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Production of White Light by Mixing the Colours of the 
Spectrum. By Stroumbo (Compt rend, 103, 737—738).—The 
speeirum is produced by means of a prism which is arranged so that it 
can rotate about an axis parallel with its faces. When the prism is 
made to rotate witli sufficient rajhdity, the spectrum is replaced by 
a band of white lij^ht. The extreme red of the spectrum, however, 
always remains coloured, because whilst all the other colours pass 
their position of minimum deviation, the led, which is the least 
refrangible, does not become mixed with any other colours. It is 
advisable to intercept this portion of the spectrum by means of a small 
screen. C. H. B. 

Spectra of the Methyl-derivatives of Hydroxyanthraquinone. 

By C. Liebkrmann and S. v. Kostanbcki (Be?*., 19, 2327—2332).— 
The compounds are best examined in solution in pure concentrated 
sulphuric acid. The eight known dihydroxyanthraquinones can be 
distinguished from one another by the spectra of tlieir sulphuric acid 
solutions. 

The methyl homologues have almost exactly the same properties as 
the original substances, and as this analogy extends to the spectra it 
is often possible to determine the constitution with very small 
amounts of substances. The difference in the spectra caused by the 
substitution of one methyl-group is extremely small, but this difference 
increases visibly with the number of methyl-groups. 

The relation of chrysophanic acid to chrysazine, previously sug¬ 
gested (AnnaleUy 183) on the strength of their similar chemical 
properties, is supported in a striking manner by the spectra of the two 
compounds. 

A table of spectra of methyl homologues and the compounds from 

\ 0 L , LII. , 5 * 
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’vyWch they are derived, and tables showing the relation of the 
trihydroxyanthraquiiiones to each other and to their methyl-deriva¬ 
tives, are given (compare also Kriiss, Abstr., 1885, 949). 

K H. M. 

Preparation of Calcium Sulphide with a Violet Phospho- 
reecence. By A. Vbbneuil {CourvpL rend,, 103, 600—603).—20 
grams of finely powdered calcium oxide prepared by heating the very 
dense shell of Ilypopus vulgaris^ is intimately mixed with 6 grams of 
sulphur and 2 grams of starch ; and 8 c.c. of a solution of 0*5 gram of 
basic bismuth nitrate and 100 c.c. of absolute alcohol acidified with a 
few drops of hydrochloric acid, are added. The mixture is exposed 
to the air until the greater part of the alcohol has evaporated, and is 
then heated in a covered crucible at a cherry-red heat for 20 minutes. 
When completely cooled, the upper layer of calcium sulphate is 
removed, and the calcined mass powdered and again heated at the 
same temperature for 15 minutes. If the temperature has not risen 
too high, the product is granular and friable; if powdered a second 
time, the brilliancy of the phosphorescence is considerably diminished. 
The violet colour of the phosphorescence is duo to the presence of the 
small quantity of bismuth. 

The phosphorescence of calcium sulphide is not materially increased 
by_ the presence of 0*1 per cent, of the sulphides of antimony, 
cadmium, mercury, tin, copper, lead, uranium, platinum, zinc, or 
molybdenum, but these substances impart a bluish-groon or yellowish- 
green tinge to the phosphorescence. Sulphides of cobalt, nickel, iron, 
and silver diminish the phosphorescence, whilst manganese produces 
the orange shade observed by Becquerel. 

A mixture of calcium oxide 100 parts, sulphur 30 parts, starch 
10 parts, and lead acetate 0*035 pai-t, yields a sulphide with a beautiful 
yellowish-green phosphorescence, but if the proportion of lead acetate 
is increased to 0*4 part, the green colour disappears and the phospho¬ 
rescence becomes yellowish-white, and diminishes considerably in 
intensity. With 1*6 part of lead acetate, the yellow tint is more 
marked, and with 3*5 parts the phosphorescence is orange-yellow. 
With a greater proportion of the lead salt, the product has a greyish 
tint and does not phosphoresce at all. 

Calcium sulphide obtained by reducing the pure sulphate in a 
cun*entof hydrogen or carbonic oxide, shows no phosphorescence, and 
that prepared by heating the sulphate with starch shows only very 
slight phosphorescence; hence it would seem that pure c^cium 
sulphide is not phosphorescent, and that the phenomenon is due to the 
preBenc'> of small quantities of silica, magnesium, phosphates, and 
alkalis derived from the shells from which the lime is prepared. 

As a general rule, substances which cause the calcium sulphide to 
frit slightly when heated, increase the brilliancy of the phospho¬ 
rescence. 

The product obtained by heating a mixture of strontium carbonate 
100 parts, sulphur 30 parts, and arsenious oxide 5 pa^*ts, shows a 
greenish-blue phosphorescence if the strontium carbonate has been 
prepared from the chloride and ammonium carbonate, but the 
phosphorescence is greenish-yelbw if the strontium oartoaate has 
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been precipitated by means of sodium carbonate. The difference is * 
due to the retention of a small quantity of alkali by the strontium 
carbonate. C. H. B. 

Fluorescence of Manganese Compounds in a Vacuum under 
the Influence of the Silent Discharge. By L. Dk BoisBAuhsAN 
(^Compt, Tefid,, 103) 4(>8—471).—All the sulphates used in these 
experiments were heated to dull redness, and the carbonates and 
oxides were strongly heated. 

Manganese sulphate alone, and trimanganese tetroxido prepared 
from the carbonate, show no fluorescence. 

Calcium sulphate alone gives a feeble fluorescence with a continuous 
spectrum, but if it contains a trace of manganese sulphate it gives a 
brilliant greqn fluorescence, the spectrum of which consists of a broad 
band which begins at about 6600, attains its maximum intensity at 
about 5400, and fades away between the blue and the violet. 

Calcium carl>onate alone shows a feeble fluorescence, but if mixed 
with a small quantity of maugancse, it shows a brilliant orange-yellow 
fluorescence characterised by a band which begins about 0700, 
attains its maximum intensity at a!'out 5890, and fades away at 5260. 
This fluorescence is much more strongly marked than that observed 
with the sulphates. 

Magnesium sulphate alone gives a faint greenish fluorescence, but if 
mixed with manganese sulphate it gives a brilliant red fluorescence 
characterised by a band which begins nebulously at about 0720, 
attains its maximum at 0200, and fades away at about 5540. 

Magnesium carbonate mixed with manganese shows the same 
fluorescence as the sulphates. 

Zinc sulphate aWno shows a feeble rose-coloured fluoresct-nce, but if 
mixed with manganese sulphate it shows an orange-red fluorescence, 
which is characterised by a band w^hich begins nebulously at 672(>, 
attains a maximum at about 0280, and fades away near 5380. 

Cadmium oxide alone or mixed wdth manganese oxide gives no 
fluorescence. Cadmium sulphate alone shows only a feeble pale 
greenish-yellow fluoiHjsconce, but if it is mixed with manganese sulphate 
it gives a very brilliant yellowish-green fluorescence, the spectrum of 
which consists of a broad band wrhich begins at 0620, attains its 
maximum at 5590, and fades away at about 4500. This is the most 
bnlliant of all the manganese fluorescences. 

Strontium sulphate alone shows a pale lilac fluorescence with a 
continuous spectrum, and the carbonate or oxalate after being strongly 
heated shows a * blue fluorescence. These fluorescences are not 
materially affected by the presence of mangancvse. 

Lead sulphate alone gives a feeble violet fluurescciice, but if mixed 
with manganese sulphate it gives a beautiful yellow fluorescence 
characterised by a band which begins at about 6560, attains its 
maximum at 5fc20—5760, and ends at 5310—5260. Lead oxide, 
whether pure or mixed with manganese, gives no notable fluorescence. 

Beryllium sulphate alone gives a somewhat marked green fluo¬ 
rescence, but if it is mixed with a trace of manganese sulphate the 
fluorescence is stronger and is yellowish-green. It gives a spectrum 
. b 2 
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^eonsisting of a fsArlj brilliant band which begins at 6690, attains a 
maximum at 5640, and fades away at 4840—4800. An excess of 
beryllinm sulphate prevents the development of the manganese 
fluorescence. 

The character of the fluorescence and the position and character of 
the bands in its spectrum vary with the nature of the substance with 
which the manganese is mixed. These fluorescences constitute an 
extremely delicate test for manganese. C. H. B. 

Fluorescence of Bismuth Compounds. By L. Db Boisbaudran 
{Compt. rend.^ 103, 629—631).—Bismuth sulphate alone, previously 
heated to dull redness, shows no fluorescence when subjected to the 
raction of the silent electrical discharge in a vacuum, but the admixture 
of small quantities of this salt with various other sulphates confers, 
upon them the power of fluorescing under these conditions. In all 
cases, the sulphates were previously heated to dull redness. If the 
proportion of bismuth is gradually increased, the fluorescence at first 
increases in brilliancy, attains a maximum, then becomes weaker, and 
finally disappears even whilst the pi*oportion of bismuth is still very 
small. 

With calcium sulphate, the fluorescence is orange-red, and its 
spectrum consists of a band which begins very nebulously at 6730, 
attams its maximum intensity at 6140, and fades away gradually at 
•about 5760. With strontium sulphate, the fluorescence is orange, and 
is more brilliant than with the calcium salt. ^Its spectrum consists of 
a band which begins very nebulously at 6640, attains its maximum 
intensity at 5980, and fades away at aTbout 5637. With barium 
sulphate, the fluorescence is redder than with calcium sulphate, and is 
characterised hy a band which begins nebulously at 6540, attains its 
maximum intensity at about 6220, and fades away gi’udually at 
5840—5850. With magnesium sulphate, the fluorescence is still 
redder but is not so brilliant as in the preceding cases. It is charac¬ 
terised by a band wbicb begins nebulously at 6750—^6760, attains its 
maximum intensity at 6320—6330, and fades gradually away at about 
5860. The fluorescence of the correspondiug oxides is not appreciably 
affected by the presence of bismuth oxide. No fluorescence was 
observed with zinc, cadmium, and lead sulphates, or zinc and cadmium 
oxides, in the presence of bismuth. 

The spectrum of this fluorescence is a more delicate test for 
bismuth than the spark spectrum. C. H. B. 

Electncal Oonductivity of Oases and Vapours. By J. 

liXJviNi {Gotnpt^ rend»j 103, 495—497).—The author’s experiments, 
K 3 ombined with those -of previous investigators, show that gases and 
vapours at any temperature or pressure are perfect insulators, and 
oannot he electrified by internal friction or friction with solids and 
liquids. Measurements were made by observing the divergence 
between a pith ball euspended bj cocoon silk and a brass sphere 
suspended in the same wa^. in an atmosphere of the gas to be 
examined, both sphere and pith ball being electrified. Thomases used 
were air saturated with moisture at various temperatures between 
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16® and 100®, moist hydrogen, moist carbonic anhydride, mercury^ 
vaponr at 100^, vapour of ammonium chloride, air heated by burning 
charcoal and by a candle flame, smoke from a smouldering candle- 
wick, vapours from burnt sugar, incense, <kc. 

The belief that gases at very low pressures or high temperatures 
are conductors arises from a confusion between resistanoQ to a 
disruptive discharge and resistfinoe to a conductive discharge. 

All theories in which gases and vapours are regarded as conductors 
or capable of being electrified by friction must be abandoned. 

C. H. B. 

Relation of the Conductive Capacity of Gases to their 
Temperature. By A. Winkklmanx {Ann, Phys, Chem, [2], 29, 
68—113j.—In these experiments, the conductive capacity is deter¬ 
mined by means of three horizontal copper plates immersed in the gas 
and separated from one another by glass balls, the upper and lower 
plates being maintained at fixed and different temperatures. The 
temperatiire of each plate was indicated by a delicate thermometer. 

The I'esults obtained are— 

For air, mean of four experiments.. 0 W206 

„ carbonic anhydride, four experiments.... 0 00366 

„ hydrogen, two experiments. 0*00206 

The heat given off by a plate immersed in a gas is different accord, 
ing to its orientation, hence that given off by a given area cannot bo 
determined from the rate of cooling of the whole. H. K. T. 

Electrical Conductivity of Solid Substances at a High 
Pressure. By L. Gkaetz {Ann, Phys. Chan, [2], 29, 314—330).— 
Hitherto our knowledge of the conductivity of electrolytes is derived 
for the most paH from results obtained with the substances in the 
dissolved and not in the fused condition. Although it is d prierri to 
be expected that the law governing these phenomena in the case of 
a homogeneous media would be of a simpler character than those in 
the case of hererogeneous media, namely, a solution of salt in water, 
yet the result of experience is the reverse. 

The only generalisation at present deduced is that solid substances 
are not conductors at low tempemtures, but their conductivity 
commences at temperatures far below the melting point, and increases 
with the temperature. 

If then this increase of conductivity is due to an increase of mole¬ 
cular mobility and of the niimber of molecular impacts, increase of 
pressure without alteration of temperature should he effective to a 
like degroe. In the paper, this point is examined by means of a 
compression apparatus, capable of giving a pressure of upwards of 
4000 atmospheres. The results are given for the halogen-compounds 
of lei^ and mlver, and for sodium nitrate. The substances examined 
are divisible into two classes, in the one of which, with application of 
muimnm pressure, the resistance rapidly decreases to a constant 
point, and in the other this minimum resistance is, under the same 
condition, only attained after several hours. To the former class 
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belong tbe halogen^componnds of silver, to the latter those of lead 
aud sodium nitrate. In the paper full details are given of the 
apparatus used, and of the methods of experiments; the results are 
tabulated. V. H. V. 


Specific Heats of Homologous Series of Liquid Organic 
Compounds. By R. Schiff (Annalen, 234, 300—337).—The author 
has determined the specific heats of a large number of hydrocarbons, 
acids, alcohols, and ethereal salts, at different temperatures, and has 
arrived at the following results. All the ethereal salts of fatty acids 
of the formula CMH 2 n 02 , have the same specific heat at the same 
temperature. 

The specific heat of these substances at t is represented by the 
equation Kt = 0 4416 + 0*00088^, and the mean specific heat between 
t and by = 0*4416 + 0*00044(^ + t'). 


Kf - 


For methyl benzoate. 

„ ethyl benzoate... 

„ propyl benzoate .. 

Methyl phenoxide and creso-oxide .. 

„ xylenoxide. 

Ethyl and propyl phenoxide. 

„ creso-oxide... 

Benzene, toluene, meta- and para- 

xylene . 

Ethylbenzene, psoudocumene, mesityl- 

ene. 

Propylbenzene, cymene. 

Acetic acid . 

Propionic acid. 

Butyric acid. 

Isobutyric acid. 

Valeric acid... 

Formic acid... 


0*363 + 0*000750^. 
0*374 + 0*000760/. 
0*383 + 0*000750/. 
0*4054 + 0*00086/. 
(r4170 + 0*00086/. 

0*4288 -h 0*00086/. 

0*3834 + 0*001043/. 

0*3929 + 0*001043/, 
0*400 + 0*001043/. 

0*440 + 0*001418/. 

0*4352 + 0*001418/. 
0*4966 + 0*000709/. 


Pawlewsky (Abstr., 1883, 276) has pointed out that the critical 
temperature of the ethereal salts of the fatty acids is 182® higher 
than their boiling point. 

The author divides the distance between the absolute zero and the 
critical temperature of an ethereal salt into 100 equal parts, which he 
terms critical degrees. 

In the table (p. 7) LX or represents 60 of these critical degrees; 
Kyx the true specific heat at this temperature; the sp. gr. at 
this temperature, and KD^x the product of these two values. 

Equal volumes of these substances have the same specific heat at 
the same “ critical degree.” 

The author disputes the, accuracy of the conclusions which 
De H^en {Physique comparee^ 39) draws from his researches on this 
subject, and he also criticises the results obtained by v. Reis. 
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Ethyl acetate. 46 

Propyl formate. 48 

Methyl propionate........ 47 

Isobutyl formate. 68 

Propyl acetate. 61 

Ethyl propionate. 69 

Methyl isobutyrato . 66 

Methyl butyrate... " 61 

Isoarnyl formate. 74 

laobutyl acetate. 70 

Propyl propionate. 73 

Ethyl butyrate . 71 

„ isobutyrate. 66 

Methyl valerate. 69 

Isoamyl acetate. 85 

Isobutyl proj>ionate. 82 

Propyl butyrate. 86 

,» isobutyrate ... 81 

Ethyl valerate. 80 

Amyl propionate. 97 

Isobutyl butyrate. 94 

„ isobutyrate. 89 

Propyl valerate. 93 

Isoamyl butyrate . 107 

„ isobutyrate. 100 

Tsobutvl valerate. 102 

Isoamyl valerato. 112 


0-4957 
0*5070 
0-5034 
0 ‘5065 
0-5044 
0 *4997 
0-5028 
0 *5165 
0*5139 
0 -5177 
0*5129 
0*5126 


0*5358 
0*5300 
0 5313 
•5406 


•8671 
*8629 
•8801 
*8449 
•8420 
*8455 
•8487 
0 *8544 
0*8223 
0 *8195 
0 *8206 
0 *8256 
0*8214 
0 *8291 
0*8047 
0-8059 
0 -8050 
0-8047 
0 *80f>f; 



w. c. w. 


Saturation of Normal Arsenic Acid with Barium Hydroxide. 

By C. Blarez {Oompt, rend,^ 103, 746).—The developments of heat 
accompanying the addition of successive equivalents of barium 
hydroxide to a dilute solution of arsenic acid are given in the 
following table:— 

1st equivalent develops 4* 14*00 

2nd „ „ + 27-75 

3rd „ „ 4 43*25 

4th „ „ 4 43*50 

6th „ „ 4- 44*00 

The phenomena are not similar to those observed when arsenic 
acid is neutralised by alkalis, lime, or strontia. Cochineal and 
helianthin change when the first function of the acid is somewhat 
more than neutralised, but phenolphthalein indicates accurately the 
neutralisation of the second acid function. Even in presence of 
four or five equivalents of baryta, the pi’ecipitate is tribarium arsenate, 
a result different from that obtained when arsenic acid is neutralised 
with lime or strontia, or when orthophosphoiio acid is neutralised 
with baryta. C. H. B. 
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Saturation of Arsenic Acid with Oaloinm and Strontium 
Oxides. By C. Blarez (Oompt rend.^ 103, 639—640). —The heat 
developed by the saturation of a normal solution of arsenic acid by 
means of calcium or strontium oxide in aqueous solution is given in 
the following table :— 


First equivalent. 

Calcium 

oxide. 

.. 14*5 

Strontium 

oxide. 

1417 

Second equivalent.... 

.. 12-5 

12-33 

Third „ .... 

.. 2-52 

3-88 

Fourth „ .... 

.. 0-28 

1-03 

Fifth 

0-25 

— 


Neutralisation with the first equivalent is distinctly indicated by 
cochineal, but less distinctly by methyl-orang^ and neutralisation 
with the second equivalent is indicated fairly welf^y phenolphtbalein. 
The arsenate precipitated on addition of three equivalents of base is 
somewhat variable in composition, but approximates to the tribasic 
salt. With four and five equivalents, the precipitated arsenate is 
somewhat basic. The much greater tendency of calcium and stron¬ 
tium arsenates to dissociate in presence of water, distinguishes them 
from the corresponding phosphates. 0. H. B. 


Sodium Glycerolate. By be Forcrand {Gompt. rend., 103, 596— 
599).— Sodium glycerolate, CgHTNaOa, was prepared by Lett's method 
(Ber., 6,169). Heat of solution at 16®, C 8 H 7 Na 03 ,C 2 M 60 , - 1*08 cal.; 
CaHTNaOs, + 1*07, From these values, and the heat of solution and 
neutralisation of glycerol, and the heat of solution of alcohol as 
determined by Berthelot, it follows that^— * 


CaHa(OH )3 liq. + NaHO solid + C^HeO liq. 

= HaO solid + CaHvNaOa solid. develops + 16*60 cal. 

CafieOa liq. + NaHO solid = CsH^NaOa solid 

+ HaO solid. „ + 12 02 „ 

and hence— 

CaHTNaOa solid -h CaH^O liq. = 

OaHTNaOajCaHeO solid. ,, + 4-58 ,, 

This result confirms the view that the substitution of sodium takes 
place in the glycerol and not in the ethyl alcohol. 


GaHgOs liq, + Na solid =ss C8H7NaOa solid + 

Hgas. 

2C3H80a + Na^O solid = 2C8H7Na03 solid + 
H »0 solid ... 

and lastly— 


develops +43*89 cal. 
„ +29*02x2,, 


CsHsOa liq. + CaHsNaO dies, in tiCsHgO Hq. = 

CatliNaOsjCaHeO solid, ppt. in wOgHeO liq. ,, + 8*92 „ 

This result shows that the formation of C»H7NaO«,0iH|O is 
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exothermic, whilst the precipitation of C8H7Na03 alone would be 
endothermic. 

The alkaline glycerolales possess a somewhat general property of 
uniting with one molecule of monohydric alcohols to form crystal- 
lisable compounds. The thermochemical data show that polyhydric 
alcohols yield more stable derivatives than monohydric alcohols. 

C. H. B. 

Heat of Evaporation of Homologous Carbon-compounds. 

By R. ScHiFF {Annalen^ 234, 338—350).—The author uses an appa¬ 
ratus partly constructed of silver, which is so arranged as to prevent 
the vapour of the boiling liquid being superheated, and also to ensure 
the dryness of the vapour before it enters the calorimeter, two points 
to which sufficient attention has not been directed in the different 
forms of apparatus used by Berthelot {Mecanique Ohimique^ 1, 289), 
Brix (Ann, Chim, 55), and Depretz (Ann. Chim. Fhys.y 24, 

323). 

The author’s tabulated results show that the heat of evaporation 
decreases as the molecular weight increases. In the case of isomerides, 
the substance with the lowest boiling point has the lowest heat of 
evaporation. The results confirm Trouton’s statement that the 
molecular heats of evaporation are proportional to the absolute tern- 
perature at which the evaporation takes place (Phil. Mag. [5], 18, 84). 
The coefficient of expansion at 0" is inversely proportional to the 
absolute temperature of the boiling point under the normal pressure. 

W. C. W. 

Development of Heat when Powders are Moistened. By F. 

Meissnek (Ann, Phys. Chem. [2], 29, 114—131).—The author uses two 
experimental methods, a thermometric and a calorimetric. In the first, 
weighed quantities of the carefully dried powder and of water are 
brought together in a small glass vessel, their temperature having 
been carefully noted before mixing. The rise in temperature pix)- 
duced is recorded from time to time by a delicate thermometer 
immersed in the mixture. The second set of experiments were con¬ 
ducted in a Bunsen’s calorimeter. The substances experimented 
on were ignited silica, “magnesia alba,” glass powder, emery and 
animal charcoal with water, benzene, amyl alcohol, and glycerol. 

For water and silica, the author finds a rise in temperature pf 3*8— 
4‘5° 0., with initial temperatures ranging from 0—19°; this result 
is contrary to that of Jungk (Ann. Phys. Chem.y 125, 292), who 
states that with initial temperatures below 4° there is absorption of 
heat. 

The author considers that the development of heat is due to the 
expansion of the colloid when moistened, or that potential molecular 
energy n converted into heat. H. K. T. 

Determination of the Speoifio Gravity of Soluble Sub- 
Stanoee. By L. Zbhnder (Ann. Phy$. Chem. [2], 29, 249—263).— 
In this paper, a simple method for the determination of the specific 
gravity of soluble substances is described, by means of which results 
accurate to the one-thousandth part can be readily obtained. The prin« 
ciple of it is as follows:—The substance to be determined is weighed 
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in the pyknometer, and the latter is then placed in an inrerted positian 
under water, so that the solid substance falls out, the air from the 
pyknometer being at the same time collected by a funnel provided 
with a bent tube, and completely filled with water; from this funnel 
the air is retransferred to the pyknometer, which is then again 
weighed ; thus is obtained the weight of a volume of water equal to 
that occupied by the weight of the substance taken, which relation 
gives directly the specific gravity. To collect the displaced air, the 
pyknometer is inverted under a funnel provided with a delivery-tube, 
twice bent, and ending in a capillary opening, by means of which the 
air is again decanted into the pyknfDmeter. 

This method requires the following determinations: the weight of 
the substance whose sp. gr. is to bo determined, the weight of the 
water replaced by it, and the capacity of the pyknometer; the differ¬ 
ence between them is the volume of air; this is corrected for differences 
of temperature and pressure during the determination, and the cor¬ 
rected volume of air subtracted from the capacity of the pyknometer 
gives the corrected volume occupied by the substance; on dividing the 
weight of the substance by the latter value, the specific gravity is 
obtained. The special precautions to bo adopted are discussed in full, 
and determinations are given of common salt and sugar candy, the 
results of which are fairly satisfactory. V, H. V. 

Tension of Dissociation of Ammonium Hydrogen Carbonate. 

By Bbrthelot and Ani)R|5 (Gompt, rend., 103, (>65—671). —The 
decomposition of ammonium hydrogen carbonate by water increases 
only very slightly with an increase in the proportion of water, and 
the maximum change is not effected until after a considerable lapse 
of time. The heat of dissolution of 1 gram-mol. in 25 litres of water 
is — 6*85 cal. 5 whilst the heat of dissolution in 6—8 liti^es is 
*— 6*2 cal. 

Perfectly dry ammonium hydrogen carbonate has no sensible 
tension of dissociation at ordinary temperatures in presence of air, 
ammonia, or carbonic anhydride, under a pressure of two-thirds of an 
atmosphere. Even when a current of these gases is passed over the 
salt, the evidence of any dissociation is extremely slight. That the 
salt does, however, possess a distinct, though extremely small, vapour- 
tension, is shown by the fact that if it is left in a closed space over 
sulphuric acid, the latter increases in weight, and crystals of ammo¬ 
nium hydrogen sulphate form on the edge of the dish containing it. 

These results are materially affected by the presence of very small 
quantities of water. If the water is entirely in the state of vapour, 
it exerts but little influence on the vapour-tension of the salt, but the 
effect is much greater in presence of liquid water, and if the salt is 
placed in a closed space in which there is also a vessel containing water, 
the latter increases in weight owing to absorption of ammonia. 

The three constituents of the salt do not play the same part in its 
dissociation. Carbonic anhydride and ammonia are without influence 
on its vapour-tensipn at the ordinary temperature, whilst water 
determines its decomposition independently of the ordinary laws of 
dissociation. C. H. B. 
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Decomposition of Ammonium Hydrogen Carbonate by 
Water and Diffusion of the Ammonia through the Atmo¬ 
sphere. By Bebthblot and Andr^ (Oompt. rend,, 103, 716—721). 
—A concentrated solution of ammonium carbonate, containing 
ammona and carbonic anhydride in the ratio 1 : 1*85, was placed 
in a closed space, which also contained a vessel with a known weight 
of water. The atmosphere contained carbonic anhydride, but no 
appreciable quantity of ammonia. At first, the quantity of carbonic 
anhydride absorbed by the water in the second vessel was relatively 
greater than the quantity of ammonia, but after about eight days the 
distribution of ammonia and carbonic anhydride was uniform in both 
vessels. Similar results were obtained with dilute solutions, and it 
follows that pure water, in an atmosphere containing a small quantity 
of ammonia and a relatively much larger quantity of carbonic anhy¬ 
dride, tends to reform the acid carbonate, a result probably due to 
the fact that the carbonic anhydride, by reason of its greater insolu¬ 
bility, maintains a higher tension in tho atmosphere. The diffusion 
of ammonia from water to air in presence of carbonic anhydride does 
not take place in accordance with the same laws as the diffusion in 
the absence of any gas which can combine with tho ammonia. The 
rate of diffusion of free ammonia from its aqueous solution into the 
air is very much more rapid than the diffusion of ammonia in combi¬ 
nation with carbonic acid. The diffusion of free ammonia is accele¬ 
rated by the presimco of sulphuric acid, which absorbs the alkali from 
the atmosphere, but the presence of this acid has very little effect on 
the diffusion of ammonia from a solution of the carbonate, and the 
effect is less the more dilute the solution. 

In presence of an excess of carbonic anhydride, the transference of 
ammonia through the atmosphere to an aqueous liquid takes place in 
a manner entirely different from the similar transference of ammonia 
in presence of an inert gas. The latter is conditioned by the tension 
of the ammonia in the solutions, whilst the former depends on the 
relative tensions of the carbonic anhydride in the liquids and the 
surrounding atmosphere. It is, in fact, the diffusion of the carbonic 
anhydride which regulates the decomposition of the ammonium 
hydrogen carbonate and the transference of the ammonia through the 
atmosphere. C. H. B. 


Inorganic Chemistry. 


Conversion of Calcium Hypochlorite into Calcium 
Chlorate. By G. Lunge (J. Soc, Chem, Ind., 4, 722—724).—It has 
already been shown by the author that the reaction GCaOCb = 
oCaCh 4- Ca(C108)j does not taka place completely and without 
considerable loss of oxygen, except in presence of an excess of 
chlorine, although that chlorine does not appear in the equation. The 
author’s experiments point to the fallowing conclusions:—The most 
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fibTOtiraWe way of converting hypochlorite into chlorate is to raise the 
temperatare of the solution, and simultaneously have an excess of 
chlorine present therein. A large excess of chlorine is useless, 
perhaps injurious, for the yield of chlorate. On the large scale, it is 
not necessary to raise the temperature by artificial means, the heat 
produced by the reaction being sufficient to complete it. The con¬ 
version at the ordinary temperature proceeds almost at once to the 
limit of about 70 per cent., but subsequently makes very slow pro¬ 
gress, so that it is impracticable to wail for its completion without 
heating. D. B. 

A Crsrstallme Silioo-carbonate from Soda Liquors. By C. 

Rammelsbekg (Chem. Ind,^ 9, 110—111). —Two specimens of crystals 
removed from the pump of a carbonating tower at the “ Hermannia ’’ 
Chemical Works at Schonebeck had the following composition:— 



co^. 

SiOj. 

AI 2 O 3 . 

CaO. 

Na..O. 

HjO. 


I. 

2275 

14-99 

7-38 

13-28 

22-37 

19-23 = 

= 100 

II. 

21-50 

15-00 

8-03 

12-41 

21-66 

21-40 = 

= 100 


Allowing for adhering soda liquor, these numbers lead to the 
formula Nai 8 Ca«Al 2 (Si,C) 2 jOrt 3 + 3 OH 2 O, or the substance is a com¬ 
pound of the isomorphous normal carbonates and silicates 

8[3Na,(Si,C)03,2Ca(Si,C)03],2Al(Si,C)30i8. 

The crystals are rhombic, exhibiting the foim of the primary 
pyramid with its acuter terminal edges truncated, or frequently a 
tabular form due to the development of the end face ; the ratio of the 
axes is 0%5295 : 1 : 1*73. 

These crystals were first observed in 1880, but the specimen then 
analysed contained an admixture of gay-lussite, and the silica and 
alumina were not recognised as essential constituents. M. J. S. 

Sodiuln-calcium Carbonates from the Soda Manufacture. 

ByO. Rbidemeistbr {Chem.Ind.^ 9, 111).—In the Chemische Industrie 
for 1884 the author described the rhombic crystals analysed by Bam- 
melsberg (see preceding Abstract) as a hydrated sodium calcium 
carbonate. They are now found to occur in both the crude and car¬ 
bonated liquors. In the former, in which formerly only gay-lussite 
had been recognised, they have now been observed with crystals of 
gay-lussite deposited on their surfaces. The gay-lussite crystals are 
chiefly deposited from liquors in process of cooling; the silioo- 
carbonate from those undergoing slow evaporation. M. J. S. . 

Double Nitrites of Ceesium and of Rubidium. By T. Bosen- 
BLADT (Ber., 19, 2631—2536).—The double nitrite of ccesium and 
cobalt, 3 CsNO,Co(N02)8 + H 2 O, is formed by boiling equal parts 
of cobalt nitrate and sodium acetate in water (16 p&rts), filter¬ 
ing, and adding to the cold solution first acetic acid (20 parts), 
and then a strong solution of sodium nitrite until the liquid has an 
onmge colour, it is then filtered, and treated with a solutioii of a 
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caesium salt. The double salt 3Rb?r02,Co(N02)8 + H 2 O is prepared 
in a similar manner. They are both lemon-coloured crystalline salts, 
and resemble in their behaviour Fischer’s potassium-compound, except 
in their solubility in water, the ciesium salt dissolving only in 
20,100 parts of water at 17°, and the rubidium salt in 19,800 parts of 
water. The method employed in analysing these compounds is 
described. 

Thallium also yields a double salt with cobalt nitrite; it is a red 
crystalline compound, soluble in 23,810 paits of water. 

N. H. M. 

Decomposition of Glass by Carbonic Anhydride condensed 
on its Surface. By R. Bunsen {Ann, Phys, Chem, [2], 29, 161— 
165).—Formerly the author attributed the absorption of carbonic 
anhydride by glass-wool rather to an interpenetration of the glass by 
the molecules of the liquefied gas rather than to any chemical change 
(Abstr., 1884, 146). This view would also be confirmed by the obser- 
vatiotis on the stability of glass towards the most concentrated hydro¬ 
chloric acid. However, if the glass-wool be damp, whereby the 
absorption of the gas is remarkably increased (Abstr., 1885, 867), 
the possibility of a chemical change is not precluded. Accordingly 
the glass (49*453 grams) used in the experiment was exhausted witn 
water, and a residue obtained frum it corresponding to the decompo¬ 
sition of 2*882 grams of glass, or 5*83 per cent, of the whole. 
Even if the chemical change consists in the production at first of 
sodium carbonate, which would take up a further quantity of carbonic 
anhydride, corresponding with the formation of sodium hydrogen 
carbonate, which on subsequent heating would again be driven off, yet 
all the carbonic anhydride absorbed caunot be accounted for in this 
way. Tlie phenomenon is thus not only one of elieinical change, but 
alvso of absorption, the particular degree of each of which cannot be 
estimated. 

If, then, carbonic acid can decompose glass, the same is to be 
expected of water. Observations in the course of experiments on the 
determination of the tension of aqueous vapour at high temperatures 
are quoted to show that glass tubes containing water-vapour when 
heated at 88° are converted into a white porcelaiii-like mass, and that 
their inner diameter is diminished by oiie-tenth. V. H. V. 

Note ,—On the decomposition of glass by carbonic anhydride under 
high pressures compare Pfaundler (Abstr., 1885, 868). V. H. V. 

Purifloation of Yttria. By L. be Boisbaudran (Oompt, rend,, 103, 
627—629).—comparatively very pure sample of yttria was sub¬ 
jected to 32 series of fractionations by means of ammonia. The 
product of the last precipitation of the thirty-second series showed 
a less brilliant fluorescence than the original earth, and the bands of 
Zot and Z/J in the spectrum had diminished considerably in intensity, 
whilst the bands of samarium retained their original vigour. The 
colour of 'the fluorescence had changed from yellowish-green to 
orange-yellow. 

This last precipitate was submitted to 26 series of fractionations 
by^means of oxalic acid* The brilliancy of the fluorescence continu- 
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ally diminislied, but, contrary to the phenomena observed durini? the 
first fractionation, the samarium bands diminished in intensity much 
more rapidly than the bands of Za and Z/3. The earth from the oxalate 
precipitated at the end of the fifth fractionation showed very faintly 
the citron band and the double green band of Za and Z/3, with a trace 
of the red bands of samarium. The oxalate from the twenty-sixth 
fractionation yielded a very white earth which showed a trace of the 
citron band of Za, but none of the red, green, blue, and violet bands in 
the spectrum described by Crookes. This yttria gave no fluorescence 
when mixed with lime, but its hydrochloric acid solution gave a 
brilliant spark spectrum of yttrium. 

The sulphate prepared from the last precipitate from the fractiona* 
tion with oxalic acid gave a rose-coloured fluorescence due to the 
presence of a trace of bismuth. C. H. B. 

Heating and Cooling of Cast Steel. By Osmond (Compt rend,, 
103, 74fl—746).—The phenomena which accomparsy the heating and 
cooling of cast steel were investigated by means of a thermo¬ 
electric couple connected with an aperiodic galvanometer. 

Barrett observed that when a bar of hard iron is cooled from a 
v^hite heat there is a sudden development of heat at dull redness, and 
the magnetic properties of the iron change abruptly. He distin- 
guished this phenomenon by the name recalescence, Chatelier and 
Pinchon found that at about 700° a molecular modification of pure 
iron is formed. 

The author’s experiments show that as the proportion of carbon 
increases from 0*16 to 1*25 per cent, the temperature at which the 
molecular alteration takes place falls, whilst the point of recalescence 
rises, until in hard steel the two points coincide. The rate at which 
heating takes place has no influence on the temperature at which the 
two changes take place, but these temperatui'es are affected by the rate 
of cooling, and are lower the greater the rapidity with which cooling 
takes place. In quick tempering, no such phenomena are observed; 
the heat coiTesponding with the non-cffected changes remains in the 
iron. The two critical points also fail somewhat if the initial tem¬ 
perature of heating is raised. Daring annealing after tempering, the 
latent heat of tempering is liberated gradually and not abruptly. 

0. H. B. 

Tungsten. By T. Knieschb (Chem. Zeit, 10, 1067—1068).—In 
treating tungsten ores, sodium tungstate is first obtained, then from this 
tungstic acid, which in its turn is reduced at a temperature of 1600'' 
to metallic tungsten. The preparation of the chemically pure metal 
is simply a question of time; any way, as obtained at present, it is* 
useful in steel making. It must be added only when the iron is in a 
perfectly fluid state. Sodium tungstate is used for rendering inflam¬ 
mable materials fireproof. D. A. L, 

Titanium. By 0. v. Pfordten (Armalen, 234, 267—299).—The 
sulphides of those metals which have a strong affinity for oxygen 
cannot be obtained in the pure state by passing carbon bisulphide 
over the metallic oxides at a red heat| but they can be prepared by the 
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action of pure sulpliuretted hydrogen on the metallic chlorides. The 
gas must be passed through chromous chloride to remove traces of 
oxygen, and is then dried by means of phosphoric oxide. The author 
disputes Thorpe’s statement (Trans., 1885, 492) that sulphuretted 
hydrogen can be dried by passing the gas through sulphuric acid. At 
the ordinaiy temperature, sulphuretted hydrogen reduces titanic 
chloride to titanous chloride; at a higher temperature, a compound 
is precipitated, which is probably a sulphochloride. Crystals of 
titanium disulphide, TiS 2 , are deposited when sulphuretted hydro¬ 
gen and the vapour of titanium tetrachloride are passed through 
a red-hot tube from which atmospheric air has been carefully 
expelled. The bisulphide is not attacked by hydrogen at a red heat 
in the presence of an excess of sulphuretted hydrogen. At a red 
heat, it is oxidised completely by carbonic anhydride, and it splits up 
into the'sesquisulphide, Ti^Sa, and sulphur in an atmosphere of hydro¬ 
gen or nitrogen. The sequisulphide is a metallic grey substance, 
insoluble in sodium hydroxide solution; it dissolves in nitric and 
strong sulphnric acids with a green coloration. The author is of opinion 
that the sesquisulphide described by Thorpe (/oc. cit.) is an impure 
substance, and that its green colour is duo to the presence of 
vanadium. 

The sesquisulphide is reduced to monosniphide by hydrogen at a 
higher tempei'ature than that at w hich refmetory glass softens. The 
crystals of the monosulphide are dark red, Dilute nitric acid attacks 
the monosulphide with difficulty; in other respects, this substance 
resembles the sesquisulphide. W. C. W. 

Atomic Weight of Germanium. By L. de Botsba^udkan {Compf. 
rend.f 103, 452—453).—Winkler’s recent determination of the atomic 
weight of germanium, 72*32 (Abstr., 1880, 985), agrees perfectly with 
the value calculated by the author from the v'ave-lengths of the 
lines in the germaniiim spectrum (Abstr., 1886, 768). The law of 
proportionality between the variations in the atomic weiglits of tl»e 
elements, and the variations in the wave-lengths of the lines in their 
re8pecti\o spectra, thus receives further coniirraation, C. H. B. 

Gold Oxides. By G. Kru.ss (Bcr„ 19, 2511—2549).—Aurous 
oxide, AU 2 O, could not be obtained in the pure state by any of the 
known methods. It is prepai*ed by treating the double bromide of 
gold with aqueous sulphurous acid at 0° until the intense red colour 
of the bromide has disapj)eared. The colourless solution of aurona 
bromide so formed is warmed with potash, which causes a separation of 
aiurous hydroxide. The oxide is dark violet when moist, greyish, 
violet when dry; when freshly precipitated, it dissolves in cold water, 
yielding an indigo-coloured solution with a brownish fluorescence ; it 
is insoluble in hot water. The solution has a characteristic absorp¬ 
tion spectrum showing a band at X. = 587 0. Hydrochloric an<i 
hydrobromic acids convert it into gold and the corresponding auric 
compounds; other acids have no action. The hydroxide parts with 
water at 200°, and at 250° gives up its oxygen, 

Aurosoaurio oxide, AutO^ (compare Schottlander, Abstr., 1883,853), 
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is prepared by gradually heating pure auric hydroxide up to 160*" 
until the weight remains constant. It is a fine dark yellowish- 
brown powder, is very hygroscopic, and can only be kept over 
phosphoric anhydride. When heated above 173°, it gives off oxygen. 

Auric oxide, AuaOs, is conveniently obtained by treating auroauric 
chloride (1 part) with water (50 parts), boiling the solution, and 
adding finely powdered magnesia alba, stirring the whole time, until 
the red colour of the auric chloidde has disappeared. The gold 
trihydroxide is filtered, mixed with water (20 parts), treated 
with nitric acid, sp. gr. 1*4 (10 parts), and left for 24 hours. The 
residue, after filtering, is mixed with an equal amount of water and 
nitric acid, and heated for six hours at 100°. The undissolved 
portion is now free from magnesia, and is washed with water to 
remove nitric acid. The pure auric hydroxide has a yellowish-brown 
colour when moist, and is rather readily soluble in nitric acid. When 
kept for weeks over phosphoric anhydride, it is converted into aurylic 
hydroxide, AuO*OH, and when carefully heated yields auric oxide. 

The so-called “ purple oxide of gold appears to be gold in a finely 
divided state. 

The author was unable to obtain Prat’s gold superoxide and 
Figuier’s auric acid (Oompt. rend,^ 70, 844), or any other oxide of 
gold than the three described. This behaviour of gold is in accord¬ 
ance with the position (between platinum and mercury) assigned to 
it in the periodic arrangement of the elements. N. H. M. 

Solubility of some Gold Compounds. By T. Rosenbladt (J?er., 
19, 2535—2538).—The following table shows the amounts of the 
anhydrous double salts contained in 100 parts by weight of aqueous 
solution at the given temperatures: — 






40^ 

50°. 

60°. 

70“ 

80“. 

90“. 

100“. 

NaAuCl4 

58*2 


G4'0 

69*4 

77-6 

90 0 

, 

_ 

_ 


LiAuCb 

63 1 

57*7 

62*5 

67-3 

72*0 

76*4 

81 *0 

85*7 

*“" ! 


KAUCI4 

27-7 

38*2 

48*7 

59-2 

70*0 

80*2 

— 

— 

— ! 

— 

RbAuCh 

4-6 

9*0 

13 *4 

17-2 

22'2 

26*6 

31 0 

35-3 

39-7 

44*2 

CeAuOb 

0*6 

0*8 

1*7 

3-2 

5*4 

8*2 

12 *0 

16*3 

21 -7 

27 *6 


The solubilities of the double salts (with exception of the lithium 
salt) are inversely proportional to the molecular weights of the salts. 

N. H. M. 
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Hineralogical Chemistry. 


Artificial Breiihauptite from the Mechemieli Lead Far- 
Races* By A. Brand (Zeit Kryat, Min,^ 12, 234 —239).—In 1885 
the author found a number of peculiar crystals in the clay used for 
stopping the tap-holes of the lead furnaces in which antimonial lead 
was smelted. They occur in all the furnaces; the clay being pulverised 
and used again. It is therefore impossible to determine whether they 
were originally formed in the smelting of hard lead. The crystals 
were columnar, hexagonal prisms, 0*1 to 0 5 mm. thick, and 5 to 
26 ram, long. They were brittle, had an uneven fracture, adamantine 
lustre, steel-grey to copper-red colour, and greyish-brown streak. The 
hardness was 5 to 5 5, and the sp. gr. about 8. Analysis of carefully 
purified material gave the following results:— 

Sb. Ni. Co. Pb. Cu. Fe. Total. 

65*46 29*67 1*12 1*39 0*16 1*45 99*25 

The formula of the mineral is thus NiSb. B. H. B. 

Chemical Composition of Butyrellite. By W. I. Macadam 
(Min. Mag.^ 6, 175—180; Zeit. Kryst. Min.y 12, 182).—In the in- 
vestigation of ten samples of bog-butter or butyrellite (Dana) from 
various localities in the peat bogs of Scotland and Ireland, the author 
found that the portion of the butyrellite soluble in ether corresponded 
in ail respects with the substance obtained under like conditions from 
ordinary butter. This portion varies in the ten analy ses from 91*52 to 
98*94 per cent. The portion insoluble in ether, 0*38 to 4*56 per cent., 
was slightly soluble in water, and gave evidence of the presence of 
milk-sugar. The portion insoluble in water contained nitrogen, and 
gave on combustion the peculiar odour of burning cheese. The ash 
or mineral portion, 0*01 to 0*36 per cent., contained traces of phos¬ 
phoric acid. These results, and the fact that a number of cow’s hairs 
were found in the .samples, show that butyrellite has no claim to be 
called a mineral. It cannot be discussed how these masses found 
their way into the positions from which they ai^e now obtained. It is, 
however, obvious that the material is not of mineral or even of 
resinous origin, but of undoubted animal derivation, and should 
therefore be erased from the list of minerals. B. H. B. 

Minerals from Vesuvius. By E. Scacchi (Zeit, Kryat. JUVs., 12, 
202—203).—1. Hydwgiobertite is the name given by the author to a 
new hydrated magnesium carbonate, which occurs in the form of 
grey, compact masses 2 to 15 mm. in diameter. With the lens, minute 
magnetite crystals are observed enclosed in the mass. The sp, gr. is 
2*149 to 2*174, The loss on ignition amounted to 53*07 per cent. Of 
the sample, 0*507 gram contained 0*0025 gram of magnetite, and 0*022 
fBpiam of ferric oxide which was subtracted as limonite with the mag- 
neiite.^ The results of the analysis were as follows:— j ^ 

rou i*iu 


t 
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COg. MgO, HgO. Total. 

2516 44-91 29-93 100*00 

The formula of the new mineral is MgjCOi + SHgO. 

The hydrogiobertite was discovered near Pollena in a. block of 
augitophyre very closely resembling lava. In the interior, the structure, 
was crystalline. On this rock was a compact mixture of silicates 
(plagioclase, augite, and magnetite) with which the hydrogiobertite 
was associated. 

2. Altered Aragonite. —^In the mother-rook of the hydrogiobertite, 
described above, hexagonal prisms, 3—4 mm. long and 1—1-5 mm. 
broad were found. They are white and opaque, and for the most 
part soluble in acids; the insoluble portion frequently preserving the 
original form of the crystal, or becoming divided longitudinally into 
prismatic fragments. On heating at 170 , there was a loss of 6*81 per 
cent. In hydrochloric acid, 11*78 per cent, was insoluble; this 
portion was found to contain 58 97 per cent, of silica with ferric oxide, 
alumina, and lime; whilst the soluble portion consisted essentially of 
lime. The insoluble substance also occurs in the interior of the 
crystals. 

3. ’ Fluorspar. —A number of minute octahedral crystals occurring 

on a lava from Pollena (1872) were found to be fluorspar. This 
mineral has hitherto been unknown in the lavas of Vesuvius and 
other volcanoes. Associated with the fluorspar are minute acicular 
crystals of apatite. B. H. B. 

Chemical Constitution of Bar 3 rtocalcite and Alstonite. By 

A. BiiCKEE (Zeit. Kryst. Min., 12,222—227).—The monoclinic baryto- 
calcite and the rhombic alstonite have hitherto been regarded as 
having the same chemical composition (BaCOs + CaC 03 ). The 
question now arises whether they should both be considered isomorph- 
ous mixtures of BaCOs and CaCOs, or whether one of them is not 
a molecular compound of the two carbonates with the formula 
BaCaCsOe. Groth regards barytocalcite as a molecular compound of 
this kind, whilst alstonite, he thinks, is an isomorphous mixture of 
equal amounts of the two salts. This view is confirmed experimentally 
by the author, who gives the following results of a series of analyses 
of the two minerals in question :~ 


BaO. CaO, MnO. OOj. Insol. res. Total 

I. 60*09 19*77 0-35 29-52 — 99*73 

II. 60-36 19-22 0*25 29*44 0*30 99*57 

III. 61*69 18*61 0*35 29*39 0*28 100*22 

IV. 44-69 23-40 0*29 31-71 — 100*09 

V. 37*41 29*06 0*30 32-21 ~ 98*98 

VI. 50*97 19 83 — 29 65 0*25 100*70 

VII. 61-45 19*89 0-20 29*52 ~ 101-06 


All the specimens analysed were from Alston Moor. 

I. Barytocalcite, purchased from Stiirtz of Bonn. II. Baryto«»^ 
caloite, purchased from Pech of Berlin. HI. Barytocalcite from the 
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mineralogical museum of the University of Leipzig. These throe 
analyses correspond with the formula BaCOs + CaCOa. 

IV* Alstonite from Pech of Berlin; formula ^BaCOs + ACaCOa. 

V. A second specimen of the same, formula BaCOg -f- 2 CaC 03 . 

VI. Alstonite, purchased from Gregory of London, formula BaCOa + 
GaCOs. VII. Alstonite from the mineralogical museum of the Uni¬ 
versity of Leipzig, formula BaCOa + CaCOs. 

For the throe specimens of barytocalcite analysed, the same formula 
(BaCOa + CaCOa) is obtained; so that this mineral must be regarded 
as a molecular compound; whilst of the four specimens of alstonite 
analysed, two had the same formula (BaCOs + CaCO^), and the other 
two the formuliB SBaCOa + 4 CaC 03 and BaCO:, -f 2 CaC 03 . Alston¬ 
ite, consequently, is undoubtedly an isomorphous mixture of the two 
carbonates. B. H. B. 

Chemical Composition of Herderite. By A. Des Cloizeaux 
and A. Damour (Zelt. Kry,<t, Min., 12, 204).—Since Des Cloizeaux 
(Abstr., 1884, 827) established the optical identity of the herderite 
crystals from Stoneham, Maine, and from Ehrenfriodersdorf, Saxony, 
C. Winkler (Abstr., 1884, 1102) has given an analysis of the crj^stals 
from both localities, attributing the loss to water, and not to fluorine. 
Subsequently P. A. Genth (Abstr., 1885, 488) found 8*93 per cent, of 
fluorine in the Stoneham herderite. These discoi'dant results have 
induced the authors to make a fresh investigation, and their analysis 
shows the presence of a considerable amount of fluorine. The sp. gr. 
of the mineral examined was 2 98 (compare Abstr., 1885, 359). 

B. H. B. 

Minerals from Tuscany. By L. Busattt (Zeif. Kryst. Min., 12; 
200—202).—At Caprillone, near Montecatini, fine, large crystals of 
barytes are found in geodes in conglomerate and miocene rnarl-lirae^ 
stone. The ciystals are opaque, porcelain-white at the edges, and 
reddish-yellow in the middle. In appearance, the crystals resemble 
those of celestine. Analysis gave the following results :— 

Ba. Ca. SO 4 . Tetal. Sp. ^r. 

57*82 0*24 41-09 99*15 4*38 

The author also describes a twin-crystal of heematite from Rio in 
Elba, in the Pisa Museum, exhibiting the planes R, }R, — ^R, |'R3, 
J^P2. The twinning axis is perpendicular to ooR. Descriptions are 
also given of crystals of chlorite fmm Bottino in the Apuan Alps; 
quartz from the Gala dell’ Allume ore-bed in the island of GigTio; 

B sum from the same locality ; pyrohisite from the manganese ore- 
of the Campese in the island Giglio; and ma^etite and 
epidote from Romito. jB. H. B. 

Rare Copper Minerals from Utah. By G. S. Mackenzie (Min. 
Mag*, 6 , 181—182; Zeit. Kryst. Min., 12, 182—183).—The author 
gives analyses of two minerals from the American Eagle Mine, Utah 
Territory, occurring in intimate association with olivenite and other 
copper compounds. The results of the analyses were as follows:— 

c 2 
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CuO. 

CAO. 

MgO. 

ZnO. 

Ag. FOgO,. 

AlgOg. 


I. 

28-59 

1967 

0-61 

2*75 < 

0-29 0-45 

— 

39-80 

11 . 

26-88 

0'55 

0-23 

— 

— 26-94 

1-17 

34-62 



PA- 

H,0. 

CO,. 

Quarto. 

Total. 



I. 

0-20 

5-55 

(0*98) 

Ill 

100-00 



ir. 

— 

9-25 

— 

0-71 

100-35 



I. Conichalcite in emerald-greeu globules. II. Chenevixite scat¬ 
tered in patches throughout such parts of the ore as occur in hard 
lumps, in a greenish opaque body with no lustre (compare Abstr., 
1886, 516). B. H. B. 

Columbite. By E. S. Dana (Zdt K'i-yst Min,, 12, 266—274).— 
In 1861 Schrauf published his monograph on this mineral, in which 
the axial mtio is stated to be a ; 6 : c = 0*40744 : 1: 0 33467. The 
author has now made an exhaustive investigation of the recently dis¬ 
covered crystals from Standish in Maine. Ho gives a list of the 
13 planes observed, and finds the axial ratio to be a : 5 : c 
0*40234 : 1 : 0*35798. The angles calculated from this ratio, on the 
whole, agree better with those given by Dana (1837) and Des 
Cloizeauz (1851) than with those given by Schrauf. The frequently 
repeated question whether columbite does not belong to the mono- 
sj^^mmetric system like wolfram, is answered by the author in the 
negative. There can be no doubt that columbite crystallises in the 
rhombic system. B. H. B. 

Plagloclase from California. By K. von Chroustschofp (Zeit. 
Kryst jlftn., 12, 204—205).—The felspar examined forms large dark 
tabular crystals in a hypersthenite from San-Diego. The angles 
made by the directions of extinction with the edge formed by the faces 
OP and oof oo, on cleavage plates taken parallel to OP is -f 1® to 4 2®, 
on plates parallel to oofoo 412®. Analysis gave the following 
results;— 

SiO,. AlA* FegOj- MgO. KoO. Na,0. 

65*17 21*04 1*20 0*74 0*04 170 9*20 

Loss on 

ignition. Total. 8p. gr. 

0-80 99 89 2-6.'>9 B. H. B. 

Oligoolase. By A. Dbs Cloizeaui and F, PisAiri {Zeit. Krptt. 
Min., 12, 204). — A. fleBb-coloured felspar from Telemarken (Norway) 
with a cleavaoe angle ooroo ; OP, equal to 86" 30', proves to be an 
oligoclase of the first class (Abstr., 1886, 776). The evti no tio n on 
plates parallel to OP is +1" to 2^", parallel to oo^cx> -plO" to 12". 
Analysis gave the following results (1) : — 

Lom on 

SiO,. A1,0,. Fr,0,. CaO. lTa,0. K,0. ignition. Total. Sp. gr. 

I. 66-30 23 00 — 2-42 9 65 0-70 0 20 101*27 2-610 

II. 62-25 24-80 0-25 490 7-80 080 0 20 101-00 2*628 
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For comparison, an analysis (II) of sunstone from Frederiksvarn 
(Zeit Kryst, Min*^ 11, 648) was made. As in the sunstone from 
Tvedestrand, the percentage of ferric oxide is very small in spite of 
the large amount of haematite particles intermingled. B. H. B. 

Botryogene. By J. Hockauf {Zeit. Kryst, Min., 12, 240—254).— 
The author gives the results of two analyses of botryogene from the 
Vienna Museum. The specimen examined formerly belonged to 
Haidinger, and probably supplied the material for his original in« 
vesligations. The analytical results were as follows:— 

FcgOs. MnO. 

SO 3 . -V- ^ FeO. CaO. MgO. HjO. Residue. Total, 

I. 37 12 18*31 2*24 0'75 7*91 34*10 0*34 100*77 

II. 37*00 16*69 1*93 2*24 1*06 7*40 34*10 0*30 100*72 

The formula adopted by the author is 4 * 2 (Fe 2 S 209 ) + 

38 H 2 O. A mineral is frequently sold by the dealers as botryogene, 
which is not identical with it. There is a specimen thus obtained in the 
Vienna Museum, an analysis of which gave the following results:— 

SOg. AhOg. FenOg. FeO. MnO. CaO. MgO. H 2 O. Total. 

33*53 4*52 1*93 2*09 2*34 0*79 5*44 48*68 99*32 

(Compare Blaas. Abstr., 1884, 269, 1103.) B. H. B. 

Flexibility of Itacolumite. By G. Spezia (Zeit. Kryst. Min., 12, 
202).—The author was induced to test the accoracy of the general 
theory as to the cause of the flexibility of itacolumite by the fact that 
the flexible mica-like mineral occurs but sparsely in the itacolumite 
of North Carolina. His observations show that the rock is flexible 
when it is composed exclusively of quartz-grains. Under the micro¬ 
scope each separate grain is seen to bo distinctly flexible. This may 
also be observed in the coarsely granular itacolumite from Mariana in 
Brazil. The itacolumite examined is also very porous, as is shown by 
the rapid absorption of liquids. A prism weighing 186*444 grams 
absorbed 5*825 grams of distilled water, and had a volume of 73*5 c.c., 
of which 5*825 c.c. were of course taken up by the absorbed water, and 
thus represent the intergranular space. The tenacity of this itaeo- 
lumite is also remarkable. The fracture of a prism 6*29 square cm. in 
section, by tension in the direction of the plane of cleavage and longi¬ 
tudinal axis of the flexible mica-like lamell©, was effected with a load 
of 29*66 kilos. (= 67*06 lbs, per square inch). This tenacity is 
obviously due to the twisting of the quartz-grains, whilst the porosity 
is due to their power of moving. Consequently, the flexibility of 
itacolumite may be explained mechanically from the form and relatives 

P osition of the quartz-grains, without assuming a flexible mineral. 

his conclusion is in accordance with the author’s observations that 
rectangular prisms cut in different directions exhibit uniform flexibility, 

B. H. B. 

Volcanic Fragments from the Lake of Braociano. By G. 

StbAyke (Zeit Kryst Min^ 12, 197—200).—^Numerous volcanic 
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fragments have recently been discovered in the district between 
TAnguillara and the Lake of Martiscnano, in the midst of an enormous 
heap of angular fragments of limestones, leucitic and tephritic lavas, 
leucite phonolitea, and trachytes. Similar materials have been found 
at Monte S. Angelo and near Cesano, in grey tuff. In these volcanic 
fragments, the following minerals have been found;—Pleonast, magne¬ 
tite, limonite, wollastonite, pyroxene, hornblende, garnet, idocrase, 
humboldtilite, meroxene, sarkolite, nepheline, hauyn, leucite, anor- 
thite, sanidine, titanite, apatite, and calcite. Of these minerals, 
sarJcolite is the most interesting, as it has hitherto only been observed 
as a rare mineral in the Somma volcanic bombs. The crystals are 
10 mm. long, 10 mm, broad, and 5 mm. deep. The combinations ob¬ 
served are OP. ooPoo. P, and OP. ooPoo. P. Pco. ^P. ooP. BPS, Frac¬ 
ture conchoidal, vitreous lustre, flesh colour or colourless, translucent 
to transparent, streak white, hardness 6 , optically uniaxial, double 
refraction positive. B. H. B. 

Ck)smical Powder which fell on the Cordilleras, near San 
Fernando, Chili. By A. E. Nobdenskiold (Compt. rend,, 103, 682 
— 686 ).—This powder fell for about half an hour on the surface of 
fresh fallen snow on the Cordilleras, in November, 1883. Luring 
this month a peculiar red glow was observed in the sky in the 
evening, and the atmosphere was highly charged with electricity. 
The powder was collected by C. Stolp and forwarded to the author. 
It consists mainly of iiregularly rounded reddish-brown grains, 
frequently agglomerated in somewhat large masses, which showed no 
nigns of fusion, and dissolved, though slowly, in hydrochloric acid. 
The powder also contained a small quantity of annular scales, probably 
felspar and green hexagonal plates, which consisted chiefly of mica. 
No metallic iron u as present. The powder had the following com¬ 
position :—Fe^Os, 74’59; NiO, with traces of CoO, 6 ' 01 ; CuO, traces; 
P2O5, 0*63: SO 3 , 0 37; SiO*, 7*57: AW,, 2*90; CaO, 0*31; MgO, 
3*88; loss on heating, 2'61 = 98*87. A small quantity of alkali is 
probably also present. 

The composition of the powder shows that it is not a product of 
the Krakatoa eruption, and is not of terrestrial origin. It is evidently 
of cosmical origin, but there is no proof that the red glow in the sky 
was in any way connected with the fall of the powder. 

C, H. B. 

Meteorite in a Tertiary Lignite. By Gurlt, with Note by 
Daubr^e {Compt, rend,, 103, 702—703).—The meteorite was found 
in a block of tertiary lignite from Wolfsegg. It formed a rectangular 
parallelopipcd 67 mm. by 62 mm. by 47 mm., and weighed 785 grams. 
The surface showed cnpules similar to those observed on meteorites, 
and was covered with a thin layer of magnetic oxide of iron. The 
meteorite is a holosiderite, and contains carbon with a trace of nickel, 
but no quantitative analysis was made. It showed cubical cleavage, 
but a polished surface did not show WidmanstatPs figures when 
treated with acid. ' 

Daubiee considers that the position of the meteorite and other 
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evidence proves that the “ meteorite ” was deposited in the lignite 
during the formation of the latter. 0. H. B. 

Note hy Abstractor .—Lawrence Smith has shown (Abstr., 1879, 
892) that the native iron found in the mioceno lignites of Greenland 
is really of terrestrial origin. C. H. B. 


Analysis of Mineral Springs in Aegina and Andros. By 

A. K. Dambeugis (Ber., 19, 2538—2540). — The water from Aegina 
springs from a calcareous rock, has a salt taste, and a temperature of 
26“; sp. gr. at 12“ = 1’009635; 10,000 c.c. of the water contain— 


Calcium sulphate. 

Sodium carbonate.. 

„ chloride . 

Potassium chloride. 

Magnesium bromide.. 

,, chloride. 

Calcium carbonate ... 

Magnesium carbonate .. 

Iron carbonate.. 

Alumina... 

Silica..... 

Carbonic anhydride (half combined) . 
Free carbonic anhydride. 


12*3757 grams. 
4*2400 ,, 

84*0915 „ 

1*9455 „ 

0*3050 „ 

15*4679 „ 

0-8501 „ 

3- 4391 „ 

0*0160 „ 
0*02O0 
0*1600 „ 

4- 1004 „ 

1-4150 „ 


Traces of strontia, fluorine, iodine, nitric and phosphoric acids, 
ammonia, litbia, and organic substances are also present in the 
-water. 

The water of Andros has an agreeable taste, is colourless and with¬ 
out odour; it is used on account of its medicinal properties; 10,0C>0 
c.c. of the water contain— 


Sodium carbonate. 0*12046 gram. 

Calcium „ 0*83U00 „ 

Magnesium carbonate ... 0*25140 „ 

Calcium sulphate. 0*24010 „ 

Sodium chloride . 1*11996 „ 

Potassium chloride. 0*09586 „ 

Magnesium „ 0*18192 „ 

Alumina. 0*06000 „ 

Silica. 0*14400 „ 

Carbonic anhydride (half combined).. 0*54680 „ 

,1 „ (free). 0*15040 „ 


Traces of iron carbonate, ammonia, nitric and phosphoric acids, and 
organic substances were also found to be present. N. H. M. 
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Volatility of Methane-derivatives. By L. Hknrt (Oompt 
rend., 103, 603—606).—The volatility of methane-derivatives follows 
the same order as that of the sabstitated elements when the latter 
are arranged in natural families in the order of their atomic weights. 
The boiling point rises as the molecular weight increases, but the 
differences between the volatility of the methane-derivatives are much 
less than those between the boiling points of the electronegative 
elements which they contain. 


Cl, gas . 

Br, liquid .... 
I, solid. 

O, gas. 

S, solid. 

N, gas. 

P, solid. 


B. p. Biff. 
- 33n 960 

t 2M I 18? 

4- 287 


>feCl, gas . 
MeBr, gas . 
Mel, liquid 
Me 20 , gas .. 
MosS, liquid 
McaN, gas .. 
MeaP. liouid 


B. p. 

- 23 ** 
4- 4*5 

44 

- 23 
+ 37 
+ 9 
-h 41 


DifF. 

27*5 

39*5 

60*0 

600 


The differences show that electronegative elements in the samo 
natuml family are far from being comparable in the free state, whilst 
in methane-derivatives they may be regarded as existing under 
analogous physical conditions. 

In ?ach of the groups of methane-derivatives, the rise of the boiling 
point is not proportional to the. increase in the molecular weight; in 
fact the greater the increase in the molecular weight resulting f^m 
substitution, the less proportionally is the rise of the boiling point. 
The substitution of sulphur causes proportionally less rise in the boil¬ 
ing point than the substitution of oxygen, and the substitution of 
phosphorus less than the substitution of nitrogen, although sulphur 
and phosphorus are solids, wliiist oxygen and nitrogen are gases. 

The atomic weights being nearly equal, the diminution of volatility 
resulting from substitution is greater the more strongly marked the 
electronegative character of the substituted element, or, in other 
words, the more distinctly its properties differ from those of hydro¬ 
gen. This is well seen in the case of the nitrogen- and bai*on-deriva- 
tives. 

MesTSr, mol. wt. 69, a liquid boiling at 9*3*. 

MesB, mol. wt. 56, a gas which- liquefies at ^10^ under a pressure 
of 3 atmos. 

This phenomenon is doubtless connected with the fact that the heat 
of combination of carbon with electronegative elements diminishes as 
the atomic weight of the latter increases. C. H. B. 

Sugars. By Bjdri^iiilot (Oompt. rend., 103, 533—637).— A solu¬ 
tion of invert .sugai* which hi^ been kept for nearly ^30 years, 
deposited spheroidal groups of radiating crystals^ which when care- 
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fully dried on filter«paper resembled purified glucose. The crystals 
have the composition CeHijOe when anhydrous; their reducing power 
is equal to that of glucose, and they are completely fermentable, but 
their rotatory power is only [^Jd = + 32*2, or little more than half 
that of glucose. The crystals are a compound of glucose and levu- 
lose, in which one constituent behaves like water of crystallisation. 
The compound is decomposed by solvents; its rotatory power shows 
that the ratio of levulose to glucose is 1 : 5. A similar compound 
prepared by Gelis has the rotatory power of +15°, which corresponds 
with a ratio of levulose to glucose of 1 : 3. 

The compound formed as an intermediate product in alcoholic fer¬ 
mentation is most probably formed by the union of one molecule of 
levulose with two of glucose, but it does not seem to have been ob- 
tained,in crystals. 

In the process of extracting rafiSnose from cotton-seed cake, crys¬ 
tals were obtained which when dried on filter-paper without treatment 
with any solvent had all the properties of mellitose from the manna of 
eucalyptus. When the aqueous solution of this substance is ti*eated 
with yeast, only half the sugar undergoes fermentation, and the liquid 
contains a non-fernientable sugar with the properties of eucalyne. If 
the mellitose is treated with boiling alcohol, it splits up into raffinose, 
which crystallises after some time, and eucalyne, which remains in 
solution. An alcoholic solution of raffinose and eucalyne when allowed 
to remain, deposits crystals which seem to be formed by the reoom- 
binatioD of the rafllnose with the eucalyne. 

Mellitose, which is widely diffused in the vegetable kingdom, is 
the result of the association of raflBnose, a true saccharose, with 
eucalyne, a non-ferraentable carbohydrate. This association bears 
no resemblance to the union of glucoses to form saccharoses, and the 
constitution of mellitose is analogous to that of hyd,rates and alco- 
holates rather than to that of ethereal salts. C. H. B. 

Sugar formed in the Inversion of Lichens. By P. E la son 

(2?er., 19, 2541).—Bauer showed (Abstr., 18b^6, 8Gi^) that dextrose is 
formed by inverting lichens. The author previously obtained the 
same results (Lund's Fysiogr. Sdliekops Minneskr.y 1878, 61). Appa¬ 
rently no other sugar is formed in the inversion. N. H. M. 

Action of Dilute Acids on Grape-sugar and Fruit-sugar. 

By M. Conrad and M. Guthzkit (Ber., 19, 2569—2574).—According 
to Tollens and v. Grote (Anna/en, 176, 181, and 206, 207), dextrose 
as well as levulose when boiled with sulphuric, or better with hydro¬ 
chloric acid, yields acetopropionic acid in very small quantity. 

Quantitative experiments on the decomposition of cane-sugar by 
hydrochloric acid, made by the authors (Abstr., 1885, 745), pointed 
to the formation of a small amount of acetopropionic acid from dex¬ 
trose. Experiments described in the present paper show that this 
view (the formation of acetopropionic acid chiefly from levulose) only 
holds good for the decomposition of cane-sugar with dilute sulphuric 
acid, and with hydro<mlorio acid. 

Quantities of dextrose and levulose corresponding with 20 grains of 
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cane-sugar were heated for 17 hours with the eame amounts of acid 
and water as those previously used (loc. cit). 

1. Decomposition with dilute sulphuric acid— 

Aoeto* 


Dextrose. 

Levulose. 

52-6 

52-6 

Humic 

substancei. 

0*83 

13-78 

Dextrose. 

43-70 

propionio 

acid. 

2-78 

16-78 

Formic 

acid. 

1-21 

6-46 

Cane-sugar.... 

100 0 = 

14-61 

43-70 

19-56 

7-67 

2. Decomposition with dilute hydrochloric acid— 


Dextrose. 

Levulose. 

52-6 

52-6 

Humic 

Bubstances. 

4-76 

10-65 

Dextrose. 

14-52 

Aoefjo- 

propionic 

acid. 

15*53 

16*28 

Formic 

add. 

6-51 

8-78 

Cane-sugar.... 

100-0 = 

15-41 

14-52 

31-81 

N. 

15-29 
H. M. 


Decomposition of Milk-sugar by Dilute Hydrochloric Acid. 

By M. Conrad and M. Guthzeit 19, 2575—2576).—The follow¬ 
ing results were obtained fn)m thi*ee experiments, in which 21, 21, 
and 10*5 grams of milk-sugar were heated with 50 c.c. of water and 
4*87, 5*0, and 4*87 grams of hydrochloric acid respectively :— 


Humic Milk-sugar Acetopropionic Formic 

substances. (unchanged). acid. acid. 


1 . 3*68 5-54 6*29 2*39 

2 . 3*94 — 6-80 2-24 

3 . 1-60 — 3-32 1-33 


In 2 and 3, the milk-sugar was not determined. N. H. M. 

Carbohydrates. By 0. Wallace (Annalen, 234, 364-375).— 
The rhizome of the water lily, Iris pseudacorusy contains a peculiar 
carbohydrate, called “ irisin ” by the author. Irmuy OeHioOs +• H^O, 
closely resembles inulin, but is distinguished from the latter by 
its more powerful action on polarised light; [«]d = —49® 90 for a 
2 per cent, solution of irisin, and [ajp = —37® 27' for a solution of 
inulin of the same strength. Fehling’s solution is not reduced bj 
irisin, but the carbohydrate is easily attacked by dilute acids, yielding 
levulose as the chief product. Irisin is four times as somUe as 
inulin in water at 22®. Under the microscope, the globules of irisin 
resemble the minute globules of inulin in size, but they do not exhibit 
double refraction. W. 0. W. 


Animal Gum. By H. A. Lakdwbhr {Pfl&ger^s Archivy 39, 193— 
204).—The animal carbohydrates may be arranged in parallel groups 
with those occurring in the vegetable kingdom, and animal gum 
resembles vegetable gmn in yielding oxalic acid after trei^meut with 
nitric acid* It is obtoined readily from mucin. Mucin was prepared 
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]by precipitation with acetic acid from an extract of submaxillary 
glands, made with a 1 per cent, sodium carbonate solution. The pre¬ 
cipitate was w^ashed with weak acetic acid, and then dissolved in weak 
hydrochloric acid by the aid of heat. On neutralising with soda, a white 
flocculent precipitate is obtained, which is increased in amount on the 
addition of sodium sulphate and boiling. The precipitate is collected 
and freed from salt by dialysis; it consists of an ordinary proteid. 
The filtrate contains no nitrogen, but contains animal gum. From 
tendon mucin, the same carbohydrate is obtained, in spite of what 
Loebisch (Abstr., 1886, 166) says to the contrary; it may also be 
obtained from synovia, colloid cysts, and from the mucin of the 
snail’s mantle. Mucin and animal gum both yield Isevulic acid when 
treated with hydrochloric acid. 

An 9 ther source of animal gum is chondrin. By long boiling with 
water, chondrin splits into gelatin, animal gum, and possibly a third 
substance not yet further investigated. Pure chondrin is soluble in 
hot water, and its solutions gelatinise when cold, if not too dilute; 
this power of gelatinising is lost after prolonged boiling. A dilute 
solution gives the following reactions :—Dilate mineral acids cause a 
precipitate soluble in excess; acetic acid gives a precipitate insoluble 
in excess; acetic acid and potassium ferrocyanide give a precipitate, 
soluble in excess of the latter reagent. Sodium chloride solution 
gives no cloud, but hindei'S the precipitation by acetic acid. Metaphos- 
phoric acid gives a cloudiness disappearing on warmth. Alum gives a 
cloudiness, disappearing on adding excess. Lead acetate gives a preci¬ 
pitate, soluble in excess. Basic lead acetate gives a pi^ecipitate, partially 
soluble in excess. Lead acetate and ammonia give a flocculent preci¬ 
pitate, insoluble in excess. Tannin and acetic acid give a precipitate, 
insoluble in excess. Copper sulphate and sodium hydroxide colour the 
liquid violet, which becomes red on boiling. Boiling the solution for 
five or six hours with 1 per cent, sulphuric acid gives it the power of 
reducing copper salts, this being due to the formation of a reducing 
sugar from animal gum. Animal gum may be sepamted from 
chondrin in the same way as from mucin. 

Metaibumin and paralbumin may also be used as sources of animal 
gum. It is also found in small quantities, but constantly in the red 
blood corpuscles, brain, kidney, spleen, liver, and pancreas. Proteids 
proper do not yield it. W. D. H. 

Derivatives of Thioformaldehyde. By A. Wohl (Per., 19, 
2344—2347).— Thicymetaformaldehyde^ (CH 2 S) 2 , is obtained when 
an aqueous or alcoholic solution-of hexamothyleneamine saturated 
with hydrogen sulphide is heated on a water-bath. It separates as a 
white, amorphous substance, which is washed with water and hydro¬ 
chloric acid, and extracted with boiling glacial acetic acid and alcohol. 
It is insoluble in all the usual solvents, and has a peculiar odour; it 
melts at 175—176°, and decomposes at a high temperature. It 
dissolves unchanged in strong sulphuric acid* 

Melhylthioformaldine^ Sa(CHj)i|NMe, is prepared by diluting 60 c.o* 
,of A 20 per cent, solution of formaldehyde with an equal volume of 
WAter, and saturating with hydrogen sulphide | 200 c.c. of water are 
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tHen added, the whole filtered and stirred with 20 c.c. of a 30 per oent. 
solution of methylamine. In 24 hoars crystals separate. More 
hydrogen snlphide is then passed through the solution until it is no 
longer turbid; the crystals are collected, washed with water, and dis¬ 
solved in ether. It crystallises in needles melting at 65®, and is 
insoluble in water, soluble in dilate mineral acids, alcohol and glacial 
acetic acid. It distils with steam, boils at about 185®, being at the 
same time converted into a compound melting at 130—140 . The 
hydrochloride forms needles i*eadity soluble in water; it melts at 188® 
with decomposition. 

Dimethylthioformaldinium iodide^ S,i(CH8)8NMe2r, is formed by 
treating the compound with methyl iodide. In two to three days the 
liquid solidifies to a mass of slender, lustrous needles. It melts at 161— 
163°, and dissolves readily in water, sparingly in alcohol. The plaUri<h 
chloride, [S 2 (CH 2 ) 8 NMe] 2 MeaPtCl 6 , is a bright yellow, crystalline sub- 
stance. The iodide dissolves in hot aqueous jiotash and separates 
unchanged on cooling. When boiled with silver oxide, it yields an 
ammonium base, which, however, could not be isolated. 

N. H. M. 

Chloro-derivatives of Acetals. By O. Magnamini (Gazzeita, 16, 
330—333).— Trichloromethylefhylacetal, CCU'CH(OMe)• OEt, is ob- 
tained by heating tetrachlorefcher with methyl alcohol in sealed 
tubes. The reaction is as follows: OCls’CHChOEt + MeOH = HCl 
4“ CCl 3 ’CH(OMe)*OEt. It is a colourless liquid of camphor-like 
odour; it boils at 193*4; sp. gr. = 1 *32. 

Trichlorodimethylacetal, OCl 3 ’OH(OMe)., obtained from tetrachlor- 
ethyl methyl ether, is a liquid of similar characters. It boils at 183*2° ; 
«P- gr. = 1-28. 

The tetrachlorethyl methyl ether, CCVCHOl’OMe, prepared by the 
action of phosphoric chloride on chloral methylate, is a colourless 
liquid boiling at 178®; sp. gr. at 0® = 1*84. It does not appear to 
have been previously isolated. V. H. V. 

Diisonitrosoacetone. By H. v. Pechmat^n and K. Wbhsakg (Per., 
19, 2465—2467).—^V. Meyer and Ziiblin have shown that when aoeto- 
acetic acid is treated with nitrous acid, carbonic anhydride is evolved, 
and isonitrosoacetone formed. The authors find that when, in like 
manner, aoetonedioarboxylio acid is treated with water and sodium 
nitrite, a rapid evolution of carbonic anhydride takes place, and diUo- 
mtroioacetone, 00(CH*I?’0H)3, is produced. This forms glistening 
prismatic crystals, melting with decomposition at 143—144®. It is 
easily soluble in alcohol and ether, sparingly in cold water, chloroform, 
jand benzene. It is very unstable, and detonates when heated. Its 
aqueous solution when heated decomposes into hydrocyanic acid, car- 
.bonic anhydride, and water. Acids cause a similar decomposition, but 
hydroxylamine is also among the products. It is more stable in alka¬ 
line solutions, and forms uLkM Bolts, which crystallise in orange-yellow 
needles. Its salts, especially the red crystalline silver salt, explode 
when heated. When warmed with phenol and sulphuric acid, the 
nitroso-oompoand gives a red colomtion, with ferric chloride a brown. 
The authors are further investigating the subject* L. T. T* 
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Eetiiies. By L. CEconomides (Ber., 19, 252^2527).—When a 
very dilate eolation of diethylketine, CmHiftN,, ie treated with the 
theoretical amoant of potassium permanganate, a ketinedicarboxylie 
aujid is obtained, identical with that prepared by Wleiigel by reducing 
ethyl isonitrosoethylacetate (Abstr., 1882, 949). If the oxidation 
takes place in a warm solution, other and more unstable acids are 
formed. When 6 gi’ams of ethyl imidoisonitrosobutyrate are care- 
fully warmed with powdered zinc chloride at 60—70® for a long time, 
and the product saponified with alcoholic potash, a small quantity of 
an acid melting at 190—195®, identical with WleiigePs acid {loc, ciL)^ 
is formed. The above reactions, together with the fact that the ketine- 
acid does not yield an anhydride, point to the following constitutional 
formulae for methylketiiie and the ketine-dicarboxylie acid:— 


T^^CMe-CH^^ . K.^CMe-C(COOH)^^ 


N, B. M. 


Pure Butyric Acid. By A. Bannow (JBer., 19, 2552—2554).— 
Pure butyric acid is best prepai*ed by converting the commercial acid 
into the ethyl salt, which is then fractionally distilled. The fraction 
boiling at 120—121° is reconverted into acid. N. H. M. 


Derivatives of Tiglic Acid. By P. MfitiKOPP (/. Ruts, Ghent. 
Soc.f 1886, 287—297).—Tiglic (methylcrotonic) acid, 

CHMelCMe-COOH, 

was prepared either by tbe saponification of the oil of Roman chamo- 
mile (Kopp, Abstr., 1879, 454), or by heating a-methyl-/3.hydroxy- 
biityric acid (Rohrbeck, Abstr., 1878, 136). The acid was treated 
under water with an aqueous solution of hypocLlortms acid, the pro¬ 
duct of the reaction extracted with ether, and the solvent distilled off. 
The residue, after remaining for some time over sulphuric acid, solidified 
to a crystalline mass, which Mas found to consist of two isomeric 
chlorhydroxyvaleric acids, CsHsCIOs. A concentrated aqueous solu¬ 
tion of this mixture was neutralised with zinc carbonate: a crystalline 
zinc salt was precipitated, and the mother-liquor on being evaporated 
left another salt in the form of an amorphous humoid substance. The 
two acids obtained by decomposing these salts with sulphuric acid 
are both easily soluble in water, alcohol and ether; the one forming a 
crystalline sparingly soluble zinc salt, melts at 75°, and crystallises 
from ether in thin prisms; the other isomeride melts at 111*5°, and is 
obtained from its ethereal solution in tbe form of large, translucent 
prisms. 

When a mixture of these acids, or each of them separately, is 
treated with alcoholic potash, the potassium salt of an anhydro-acid, 

<|^^^>CMe*OOOH, is formed. The free acid forms silky, crystal. 

line needles having the odour of butyric acid, easily soluble in water, 
alcohol, and ether, melting at 62°. I'he energy with which it enters 
into direct combination is in the main the same as that shown hr 
/|.}nis£hy]glycidioaGid: «.-metbylgIycidic acid in this respect exhibiting 
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much greater energy. This circuinstanoe, established by experiments 
on the hydration of the potassium salt by heating with water, is in 
accordance with the results obtained by the author in a former work 
on glycidic and ar- and /3-methylglycidic acids (Abstr., 1885, 650). The 
energy of direct combination is diminished with increasing molecular 
weight in acids of analogous constitution; at the same time among 
isomeric acids the greatest energy is exhibited by the one containing 
tertiarily united carbon in its molecule. a-jS-Dimethylglycidic acid 
contains one OH,-gi*oup more than «- and /8-methylglycidic acids, bnt, 
on the other hand, one of its carbon-atoms combined with oxygen is in 
tertiary union. 

By the action of hydrochloric acid on a-)8-dimethylglycidic acid, 
a-methyU^-chlor’a-hydroxyhutffric acid^ OH*CHMe*CMeC1*000H, is 
formed; it melts at 75®, and is identical w4th one of the chlorhydroxy- 
valerio acids above described, the other isomei’ide being therefore 
ot’meihyUot-cldoro-fi-hydroxyluhjric acid, CHMeCl*CMe(OH)*COOH. 
An aqueous solution of a-/J-dimethylglycidic acid, when heated during 
S —10 hours at 99®, is converted into (x^fi-dimethyJgh/cidic acid^ 
OH*CHMe*CMe(OH)*COOH, melting at 107®, readily dissolving in 
water, alcohol, and ether. A. T. 

Constitution of Clilorhydroxybut 3 rric and Dichlorobutyrio 
Acid. By P. Melikoff (/. Buss, Ohem. Soc,, 1886, 227—303).— 
Chlorhydroxybutyricacid (formed by the combination of crotonic with 
hypochlorous acid, Abstr., 1884, 1301, and 1885, 650), when heated 
with concentrated sulphuric acid, yields monochlorocrotonic acid, crys¬ 
tallising in long, thin prisms, melting at 98®, sparingly soluble in 
cold, more readily in hot water, easily soluble in alcohol and ether. 
This acid yields normal crotonic acid (m. p. 72®) on reduction by 
zinc and sulphuric acid. The chlorocmtonic acid above mentioned 
is an a-chloriuated product, the isomeric /3-derivative being obtained, 
amongst other methods, by the action of phosphorus pentachloride on 
ethyl acetoacetate; hence, the chlorhydroxybutyric acid in question 
must be ot-chlorQ-fB-hydroxy butyric cLcid. 

This acid was heated with hydrochloric acid, and » ft-dichlorobutyric 
acid was obtained; it crystallises in long prisms and melts at 69®. 
An alcoholic solution of the latter compound, when treated with 
alcoholic potash, gives 4{-monochlorocrotomc acid. Dichlorobutyrio 
acid is formed in like manner when a-monochlorocrotonic acid is 
heated with hydrochloric acid. A, T. 

Hydroxystearic Acids of Different Origin. By A. C. and 

M. Saytzeff (/. Ru88, Chem. Soc., 1886, 328—348).—A hydroxy, 
stearic acid was prepared by one of the authors some time ago in his 
work on the oxidation of oleic acid (Abstr., 1886, 140). Another 
acid of this composition was discovered by Premy (Annalm, 19, 296; 
20, 50 ; 33, 10), who obtained it by the action of concei^trated 
salpfauric acid on oleic acid, and described it under the name of hydro. 
mai*garitic acid. Although the main pointa of the reaction had been 
satisfactorily explained by Pr^ray’s work, yet aubee^uent work on 
this question has mostly led to unsatisfactory results. Sabaaeieff 
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(Abstr,, 1886, 442) has at last succeeded in throwing some new light 
on the processes involved, but the authors do not in all cases obtain 
results in agreement with his. 

Oleic acid was obtained by the saponification of oil of almonds, and 
purified in the ordinary way by conversion into its lead salt. The 
action of sulphuric acid was regulated in such a maimer as to prevent 
the temperature rising above 35'^. The mixture was then allowed 
to remain 20 hours at a temperature below 0°, and decomposed by 
water. In order to increase the yield of liydroxystearic acid, the 
fatty layer, separated by the action of water and solidifying at the 
ordinary temperature to a crystalline mass, was treated with alcoholic 
potash, whereby the anhydrides of this acid are decomposed. The 
saponified product was then converted into the acid by boiling with 
sulphuric acid. When the products of the action of sulphuric acid 
on oleic acid are left for some time even at low temperatures, the 
(juantity of liydroxystearic acid is diminished, whilst the quantity of 
its anhydrides increases. Hydroxystearic acid was extracted from 
the above-mentioned crystalline mass by repeated recrystallisation 
from ether and alcohol. So obtained, hydroxystearic acid, 

CH8-(CH2)i3-CH,-CH(OH)-CH,-COOH, 


melts at 83—85®, and resolidifies at 68—65®. At 20® alcohol (99|® Tr.) 
dissolves 8*78 per cent., ether 2*3 per cent, of the acid. Hydroxy¬ 
stearic acid does not absorb bromine. The free acid and the hydroxy, 
stearates of sodium, calcium, barium, copper, zinc, and silver, were 
analysed, and the formula of the acid shown to be CipHaeOs. 

With hydriodic acid, hydroxystearic acid yields iodostearic acid. 
CHs*(CH 2 )i 3 CH 3 *CHI*CH 2 ’COOH ; the latter can be converted into 
ordinary stearic acid by reducing its alcobolic solution with zinc and 
hydrochloric acid. 

When hydroxystearic acid is heated at 100® in sealed tubes with 
fuming hydrochloric acid, a syrupy liquid is formed, soluble in ether, 
insoluble in alcohol and water, and having the composition of oleic 
acid. It does not show acid properties, nor give additive products 
with bromine or iodine (in Hubl’s solution); it is therefore considered 
to be a complete anhydride of hydroxystearic acid, 

CO<c;fHjo>CO¬ 


formed by elimination of 2 mols. of water from 2 mols. of the acid 
(analogous to glycolide or laetide). The anhydride is decomposed 
into hydroxystearic acid by treatment with alcoholic potash at tem¬ 
peratures above .160®. Heated with dilute sulphuric acid (in sealed 
tubes at lOO'"), hydroxystearic acid yields the same anhydride, but 
when concentrated sulphuric acid is used at ordinary temperature, two 
gfeg y products of non-saturated character are formed, one combining 
per cent., the other with 33 per cent., of iodine, when heated 
irfMiton the water-bath. These substances bear a great resemblance 
metoleic acid, and will be further investigated. 

I^.was shown that the hydroxystearic acid prepared by the action 
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of moiflt silrer oxide on iodostearic acid was identical vitik iluki 
described above* 

Finally, the authors have studied the action of alcoholic potash on 
iodostearic acid. After heating the mixture in a refiux apparatus, 
and expelling the alcohol by distillation, the product of the reaction 
was decomposed by sulphuric acid. An acid was obtained, solidifying 
at ordinary temperatures to a crystalline mass, and consequently 
identical with oleic acid. It was purided by converting it into the 
sodium salt, recrystallisiug this salt from alcohol, precipitating with 
zinc sulphate, recrystallisiug from boiling alcohol, and decomposing 
the zinc salt by sulphuric acid. Thus purified, the substance crys¬ 
tallises from ether in translucent, rhombic tables, easily soluble in 
alcohol, sparingly in ether, and melts at 40—45®. The composition 
of this acid was found to be the same as that of oleic and ehkidic 
acids. It is a non«saturated compound, taking up two atoms of 
bromine or iodine. When oxidised by potassium permanganate in 
alkaline solution, it yields dihydroxystearic acid, melting at 78®. 
The authors intend to continue the investigation of this solid oleic add. 
Another acid, melting at 20—26®, simultaneously formed by the 
aetion of potash on iodostearic acid, was found to be a mixture of 
ordinary and solid oleic acids. The constitution of solid oleic acid is 
OHa'(CH 8 )i 3 *CH 2 *CH ! CH*COOH, ordinary oleic acid being repre¬ 
sented by CH 3 -(CHa)i 3 -CH : CH-CHa-COOH. A. T. 

Action of Trimethylene Bromide on Ethyl Acetoacetatei 
Benzoylaoetate, and Acetonedicarboxylate. By W. H. Pkrkin, 
Jun. (Ber„ 19, 2557—2561; comp. Abstr., 1886, 689).—When the 
acid C^HjoOa (from trimethylene bromide and ethyl sodacetoacetate) 
is boiled with water, carbonic anhydride is evolved, and Lipp’s 
acetobutyl alcohol (Abstr., 1886, 218) is formed. When the acid is 

distilled, the anhydride of acetobutyl alcohol, 

is obtained; it is a mobile oil. The same compound is also formed 
when acetobutyl is heated. Strong hydrobromic acid dissolves the 
ethyl salt C^HuOa, and decomposes it into bromobutyl methyl ketone 
(Lipp, loG. cit.) and carbonic anhydride. Benzoyltetramethylene- 
carboxylic acid is decomposed by hydrobromic acid in a similar 
manner, with formation of the compound COPlrCH 2 *CH 2 *CH 3 *CH 2 Br; 
this crystallises in plates melting at 61®. The instability towards 
hydrobromic acid of the products obtained by the action of tri- 
Inethylene bromide on ethyl acetoacetate and benzoylacetate respec¬ 
tively, distinguishes them sharply from tetramethylenedicarboxylic 
•acid. 

Trimethylene bromide acts on the sodium compound— 
CO(CHNa-COOEt )2 

(from ethyl acetonedicarboxytaie and sodium ethoxide), yieMxng the 

oompoDud The latter » a oolow. 

lena oil boiling at 238—240 (ian^r ISO mm. presoore). Tbe mow* 
salt melts at 114°; the &ee acid, ai 185—190° enth deem* 
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position. When the monethyl salt is distilled, a substance is obtained 
apparently identical with the product of the reaction between tri- 
methylcne bromide and ethyl acetoacetate. The dicarboxylic acid is 
decomposed by boiling water into acetobutyl alcohol and carbonic 
anhydride. K. H. M. 

Ethyl Acetotrimethylenecarboxylate. By W. H. Perkin, Jun., 
and P. 0. Freek (Ber., 19, 2561—2569).—The fact that trimethfleno 
bromide reacts with ethyl malonate, yielding a tetramethylene- 
derivative, and with ethyl acetoacetate with formation of an ether, 
suggested the possibility that the product of the reaction between 
ethylene bromide and ethyl acetoacetate (Trans., 1885, 801) is not a 
trimethylene-derivative but an ether. The results of determinations 
of the magnetic circular polarisation, and the optical properties point, 
howevCr, to the trimethylene formula first ascribed to the compound. 

Efhylic hromethylacHoacstafPy CH 2 Br*CH 2 *CHAc*COOEt, is obtained 
by dissolving ethyl acetyltrimethylenecarboxylate, well cooled, in 
hydrobromic acid, sp. gr. 1*85 (3 parts); after being left for 10 
minutes at the ordinary temperature, it is poured into ice water. It 
is a yellowish oil, having an odour of camphor; when exposed to air 
it becomes brown, and gives ofE hydrobromic acid. When reduced 
by means of zinc-dust and acetic acid, it is converted into ethyl aceto- 
acehite, 

Acetoproprjl alcohol^ COMe'CHi'CHi’CHi'OH, is prepared by boiling 
20 grams of the above bromo-compound for two hours with 5 grams 
of hydrochloric acid and 20 grams of water. The reaction is analo¬ 
gous to that by means of which Lipp obtained acetobutyl alcohol 
from ethyl bromopropylacetoacetate (Abstr., 1886, 218). It is a 
colourless oil, very soluble in water; the solution very readily reduces 
aramoniacal silver solution but not Fehbng’s solution. It is very 
unstable. A phenylhydi'aziue-compound was prepared. When the 
alcohol is heated, it is converted with evolution of water into a mobile 
oil, having an ethereal odour; it is probably an anhydride^ 

(comp. Abstr., 1886, 219). 

^pPentyleiie glycol^ OH’CHMe*CH./CH2’Cn2*OB[, is obtained by 
reducing acetopropyl alcohol with sodium amalgam. It is a very 
thick, colourless oil, extremely soluble in water. It boils at 210— 
220® with partial decomposition. When heated above its boiling 
point, or with 50 to 60 per cent, of sulphuric acid at 100®, it is con¬ 
verted into the anhydHde^ boiling at 78—83®. 

Pentylene glycol dissolves in hydrobromic acid (sp. gr. 1*85) with 
considerable development of heat; when the solution is heated at 80®, 
the wonohromohydrift of the glycol, CsHnBrO, is formed. This is a 
colourless oil, which boils (under 150 mm. pressure) at 144—145®. 

N. H. M. 

Derivatives of Diazosuoclnio Acid. By T. Cuetius and F. 
Koch (J5er., 19, 2460—2462).—This is a continuation of the authors’ 
previous work on this subject (Abstr., 1885, 885). Aspartic acid was 

VOL. LII. d 
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obtained by tbe reduction of ethyl diazosttccinate with zinc-dust and 
acetic acid, thus proving the correctness of the formula formerly 
ascribed to diazosuccinic acid. Methyl diazosuccinamate^ 

NHa-OO-CNa-OHs-COOMe 

(from the action of ammonia on methyl diazosuccinate), crystallises 
in long, golden-yellow prisms soluble in ether and alcohol, and melting 
at 84®. When ethyl diazosnCcinate is acted on by cold slightly 
acidified water, malamic and fumaramio acids are produced. Malamic 
acid, NH 2 * 00 'CH( 0 H)*CHa^C 00 H, crystallises in colourless prisms 
easily soluble in water, alcohol, and ether, and melts at 146®; its methyl 
salt yields silky scales soluble in alcohol, ether, and water, and melting 
at 105®. Methyl fumaramate, NHj-CO'CaHs'COOMe, crystallises in 
colourless plates, soluble in alcohol, and melts at 160—162®. Ethyl 
henzoylmalamate^ ]SIH|*CO'CH(OBz)*CH 2 *COOEt, was obtained by 
heating together equal molecular proportions of benzoic acid and ethyl 
diazosuccinamate at 140—150®. It forms colourless clinorhombic 
crystals soluble in water, alcohol, and ether, and melts at 96—97®. It 
decomposes easily when heated. The corresponding methyl salt forms 
colourless crystals, melting at 78—80®. By the action of iodine on 
an ethereal solution of ethyl diazosuccinamate an unsymmetrical 
ethyl diiodosucdnamate^ NH2*0O*Cl2*CHa*COOEt, is formed. This 
crystallises in long, greenish-white needles which darken at llO®, 
melt at 132”, and decompose at 150®. The methyl salt and corre¬ 
sponding methyl and ethyl hromo-salts are oils. L. T. T. 

Dichloropyrotnucic Acid. By A, Denaro {Gazzetta, 16, 333— 
835). —If a current of dry chlorine gas is passed into the ethyl salt 
of pyromucic acid, a thick oil is at first obtained, probably consisting 
of the tetrachloride of the acid. This on decomposition with alcoholic 
potash and subsetjuent acidification, yields a dichloropyromucio acid 
which crystallises in white needles, melting at 167®. Its barium salt 
crystallises with 3 mols. HaO in prisms, the calcium salt with 3| mols. 
HvO in scales; both become completely anhydrous when heated to 
110®. V. H. V. 

Constitution of Olycoluril. By 0. Widmank (Ber., 19, 2477— 
2482). —^As the mode of formation and reactions of this substance 

NH-CH-NH 

are best explained by the formula CO<; I /CO, which nn- 

doubtedly belongs to acetylenecarbaraide, the author has carefully 
re-examined these two compounds with the view of determining 
whether they are isOmeric or identical. He finds that the latter 
is the case, and that the apparent differences in their reactions 
are due to en*anoous observation. When boiled with concentrated 
baryta-water, acetylenecarbamide does not, as previously asserted, 
yield carbonic anhydride, but, like glycoluril, is decomposed into 
hydantoic acid and carbamide. The solubility of acetylenecarbamide 
i^ given by Schiff as,! in 333 parts of water at 16®. The author finds 
that pure acetylenecarbamide requires 1090 parts of water for solution, 
whilst a similar determination of the solubility of glycoluril showed a 
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ratio of 1:1060. Similar agreement was also found in tbe silver salts, 
crystalline form, &c., both compounds crystallising variously in needles,, 
prisms, or octahedra according to the solvent employed. Glycoluril 
and acetylenecarbaniide are therefore identical, and the author pro¬ 
poses the adoption of the latter name as the more suitable. 

L. T. T. 

HydrocarboBB from Tar-oils Boiling between 170^* and 200^ 

By O. Jacobsen (Ber., 19, 2511—2515).—Tbe author has examined a 
sample of coal-tar oil free from thiophen, of boiling point 170—200®. 
By combined fractional distillation, conversion into sulphonio acids, 
sulphonic salts, and sulphonamides, he succeeded in isolating naph¬ 
thalene, pseudocumeue, hemellithene, and another hydrocarbon, boiling 
like the last-named at 175—175*6®, but yielding a very soluble 
sulplionamide melting at about 122—123®. On oxidation, the hydro¬ 
carbon yields an acid which crystallises in needles melting at 119— 
121® and volatile in steam, and also small quantities of a second acid 
melting at 90°. The acid of higher melting point yields isophthalic 
acid when oxidised with permanganate.. L. T. T. 

OhloropropylbenBene. By G. Rbrera {Gazzetta, 16,310—325).— 
In order to determine the constitution of the chloropropylbenzene 
obtained by the action of chlorine ou the boiling hydrocarbon, the 
three alcohols derivable from propylbenzene have been prepared and 
converted into the corresponding chloro-derivatives. 

Phcnylpropyl alcohol^ CH^iPli'CHaOHaOH, obtained from crude 
storax by llugheimer’s process, is not altered by gaseous hydrogen 
chloride, but when heated in a sealed tube with saturated hydro¬ 
chloric acid solution, it yields the chloro-derivativo CHaPh’CH 2 *CH 3 Cl. 
This compound is a pale-yellow liquid, boiling at 219°, and resembling 
cymene in odour; when pure, it is very stable, being unaltered by 
prolonged treatment with fused zinc chloride or silver acetate. 
Heated witli alcoholic potash, it yields phenylpropyl ethyl ether, 
CHaPh*CH 2 ‘CHaOEt, a colourless liquid boiling at 220°, insoluble in 
water. 

Methyl benzyl carhinol^ CHaPhOHMe'OH, obtained together with 
allylbenzene and stilbeiie by the reduction of methyl benzyl ketone 
with sodium amalgam, is a liquid boiling at 215°, of a pale-yellow 
colour and agreeable odour. Heated with hydrochloric acid in sealed 
tubes, it yields the chloro-derivative,. CHjPh’CHClMe, a yellowish 
liquid, boiling at 204—207® with partial decomposition into allyl¬ 
benzene and hydrogen chloride. A similar reaction occurs with alco¬ 
holic potash, metallic zinc or its chloride. 

Ethyl phenyl oarbinol, CHPhEt*OH, prepared by prolonged reduction 
of the corresponding ketone with sodium amalgam, as described by 
Barry, is a liquid boiling at 215—217®. It is converted by gaseous 
hydrogen chloride, even at ordinary temperatures, into the chloride 
CHPhEtOl, a yellow liquid boiling about 200—205°, but with con¬ 
siderable decomposition into hydrogen chloride and allylbenzene, a 
change which i^kes place even on distillation in a vacuum. It is 
distinguished from the two preceding oh loro - derivatives by the 
readiness with which it reacts with silver acetate, yielding the acetyl- 
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derivartive,CHPhEt*OAc, a liquid boiling at 227®, of fruiiy odour, and 
insoluble in water. The chloropropylbenzene obtained by the direct 
chlorination of the hydrocarbon is identical with the second of the above 
chloro-compounds, in that it is decomposed by distillation and by 
alcoholic potash, as also by its stability towards silver acetate. In 
these properties, the chloro-derivatives of propylbenzene are directly 
comparable to tliose of ethylbenzene. V. H. V. 

Eeduction of Trinitro-Yr-cmnene. By P. Mater (JDer., 19, 2312 
—2314).—In preparing nitrocnmidine by passing hydrogen sulphide 
through a boiling alcoholic solution of triiiitro-\?r-curaene, the chief 
product is a new acid^ CaHiiN^SOs. Tt is insoluble in alcohol, ether, 
glacial acetic acid, &c., soluble in hot water, from which it crystallises 
on the addition of a few drops of hydrochloric acid in splendid, white 
or yellowish plates. It melts at 240® and carbonises. Salts were 
prepared. N. H. M. 

Hemellithene. By 0. Jacobsen fJIer., 19, ‘2517--2520).—The 
author has investigated this compound, which he has now isolated 
from the fraction of coal-tar oils boiling between 170—200® (see p. 35). 

Hemellithene, CflHjMs [1:2:3], boils at 175—175*5®, and does not 
solidify at — 20®. TrihrowohewMithene, C 9 H 9 Brs, forms long needles 
melting at 245®, and is very sparingly soluble in alcohol; trinitrohemelli- 
fhene forms prisms melting at 209®. The monosulphonic acid crys¬ 
tallises in hydrated rhombic or hexagonal plates, and yields crys¬ 
talline salts; its sulpJionamide melts at 195—196®. JSemellithevol^ 
aHn-OH [Me : Me : Me : OH = 1 : 2 : 3 : 6], is obtained by 
fusing the sulphonic acid with alkali. It is soluble in alcohol 
and ether, and crystallises in needles melting at 81®. Bemellu 
thylic acid, C 6 HaMe 2 *COOH [Me : Me: COOH = 1: 2 : 3], is formed 
by the oxidation of the hydrocarbon by dilute nitric acid. It is 
volatile in steam, and crystallises in scales melting at 144®. Its 
calcium salt is described. Distilled with lime, it yields orthoxylene. 
a, - SulphaminehemellithyKc acid [Me : Me : COOH ; SO 2 NH 2 = 

1 :2:3: 5], is formed by the oxidation of the above sulphonamide. 
It melts at 238®, and with hydrochloric acid yields a suJphohemelli- 
thylic acid melting at 180—190®. ^•SnlphaminehemelUthylic add 
[Me : Me : COOH : SOaNHa = 1:3:2: 5], formed at the same time as 
the <*-acid, is more soluble, and melts at 174®. It yields a very soluble 
sulphonic acid when heated with hydrochloric acid. Both acids 
when fused with potash yielded an easily soluble hydroxyhemellithylic 
acid, which ^oes not give a blue coloration with ferric chloride. 

Hemellithene may be readily extracted from the tar oil by means of 
the sparing solubility of its barium sulphonate. L. T. T, 

Reciprocal Transformations of Cymene and Cumene-deri- 
vatives. By M. Fileti (Oazzetta, 16, 300—310).—In this paper are 
collected the hitherto observed transformations of cumene and cymene- 
derivatives, the one into the other, and from them is drawn the 
following generalisation:—A propyl-group in the para-position rela¬ 
tively to a carbon-atom combined with other elements or with non- 
oxygenated groupings, is transformed into the isopropyl-group, if this 
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element or grouping is displaced by an oxygenated radicle whose 
oxygen is directly united to the carbon-atom compound, and conversely 
an isopropyl, is converted into a propyl-group when these substitutions 
are reversed. (Compaq Widman, Abstr., 1886, 453.) 

V. H. V. 

Chlorocymene and Bromocymene from Thymol. By M. 

Filkti and F. Cuosa (Gazzetta^ 16, 2H7 — 3U0). — Chlorocymene 
(parapropylmetachlorotoluene), CeHsMePrCl, is obtained almost in 
theoretical proportions by heating in a reflux apparatus 4 mols. of 
thymol with 1 mol. phosphoric chloride. On oxidation with nitric 
acid, Gerichten (Abstr., 1879, 238) obtained an acid, believed to be a 
hydrochlorocinnamic acid, CfiH 3 MeCl*CH 2 *CH./COOH. It is here, 
however, shown that under these conditions thi*ee acids are formed, 
namely, chlorocumic, orthochloroparatoluic, and chloroterephthalic 
acids. 

Sixty per cent, of the theoretical quantity of bromocymene, calcu¬ 
lated according to the equation 4CioHi3*OH PBi's = CioHi;,Br 4 - 
PO(OCioHi 3)3 -f 4HBr, can be obtained by the gradual addition of 
26 grams of bromine to 45 grams of phosphorus tribroinide, and heat¬ 
ing the resulting perbromide with 100 grams of thymol. On oxida¬ 
tion with nitric acid of sp. gr. 1*2, bromocymene yields brornocumic 
acid; with acid of sp. gv. 1*29, brotnonitrocymene with brornocumic, 
bromonitrotolnic, and bromoterephthalic acids, whilst nitric acid 
of sp, gr. 1*39 yields the same acids without the bromonitrucy- 
inene. The brornocumic acid is identical with that obtained by the 
direct bromination of cumic acid; it has, therefore, the constitution 
CeHiPrBrCOOH. The hromointrotohde acid crystallises in laminae, 
which melt at 200° without decomposition; it is isoimuic with the 
acid obtained by the nitration of bromotoluic acid; its hariurn sjilt 
crystallises in long, yellow needles. The bi'omoterephthalic acid is 
identical with that obtained by Fischli by the oxidation of broinof)ara- 
toluic acid, V. H. V. 

Ethylxylenes, By 0. Jacobsen (Ber., 19, 2515—2516).—For the 
purposes of comparison with hydrocarbons obtained from the fraction 
of coal-tar oils boiling between 170'" and 200° (this vol., p. 35), the 
author prepared the three isomeric ethylxylenes from the throe corre¬ 
sponding xylenes, using Fittig’s method. Ethulortho^^yleue yields a 
crystalline sulphotiic acid, giving a sulphonanude crystallising in 
needles melting at 126”, Ethylmeta^xiflene boils at 184—186°, and is 
still liquid at — 15° ; its sulphonic acid is crystalline, and yields crystal¬ 
line barium and sodium salts; its sulphonamide melts at 148°. Ethyl- 
paraxylene boils at 185°, and is still liquid at — 20°; its sulphonic acid 
crystallises in rhombic scales, forms crystiilline barium and sodium 
salts, and yields a crystalline sulphonamide which melts at 117'^. 

L. T. T. 

Ethereal Carbonates. By. G. Bender (Per., 19, 2265—2271; 
compare Abstr., 1881, 48).—When naphthyl ethyl carbonate, 
OCioH/CO^OEt, ia boiled for some time, carbonic anhydride and 
alcohol are given off, and the residue consists of a mixture of 
«-napbthol and a compound CgiH^Oa (Zoc. cit.). The formation of 
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diphenyleno ketone oxides from salicylic acid (Perkin, Trans., 1883, 
3d) and the intermolecnlar change of sodiam phenyl carbonate to 
sodium salicylate, suggest that the naphthyl ethyl carbonate may 
have become changed to the ethyl salt, OH'CioHa’COOEt, and that 
2 mols. of the latter have condensed with formation of the compound 
’C 2 JH 12 O 2 ; this would then be dinaphthylenc ketone oxide, 


O 


C,oHa<(^^>C,oH 


T'he isomeride obtained by boiling /3-dinaphthyl diethyl orfhocarbonate 
{loo, cit,) crystallises from benzene in thin prisms melting at 194®. 

When phenyl ethyl carbonate is heated at 300® for 3—4 hours 
diphenylcarbonate is fortned. 

Paraditolyl carbonate is obtained by heating paratolyl ethyl carbo¬ 
nate at 300®; it is insoluble in water, moderately soluble in hot 
alcohol, and melts at 115®. 

Thymyl ethyl carbonate is a thick liquid boiling at 260°; at 300® it 
decomposes into dithymyl carbonate^ melting at 60®. 

Orthonifrophenyl ethyl carbonate is prepared by the action of ethyl 
cbloroCarbonate on potassium orthonitrophenoxide. It is a heavy 
yellow oil which boils with decomposition at 276 —285®. The amido^ 
Nfl 3 'C 6 H 40 *OO.OEt, melts at 95®; it is soluble in alcohol, 
moderately soluble in boiling water. When distilled, it gives off 
alcohol with formation of auhydro-orthamidnphenylcarbonate^ C 7 HfiN 02 ; 
the latter dissolves in alkalis. The silver salty C7H4AgN02, forms 
an amor|lhou8, colourless precipitate. The ethyl salt is obtained 
by boiling the compound with * alcoholic potash and ethyl iodide. 
When heated with fuming hydrochloric acid, it yields ethyl orthamido- 
phenol and carbonic anhydride; the constitution of the substance is 
NEt 

therefore C 8 H 4 <^_q_^CO. The phenylhydrazine compound of anhy- 

NH 

dro-orthamidophenyl carbonate, * N’NHPh, crys¬ 

tallises in yellow needles, which melt at 208®. The acetyUderivative 
melts at 97—98®. A wononitro-compovnd was prepared; it forms long 
yellow needles melting at 256®. Bromine acts on the anhydro-com- 
pouud with formation of a monobrovio-derivative; this crystallises from 
water in plates melting at 196®. When treated with phosphoric 
chloride, the compound C7H4C1N02 is formed. N. H. M. 


Parahydroxybenayl Alcohol. By J. Biedermann (iSer., 19, 237.3— 
2376 ).—Parahydroxyhenzyl alcohol, OH*C6H4*CH20H, is prepared by 
dissolving parahydroxybenzaldehyde (1 part) in a mixture of water 
(10 parts) and alcohol (5 parts); it is then acidified with dilute sulphuric 
acid and gradually treated with 3 per cent, sodium amalgam (40 parts). 
Grey crystals of diparahydroxyhydrobenzoin and oily drops of dipara- 
liydroxyisohydrobenzoin separate. When hydrogen is no longer 
evolved, the solution is made strongly acid and left for 12 hours, it is 
then filtered, the filtrate extracted with ether, and the ethereal extract 
treated with hydrogen sodium sulphite. On evaporating the ether, the 
alcohol separates in needles; these are purified by dissolving them in hot 
chloroform and precipitating with light petroleum. It forms slender 
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white needles, readily soluble in water, alcohol, and ether, sparingly 
in benzene and chloroform; sulphuric acid dissolves it, yielding a 
splendid red-violet solution. It melts at 110®. The alcohol is also 
formed when parahydroxybenzaldehyde is kept dissolved in alcoholic 
j)otasb for several weeks, but the reaction is still very incomplete. 
The acetyl-derivative^ OH*C 6 H 4 *CH 2 *OAc, is prepared by heating the 
alcohol with a mixture of glacial acetic acid and sulphuric acid. It 
crystallises from water in small yellow needles, melting at 84®, and is 
readily soluble in alcohol and ether, sparingly in water, benzene, 
chloroform, &c. The diacetyl - derivative^ OAcCftHi'CHs’OAc, is 
obtained by heating parahydroxybcnzyl alcohol with an excess of 
acetic anhydride at 160® for 5—6 hours. It forms yellowish needles 
melting at 75®, readily soluble in alcohol and ether, sparingly in 
l)enzene, &c. 

Anisic alcohol, 0Me*C6H4*CH20H[= 1:4], is formed w'hen para- 
hydroxybcnzyl alcohol is dissolved in methyl alcohol and digested 
with potash and methyl iodide for some hours at loO®. The product 
is treated with water, licated to expel methyl alcohol and iodide, and 
extracted with ether. On evaporating the ether, it is obtained as an 
oil which gradually solidifies when kept over sulphuric acid. It crys¬ 
tallises from water in needles melting at 45® (compare Abstr., 1886, 
460). N. H. M. 

Synthesis of Betorcinol (/^-Orcinol). By S. v. Kost\necki 
{Iter., 19, 2iH18—2324; com[laro Abstr., 1886,242).—Paraxylorcinol 
[Me.>: (OH)o = 1: 4 : 3: 5] was prepared from mefcadinitroparaxylene 
l)y rrplacing the nitro-groups successively by amido- and hydroxyl- 
groups; it is identical with Stenbouse and Groves’s betorcinol (Trans., 
1880, 396). The crude product obtained by nitrating paraxylene is 
crystallised from alcohol to remove most of the orthodinitroparaxylene, 
dissolved in hot alcoholic ammonia, and treated with hydrogen snl- 
pliide for about one hour; it is then evaporated to dryness. The 
paradiniiro-compound, being more readily reduced than the meta¬ 
compound, is thus converted into paranitroparaxylidine, which is 
extracted by means of hydrochloric acid. The residue, insoluble in 
acid, was extracted with boiling alcohol, and yielded crystals of pure 
metadinitroparaxylene. This was reduced by dissolving in alcoholic 
ammonia and treating for two hours with hydrogen sulphide, and the 
nitroxylidine [Me 2 : NO^iNH^ = 1:4 : 3: 5] so obtained was converted 
into the corresponding nitroxylonol. The latter crystallises in yellow 
])lates melting at 91°. It wa.s reduced with tin and hydrochloric acid, 
and the amidoparaxylend diazotised; to 1 gram of the hydrochloride 
10 grams of sulphuric acid and 100 grams of water were used, and the 
whole kept cold by means of ice and salt. 

Paraxylorcinol so prepared has all the properties ascribed to it by 
Stenhouse and Groves (ioo. cit.), except that it yields a green fluo¬ 
rescent solution when treated with dilute soda and chloroform. 

Metaxylorcinol (Pfaff, Abstr., 1883, 918) crystallises from chloro¬ 
form in white monoclinic crystals, a; 6; c = 1*7237 :1: P ; /3 = 38® 21'. 
It boils at 276—279®. When heated with sodium carbonate solution at 
130®, metaxj/lorciaoharbo;pylic acid, C 6 HMo 2 (OH) 2 *COOH, is formed. 
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The latter crystallises from dilute alcohol in well-formed prisms which 
melt with decomposition at 196“, and give a deep blue coloration with 
ferric chloride. N. H. M. 

Acetalresorcinol. By — Causse (/. Pharm, [6], 13, 354—358). 
—The author has examined the action of sulphuric acid and 
heat on a solution containing acetaldehyde and resorcinol. The 
crystals obtained are insoluble in water, ether, chlorofonn, and ben¬ 
zene. They are soluble in alcohol, which yields them again partly 
changed. Anhydrous ether dehydrates them, converting them into 
a powder, which in time aggregates to yellow, titinslucent crystals. 
Thus purified, the compound decomposes on fusing with regenera¬ 
tion of resorcinol. Its composition is indicated by the formula 
OUH 14 O 4 = CaH 40 + 2 C 6 H 6 O 2 — HaO. The action of heat on the 
(compound apparently removes the elements of water. Heated at 
120®, a reddish powder was formed which could be obtained in large 
brown crystals. These had the composition CabHifiO; = 2 C 14 H 14 O 4 — 
HaO. 

The diacetyl compound, CasHinOia, melts at 282°. The reactions 
indicate that the yellow crystals are a molecular combination of 
aldehyde and resorcinyl ether, CaH 40 , 0 (C 6 H 4 * 0 H)a. J. T. 

Benzylamine. By T. Curtius and G. Lbderbr (7?er., 19, 2462— 
2463).—When benzaldehyde and amidoacctic acid are heated 
together at 130®, carbonic anhydride is evolved and benzylamine 
formed. Similar reactions seem to take place when cinnamaldehyde, 
salicylaldehyde, or orthouitrobenzaldehyde, are substituted for the 
benzaldehyde, but the products are not so easily isolated. 

L. T. T. 

Citric Acid Derivatives of Paratoluidine. By J. M. Ginr. 
(Ber,, 19, 2352—2354).— CAtroparatoluididey C6H604fNH*C7H7)a, is 
obtained by heating citric acid (1 mol.) and paratoluidine (3 mols.) 
at 140—145° for 10 hours. It crystallises from alcohol, in which it 
is sparingly soluble, in lustrous, microscopic needles, melting at 189®. 

Citrodfparatoluide^C^HtOii^li.'CTii’i) \ N.O7H7, is formed when citric 
acid (1 mol.) and paratoluidine (2 mols.) are heated at 160—170® for 
three hours. It melts at 205®, is insoluble in water, rather readily 
soluble in ether and alcohol, and separates from the latter solvent in 
small, yellow, well-formed crystals. When heated with citric acid 
at 140—145®, it is converted into citroparatoluidide. Ammonia acts 
on it, yielding a salt of citroparaditoluidic acidy CflH 604 (NHC 7 H 7 ) 8 * 0 H. 
The latter crystallises from alcohol in groups of needles, melting at 
161®. It is soluble in water, insoluble in alcohol and ether. 

Citroparafoluidic acidy C6HftOi(OH) I N'C 7 H 7 , is prepared by adding 
paratoluidine (1 mol.) to a hot concentrated alcoholic solution of 
citric acid (1 mol.). On cooling, the solution yields clear prismatic 
crystals; these are heated for two hours at 160—170®, and crystal¬ 
lised fi*om water. It melts at 172*5®, and dissolves readily in alcohol, 
ether, and hot water. IS, H. M. 

Azo. and Diazo-compounda By 0. Wallach (Annaieuy 234, 

350—364).—Paracetometatoluylenediamine, obtained by the aotioa 
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of acetic anhydride on metatoluylenediamine (Abstr., 1883, 329) can 
also be prepared by converting nitrotoluidine (m. p. 77*5°) into the 
aceto-compound (m. p. 144*5®), and reducing this substance with iron 
filings and acetic acid. By means of the diazo-reactioii, the acebw 
metatoluylenediamine is converted into acetamidocresol (m. p. 225"), 
proving that the acetyl-group occupies the para-position. 

Paracetamidotolueneorthazodinieth y laniline, 

NHAc-C6H3Me-N/C6H4-NMe„ 

is formed when a solution of the diazo-corapound is poured into an 
ice-cold alcoholic solution of dimethylaniline. The substance crystal¬ 
lises in golden plates and melts at 200°. It unites wdth acids to form 
salts, which dissolve in water, yielding deep-red solutions. The 
acetyl-group can be eliminated by boiling with dilute sulphuric acid. 

Pnraiuidotolucneorthazodirnrthylaniline crystallises in golden scales. 
It melts at 145®, and dissolves in hot alcohol, chloroform, and ben¬ 
zene. The diazo-compound unites wdth phenol, forming tolueneazo- 
dimethykmiliueparazo 2 )henolf NMe/C 6 H 4 *N./CoH 3 Me*N*/CbH 4 'OH. 

This substance dissolves in dilute solutions of the alkalis, and is 
reprecipitatod by carbonic acid. Ir, also dissolves in strong acids, and 
is reprocipitated by the addition of water. It dissolves freely in 
alcohol, ether, chloroform, and benzene. 

The coiTesponding /l-wap/<//i.eZ-compound melts about 244°. It is 
insoluble in w^ater,sparingly soluble in alcohol, but dissolves in strong 
sulphuric acid, with a red colomtion. 

Paracetamidotolufineorthazodiethylaniline crystallises in needles of 
a reddish-brown colour. It melts at 159®, and dissolves freely in 
alcohol, ether, chloroform, and in acids. The salts are decom¬ 
posed by large quantities of water. 0rthacetometatoluylenediami7u\ 
NHAc-C6H,Me-NH, [Me ; NHAc : NH* 1 : 2 : 4], prepared from 
orthoamidoparanitrotoluene (m. p. 107°), crystallises in white needles, 
and melts at 140®. It is soluble in alcohol, in ether, and in hot water. 
Orthacetamidotolueneparazodiiiiethylaiiiline melts at 192°, and dissolves 
freely in alcohol, chloroform, benzene, and other. Ortkamidotoluew- 
j)OLmzoaimethylaniline melts at 216°, and is freely soluble in 
chloroform. 

Acetam idohenzenemetazodlmeikylanilitie, NH Ac*C 6 H 4 *N 2 *C 6 H 4 ’NMe 2 , 
crystallises in plates, and melts at 184®. Amidohenzeneazodimethyk 
aniline forms golden scales, soluble in alcohol, which melt at 165— 
166°. W. C. W. 

Quinone-oximes. By J. Sutkowski (Ber., 19, 2314—2317),— 
Wlien thymoquinone-oxime is dissolved in cold, fuming hydrochloric 
acid, a yellow precipitate is formed, consisting of dichlorothjmo- 
(]pinone and monochloramidothymol (Andresen, Abstr., 1881, 590). 
When the precipitate is boiled with glacial acetic acid, a splendid red 
dye is formed. The reaction is of interest, as it showrs the analogy 
between the reactions of thymoquinone and of thymoquinone-oxime 
with fuming hydrochloric acid. Andresen also obtained the same 
products from th^moquinonechlorimide. The oxime is therefore the 
hydroxyl-derivative corresponding with the quinonechlorimide. 
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When chloramidothymol hydrochloride and chloranil are heated in 
glacial acetic acid solution, the red dye above mentioned is formed. 
Tetrachloroquinol is formed in the reaction; it crystallises in long 
colourless needles melting at 232°. Analyses of the dye point to the 
formula 0 ^ 011350131 ^ 203 . 

In a similar manner, a dye was obtained by the action of paramido- 
thymol on chloranil in glacial acetic acid solution. It has the com* 
position expressed by the formula OaoHagNaOs. It dissolves in acetic 
acid, alcohol, ether, and benzene, but not in water. Ammonia dissolves 
it with formation of a blue solution. Lead acetate gives a blue preci¬ 
pitate, N. H. M. 

Amidine-derivatives. By M. Lobb (Her., 19, 2340—2344).— 
When the compound CieHi2N20l202, prepared by the action of car¬ 
bonyl chloride on efchenyldiphenyldiamine (Abstr., 1885, 1213), is 
treated with alkalis or acids, it is reconverted into the amidino. 
Boiling water has no action on it; boiling alcohol converts it into 
carbanilide, ethyl acetate, and ethyl chloride. The ethyl salty 
OEt'CO*NPh«CMe N’CeHi'COOEt, separates from its ethereal solu¬ 
tion in hard, lustrous, rhombic crystals which melt at 90*5®. When 
the chloride is dissolved in benzene and treated with dry ammonia, 
it is converted into ethenyldiphenyldiamine and ammonium chloride; 
aniline acts like ammonia. 

Ethenylimidohenzanilidey is prepared by the 

action of carbonjrl chloride dissolved in benzene on an excess of 
ethenyldiphenyldiamine; it crystallises from benzene in large, lustrons 
plates melting at 118°. It is identical with the compound to which 
the formula CO(Ci 4 Hi 3 N 2)2 was previously ascribed {loc, cit,'). Dilute 
hydrochloric acid decomposes it with formation of aniline and phenyl 
cyanate. 

When a saturated ethereal solution of ethenyldiphenyldiamine is 
treated with two or three drops of water and then with cyanogen 
until it has a wine-red colour, and allowed to remain for 16 hours, a 
black crust is formed which yields a compound, CieHieKiO; the 
latter forms a white, crystalline powder very sparingly soluble in ether 
and benzene, and cannot be recrystallised, as it at once resinifies when 
heated with solvents. It becomes violet at 120°, and melts with 
decomposition at 165°. Its constitution is probably analogous to that 
of Griess’ cyanocarbimidoamidobenzoic acid, as shown in the formula 
NPh : CMe-]!fPh-C(NH)CN‘ + H^O. Ethyl allophanate is formed 
when urethane (7 parts) and carbonyl chloride (1 part) are dissolved 
in benzene and heated at 75°. N. H, M. 

Preparation of Aromatic Amides. By M. Fileti {Oazzettay 16, 
281—284).—The method, proposed by Letts, for the preparation of 
the nitriles by heating the carboxylic acids with potassium thio¬ 
cyanate, has been shown to yield the amides, if ammonium thio¬ 
cyanate be substituted for the potassium s^lt. The former change is 
attributed by Kekule to the greater dehydrating action of the 
potassium salt, an interpretation confirmed by the observation of 
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Muller that in the above method benzamide is formed if the process 
18 conducted quickly, bub phenyl nitrile if slowly. In the course of 
the preparation of cumonitrilo, a small quantity of ouminamide is 
obtainea from the crude product of the reaction, if the aqueous 
solution, pi’oviously rendered alkaline by ammonia, is agitated with 
benzene. This amide crystallises in glittering laminas melting at 
153*5", insoluble in cold, sparingly soluble in hot water, soluble in 
alcohol. It is not decomposed by boiling with hydrochloric acid or 
potash of moderate concentration. With mercuric oxide, it yields a 
derivative, (CflH 4 PrCONH) 2 Hg + this crystallises in needles 

melting at 190‘', insoluble in water, soluble in alcohol. 

V. H. V. 

Action of Alkyl Iodides on Dibenzylthiocarbamide. By C. 

RkimArus 19, 2348—2349).—Will has shown (Abstr., 1882, 

723) that alkyl iodides react with diphenyl- and dibenzyl-thiocarb- 
amide, with formation of hydriodides of bases in which the alkyl- 
group is directly combined with sulphur. The author has found that 
the isomeric dibenzylthiocarbamide behaves analogously. 

Bt‘nzijUmidobenzylcarbaminethiomefliyl^ SMe*C(NlIC 7 H 7 ) ! NC 7 H 7 , is 
formed when methyl iodide and dibenzylthiocarbamide are heated for 
2—3 hours at 100®. The product is dissolved in water, treated with 
sodium carbonate, and extracted with ether. The sulphate of the base 
crystallises in lustrous needles readily soluble in water and alcohol; 
it melts at 145®. The hydrochloride iovms large rhombic plates melting 
at 125°; the hydriodide crystallises in splendid octahedra melting at 
99®, readily soluble in hot water. 

Bmzyliuiidobnizylcarhavtinethioeihyly SEt*C(NHC 7 H 7 ) !NC 7 H 7 , crys¬ 
tallises in wide prisms, apparently monoclinic, which melt at 93°; it 
dissolves readily in alcohol, sj)aringly in water. The sulphate forms 
large rhombic plates readily soluble in water and alcohol; i\iGplatino- 
chloride crystallises in needles. 

Corresponding compounds were also prepared from propyl iodide 
and amyl iodide. N. H. M. 

Phenylseleniocarblmide and Diphenylseleniocarbamide. By 

H. Stolte {Ber,f 19, 2350—2352).— Bhenylseleriiocarldmide, CSe'NPh, 
is prepared by passing hydrogen seleniile into aqueous soda, evapo¬ 
rating, and adding isocyanophenyl chloride diluted with ether to 
prevent the reaction becoming too violent. After a day, the product 
is filtered, the ether evaporated, and the residue steam-distilled 
and dried in a vacuum over sulphuric acid. It is a yellowish-red oil, 
insoluble in water, readily soluble in alcohol and ether, and has only 
a slight odour. When the ethereal solution of the substance is 
treated with ammonia, it is converted into monophenylseleniocarb- 
amide (Abstr., 1886, 781). 

JJtphenylseleniocarhamide, CSe(NHPh) 8 , is prepared from phenyl- 
seleniocarbimide by treating its ethereal solution with aniline. The 
product is washed with ether, and crystallised from alcohol. It melts 
at 186® with decomposition. N. H. M. 
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Substituted Nitrogen Chlorides. By G. Bender (Bar., 19, 

KTT 

2272—2274).—When the compound C 6 H 4 <C_q_!>CO (this voL, p. 

38) is treated with bleaching powder and hydrochloric acid the 
compound C7H3N02Cla separates in colourless needles. When the 
latter is brought into contact with quinol, an odour of quinone. is 
given off, and on cooling crystals of quinhydrone separate. The 
compound is decomposed by alcohol, alkalis, aniline, &c., into the 

compound CoHaCl^^^^-CO (Zoc. cit). 

Acetanilide, when treated with bleaching powder in presence of 
acetic acid, yields the compound NPhChCOMo. The latter has the 
properties of the compound described above. It melts at 91° ; when 
heated to 172°, it becomes yellow, effervesces violently and is converted 
into its isomeride, parachloracetanilide, melting at 172°. The same 
change takes place when the substance is treated with cold hydro¬ 
chloric acid or when warmed with absolute alcohol; if more than 
2 grams be employed, a violent explosion takes place. The compound 
reacts with paranitraniline, yielding acetanilide and orthochloropara- 
nitraniline. 


CH *00 

The compounds ^CH prepared from succinimide : it 

crystallises from benzene in large colourless crystals melting at 148°. 

Benzamide yielded the compound COPh'NHCl. This crystallises 
from water in long prisms melting at 116°. N. H. M. 


Condensation of Nitrobenzaldebyde with Hydrocarbons. 

By-O. Tschacher (Ber., 19, 2463—2464).—Bacyer has shown that 
fatty aldehydes, in the presence of concentrated sulphuric acid, form 
condensation products with aromatic hydrocarbons, whilst aromatic 
aldehydes do not. The author finds that the introduction of a nitro- 
group into the phenyl-ring gives to aromatic aldehydes the power of 
forming such condensation products. 

With benzene, metanitrobenzaldehyde yields metanitrotriplienyU 
methane^ forming crystals melting at 90°. With toluene, 
phenylditolylmethane is formed. L. T, T. 


Compound of Pyruvic Acid with Hippuric Acid. By A. 

Hoffmann (Ber., 19, 2554—2557).—6 grams of pyruvic acid were 
digested with 11 grams of sodium hippurate and 25 grams of acetic 
anhydride on a water-bath. In a short time, a vigorous reaction 
takes place and the temperature of the mixture rises to 108°. The 
product is dissolved in alcohol, the solution diluted with water, 
evaporated, and the brownish crystals recrystallised from petroleum. 
Analyses of the compound point to the formula CUH 9 NO 4 ; the sub¬ 
stance is therefore formed by the union of its two constituents (equal 
mols.) with elimination of the elements of water (2 mols.). It forms 
colourless, flat needles melting at 157°; it is very readily soluble in 
alcohol, ether, and acetic iwjid; insoluble in water. It yields salts 
corresponding with a bibasic acid, OwHuNOa. The harium salf^ 
CijHgNOftBr + 2 HiO, was prepared; when treated with acid, it 
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yields the anhydride, C 12 H 9 NO 4 , the acid not being capable of existing 
in the free state. When the anhydride is heated with hydrochloric 
acid at 140®, benzoic acid is formed. N. H. 

Phenyliodohydracrylic Acid. By B. Erlenmeter and J. 
Rosenhek (Ber,y 19, 2464—2465 ).—PheyiyUodohydracrylic {(t^iodo- 
^^phenylhydroxypropionic) acid^ OH’CHPh*CHI*COOH, was obtained 
by the action of iodine chloride on cinnamic acid. A chloriodophenyl- 
propionic acid is probably first formed, which is then converted into 
the hydroxy-acid by -the action of water. The acid forms large 
crystals which melt with decomposition at 187—139°, and are soluble 
in benzene. When treated with hydrochloric acid, this acid yields a 
compound CieHi 6 ClI 04 , which the author believes to have the formula 

CHPh : CH-C(OH)<g>C(OH)-CHI-CHClPh. ^ ^ ^ 

Creosolcarbcxylic Acid. By H. Wende (Rcr., 19, 2324—2327). 
— Crposolrarhoxylic acid, OH*C6H8Me(OMe)'COOH [= 4 : 1 : 3 : 5], 
is prepared by gradually adding 4 grams of sodium to 50 grams of 
creosol through which a current of dry carbonic anhydride is being 
passed. Tlie reaction takes place slowly with evolution of hydrogen 
and slight development of heat, and is assisted by gently warming; 
much heat is then developed, and the reaction becomes rather violent. 
The product, when cold, is treated wdth dilute hydrochloric acid, 
extracted with ether, and the ethereal solution extracted with sodium 
carbonate solution. It crystallises in needles melting at IHO—1H2°, 
dissolves sparingly in water, readily in alcohol, ether, and chloroform, 
and is almost insoluble in benzene and light petroleum. It sublimes 
unchanged when carefully heated, and acquires a deep blue colour 
when treated with ferric chloride. The animornnm, saH crystalli8t\s in 
globular groups of needles ; the pofasmim salt forms small, readily 
st)Iuble needles; the harinm salt is sparingly soluble ; the copper salt 
is a yellow powder; it is very electric when dry. The methyl salt 
forms small, rhombic crystals, a : 5 : c = 0*5285 : 1 : 0*7334; it melts 
at 92°, and gives a bluish-green coloration with ferric chloride. The 
ethyl salt crystallises in small needles or prisms melting at 77°. 

N. H. M. 

Derivatives of Opianic Acid. By C. Liebermann {Ber,, 19, 
2276 — 2287; compare Abstr., 1886, 550). — AmidohemipinphenyU 

c:n -NPh 

hydrazide (azopianphenylhydrazide), | I > is prepared 

^C6H(OMe)2-CO 

by the action of pbenylhydrazine on azopianic acid. It separates 
from its solution in benzene in small, honey-coloured, tetragonal 
crystals, having a glassy lustre, a : c = 1 : 0*5947. It melts at 222°, 
and dissolves in strong sulphuric acid and in fuming hydrochloric 
acid. 

Amido-opianphenylhydrazide, ]SrH 2 *CeH(OMe) 8 <is ob¬ 
tained by reducing the nitro-componnd (loc. cit») with tin and fuming 
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hydrochloric acid, care being taken to prevent the reaction from 
becoming too violent from the heat developed. On adding water to 
its alcoholic solution, it crystallises in slender needles molting at 137 
—143“. 

Normethylnitro-opianphenylhydrazide, 


is foiTaed when nitro-opianpheiiylhjdrazide is boiled with alcoholic 
potash, and the potassium salt thus obtained treated with hydro¬ 
chloric acid. It crystallises in yellow, glittering; rhombic plates melt¬ 
ing at 191®. The potasdim salt is a carmine-red powder. 

Ojpianoadme anhydride Qiemipinimtde), CioH 9 ir 04 , is prepared by boil¬ 
ing opianio acid (1 mol.) dissolved in nine times its weight of 80 per 
cent, alcohol with hydroxylamine hydrochloride (IJ mol.) for two 
to three hours^ It crystallises from alcohol in long, very slender 
needles melting at 228—230®. An aqueous or alcoholic solution con¬ 
taining only a trace of the substance has a fine blue fluorescence. It 
sublimes unchanged, and can be heated with strong sulphuric acid 
without decomposition. Cold aqueous alkali dissolves it, forming a 
yellow solution which soon becomes colourless. When heated with 
alkali, it yields hemiplnic acid and ammonia. The compound was also 
prepared by heating ammonium hemipinate. The potassium salf^ 
CioHhONK, is a white compound almost insoluble in cold absolute 
alcohol. The silver salt was also prepared. 

Hemipinethylimide^ C 1 OH 0 O 4 I NEt, is obtained by heating potassium 
hemipinimide with ethyl iodide at 160®* It crystallises from boiling 
water in colourless needles resembling hemipiniraide; the solution 
shows the same fluorescence. It dissolves very readily in alcohol, 
acetone, and benzene, and melts at 96—98°. 

The formation of hemipinimide is interesting on account of its 
complete analogy with observations lately made in the phihalic acid 
series. The author assigns to the compounds phthalimido and hemi¬ 


pinimide the respective constitutional formulce CO<[ 


- 0 - 

C0H4 


>0 :nh 


and : NH. 

Anilido-opiauic acid, Ci 6 Hi 6 N' 04 , is obtained by boiling a solution of 
equal weights of opianic acid and aniline, dissolved in glacial acetic 
acid, for 10 minutes. On cooling, the whole solidifies to a white mass, 
which is washed with water, dissolved in benzene, and precipitated 
with ether. It melts at 186—187®. It dissolves only in strong alkali 
solution. Anilidonitropianic acid^ Ci6Hi4N206, is prepared from nitr- 
opianic acid in a manner similar to the above compound. It crystal¬ 
lises in needles melting at 183—184®. When ti*eated with alkali, it 
yields a sparingly soluble potassium salt, 

Nitrohernipinic acid, N 03 *C 6 H( 0 Me) 2 (C 00 H) 2 , is very readily pre¬ 
pared by boiling nitropianic acid with fuming nitric acid (4 parts) for 
one hour. It melts at 166® (not 155®), but has all the other properties 
ascribed to it by Prinz (Abstr.; 1882,402). When heated above its 
melting point, it gives up water and yields a yellowish compound, 
probably the anhydride. 
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Opianic anhydride^ [CH 0 *CeHs( 0 Me) 2 ’C 0 ] 20 , is formed when 
opianic acid is heated at 160° in a current of dry air. It crystallises 
well from acetone and melts at 234°. It is identical with the com¬ 
pound described by Wegscheider (Abstr., 1883, 996) as triopiamidc, 
09 oH 280 u* When boiled with alkali, it is gradually transformed into 
opianic acid. Strong nitric acid converts it into nitropianic acid. 

N. H. M. 

Opianic Acid Derivatives. By C. Ltebermakn and S. Kleemaxn 
(Ber., 19, 2287—2299 ).—Acetylvpiamc acid^ 


^CeHaCOMe) 


>CH-OAc, 


is prepared by heating opianic acid and dry sodium acetate with 
acetic anhydride. The excess of acetic anhydride is then removed by 
contact with cold water for 24 hours, and the remaining compound 
crystallised from boiling water. It melts at 120—121°. It is inso¬ 
luble in cold aqueous alkali, and when boiled with it, is decomposed 
into opianic and acetic acids. 

Acetylnitropianic acid, prepared 

in a manner similar to acetylopianic acid. It is a yellow substance 
insoluble in cold sodium carbonate solution. 

Proplonylopianic acid, CisHi^Oe, crystallises in needles melting at 

111 °. 

Anhydracetamidoliemipinic acid, CioHhAcNOo, and the propionyh 
compound, CioHg(C 8 H 40 )N 06 , melt at 164° and 139° respectively; 
they are very unstable. 

Meconine-acetic acid, >CH*CH./C00H, is obtained by 

heating opianic acid (3 parts), malonic acid (1|^ part), glacial acetic 
acid (2 parts), and sodium acetate ( 1 ^ part) for five hours at 
100 ° ; the colourless, crystalline product is crystallised from water. 
It forms lustrous needles melting at 167°; it has an acid reaction and 
dissolves in ammonia. The silver, calcium, &c., salts were prepaied. 
The ethyl salt crystallises in plates soluble in alcohol, ether, and hot 
water; it melts at 82*5°. The reactions of the acid are analogous to 
those of phthalylacetic acid. When boiled with baryta, and the excess 
of baryta afterwards removed by means of carbonic anhydride, barium 
opiavylacetate^ is obtained ; it forms lustrous prisms. The free acid 
is not capable of existence. When the silver salt is treated with 
methyl iodide, it yields, not methyl opianylacetate, but methyl 
meconine-acetate; the latter crystallises in lustrous plates melting at 
124°. 

Normeconine^acetic acid, <^0 g ^qjj^>CH*CH 2 *COOH, is pre¬ 
pared by heating meconine-acetic acid with hydriodic acid and phos¬ 
phorus ; the product is diluted with water and filtered. It crystal¬ 
lises from water in long plates melting at 228°. The calcium and 
barium salts form white crystalline precipitates. When the acid is 

* The formula and analj eU given in the original do not ngree. 
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heated with ferric chloride, it acqfLires a characteristic blue colour, 
which changes to green in presence of an excess of ferric chloride. 
The etkyl salt separates from its solntion in boiling water as an oil, 
which then solidifies and melts at 131®. Its solution is fluorescent 
and reduces silver solution, but to a smaller extent than the free acid. 
It has an acid reaction and precipitates from baryta solution a yellow 
barium salt of the ether. This acid property and the power of 
reducing silver solutions is due to the presence of pyrocatechol- 
hydroxyl. 

Ortlionitromeconine-acetic acid, 

[NO,: CH-CH,-COOH=l: 2], 

is obtained by dissolving meconine-aoetic acid in fuming nitric acid 
and afterwards precipitating with water. It forms colourless crystals 
melting at 176®. The calcium salt forms yellow needles* The ethyl 
salt crystallises in lustrous needles, readily soluble in alcohol and 
benzene; it melts at 129®. Nitromeconine-acetic acid dissolves in 
sulphuric acid, forming a yellow solution ; this, when warmed, acquires 
a chen'y-red colour, characteristic of compounds containing a nitro- 
gronp in the ortho-position to a long side-chain (Baeycr, Abstr., 1882, 
620). When the nitro-compound is reduced with tin and hydro- 
chloric acid, dimethoxyhydrocarhostyriUlactone, 

<clH(OMe)!>gg:g5 >. 

is formed. This crystallises from water in colourless needles, melt¬ 
ing with evolution of carbonic anhydride at 256®. It is readily 
soluble in alcohol and glacial acetic acid, insoluble in ether and 
benzene. It dissolves in baryta; when the solution is boiled and 
treated with carbonic anhydride and evaporated down, lustrous 
needles of barium diraethoxyhydrocarbostyrilcarboxylate are ob¬ 
tained. 

Dim ethoxy dihydrocliloroquinoUve lactone, C 12 H 10 NCIO 4 , is prepared 
by heating the lactone just described with phosphorus peutachlorido 
and some phosphorus oxychloride for two hours at 165—170®; the 
product is poured into iced water, and the precipitate crystallised from 
alcohol, from which it separates in needles; these melt at 218® with 
evolution of carbonic anhydride. The barium salt, obtained by boiling 
the lactone with baryta, and the silver salt wore prepared. 

Dihydroxydihydroquwoline lactone, C 10 H 7 NO 4 , is obtained by heating 
the above chloro-derivative dissolved in glacial acetic acid for one 
hour at 120® with hydriodic acid. It melts at 220® with decomposition 

N. H. M. 

Azo-opianic Acid. By H. Gt^Onb (J5er., 19, 2299—•2305).— 
Azo-opianic acid, prepared from nitropianic acid, melts at 200® with 
d'Oeomposition (not 184® as given by Priuz, Abstr., 1882, 404). The 
potassium salt is a white crystalline powder. The ethyl salt crystal¬ 
lises in needles melting at 98®; the methyl salt melts at 127®. The 
author confirms the statement of Prinz {he. dt.) that azopianio add 
when boiled with baryta in excess, yields bariom amidohemipinate 
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The yield is almost quantitative. Sodivm amidohemipinate crystallises 
from alcohol with 3 mols. H 30 , in long, almost white needles; it is 
very readily soluble in water. The copper salt (with 7 mols. HaO) 
crystallises in stellate gi'oups of slender, green needles. The aqueous 
solution of the free acid has a fine green fluorescence which disappears 
when alkalis or acids (except acetic acid) are added. It reduces a 
cold animoniacal silver solution, and Fchling's solution when warmed. 

AnJiydrodiazohemipinic acid^ COOH‘CeH(OMe) 2 <^ ^’O >, is ob- 

tained when a cooled solution of sodium amido-hemipinate is treated 
with sodium nitrate and hydrochloric acid. It is a bright yellow, micro¬ 
crystalline powder which becomes superficially red when exposed to 
light, and explodes at 140—150° or when struck. It dissolves readily 
in alkalis and acids ; when boiled with water, it gives off nitrogen and 
yields a hydroxy-acid, which gives an intense blue-violet colour with 
ferric chloride. The hydrochloride, COOH-C«H(OMe) 2 (COOH)-N,Cl 
H-H 20 , crystallises in long, colourles.s needles; in presence of water, 
it decomposes into hj'^drochloric acid and free anhydroazohemipinic 
acid. When the diazohomipiiiic acid is boiled with alcohol under 
slight pressure, it is converted, with evolution of nitrogen, into hemi- 
pinic acid. 

Nitrohemipinic acid was prepared by Liebermann’s method (this 
vol., p. 46). The salt crystallises in deep yellow prisms, 

readily soluble in water and alcohol, the silver salt is also yellow. 

CO 

Nitrohemipinic anhydride, N0/C6H(0Me)2<:^QQ>0, is prepared 

by heating the acid at 160—165° for two hours; it crystallises from 
benzene in bright yellow fjrisras melting at 145°. When iiitrohemi- 
]unic acid is reduced with ferrous sulphate and soda, amidohemipinic 
acid is formed identical with the acid obtained by boiling azo-opianic 
acid with baryta. 

The results of the experiments above described confirm the view 
brought forward by Liebermann (Joe cii.) that Priuz’s so-called azo- 
opianic acid is not an azo-derivative of opianic acid but an internal 
anhydride of orthamidohemipinic acid. 

When nitrohemipinic acid is reduced with tin and hydrochloric 
acid, the covipound COOH.C 6 H 2 (OMe) 2 *NH 2 ,HCl is formed. 

N. H. M. 

Derivatives of Normethylnitropianic Acid. By K. Elbel 
{Ber., 19, 2306—2312).—Normethylnitropianic acid 

C0H-C6H(C00H)(0H)(0Me)-N02, 

is best prepared by heating finely powdered nitropianic acid with 
fuming hydrochloric acid (10 parts) for 15 hours at 100°, with a reflux 
condenser, hydrogen chloride being passed in all the time. The 
product is evaporated down, when the normethyl-compound sepa¬ 
rates ; the yield is 80 per cent, of the theoretical. 

Normethylorthanhy dr amidohemipinic acid (normethylazo-opianic 

acid), OMe-C,H(OH)(COOH)<§° > [OMe: OH: COOH: CO: NH 
= 4 : 3 : 2 : 1 : 6], is obtained by treating a boiling saturated aqueous 
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solution of normetliylnitropianic aoid wifcli tin and hydrochloric acid* 
It is dissolved in alcohol and precipitated with water. It crystallises 
in colourless, lustrous needles which melt at 174—176® with decom* 
position; it is readily soluble in alcohol, sparingly in benzene, and 
insoluble in ether. When boiled with baryta, crystals of barium 
normethylamidohemipinate are formed. The dtace/j/Z-derivative, 

OMe*C 6 H(OAc)(COOH)<j^^J>, is obtained by boiling normethyl- 

anhydramidohemipinic acid with sodium acetate and acetic anhydride 
(10 parts) for one hour. It melts at 205”, dissolves readily in ben* 
zene; the alcoholic solution has a fine blue fluorescence. It is very 
unstable and changes when kept into the monacetyl compound, 

OMe-CeH(OAc)(COOH)<^2>, melting at 198°. 

Normethyiw'tropianie acid phenylhydrazine cryetallises in red 
needles \yhich melt at 178—179® with decomposition. When boiled 
with gl^iai acetic ^id, it parts with the elements of water and yields 

norm^ihylnitropiazide^ NO 2 *C 6 H(OMe)(OH)<[ 0 g?^^J^^. The 

latter crystallises in lustrous, lemon-coloured, rhombic plates melting 
at) 191”. It dissolves unchanged in dilute potash solution. The 
/potassium salt is very readily soluble in water, almost insoluble in 
' absolute alcohol. Normethylamido-ojnajzide is obtained by boiling the 
nitro-compound suspended in ammonia with ferrous sulphate. It 
crystallises from alcohol in short, almost colourless prisms. 

Normethyi mtropianoximic acidy 

N 02 *CeH( 0 Me)( 0 H)(C 00 H)-CH :N0H [= 6 : 4 : 3 : 2 : 1], 

is formed by mixing a boiling solution of normethylnitropianic acid 
in water (40 parts) with an aqueous solution of hydroxylamine hydro¬ 
chloride and sodium acetate. It crystallises from alcolml in lustrous 
yellow netniles which bccom(3 brown when warmed, and molt at 252”. 
It has a slight reducing action on Fehling’s solution. It dissolves in 
alkali with a deep-red colour, and the solution gives off‘ ammonia 
when boiled, with formation of rw)'7>iethylnitrohemipuiic acidy 
N 02 -CeH( 0 Me)( 0 H)(C 00 H>, [= 6 : 4 : 3 : 2 *: 1]. The latter crys- 
iallises from alcohol in almost white, silky needles, readily soluble in 
water and alcohol; it melts at 220®. The hydrogen potassium salt 
forms bright yellow prisms. The same acid is formed when nor- 
methylhemipinic acid is nitrated with dilute nitric acid. 

Normethyhdtrohemipinimide, N’ 02 ’C 6 H( 0 Me) 

obtained by boiling an alcoholic solution of normethylnitropianic acid 
with hydroxylamine hydrochloride, or better by boiling normethyi- 
nitropianoximic acid with glacial acetic acid. It crystallises in bright 
yellow needles which melt at 252® with decomposition. 

N. H. M. 

Homo-orthophthalimide. By S. Gabriel (Per., 19 , 2363—2367; 
compare Abstr., 1886, 812, and tliis vol., p. 01),—When a solution 
of homo-orthophthalimide (2 gmms) and potash (1 gram) in methyl 
alcohol (16 c.c.) is digested with methyl iodide (4 grams) at 100 °, 
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dtmdhylhomo-orihophthalimide^ C 9 H 5 Me 2 N 02 . is formed. The latter 
crystallises from water in flat needles melting at 119—120®; it is 
readily soluble in the usual solvents and in alkali. When heated 
with potash and methyl iodide at 100 ®, it yields the trimethyU 
derivative, C 9 H 4 Me 3 N 02 ; this crystallises in long needles melting at 
102—103® ; it is readily soluble. Alkali does not dissolve it. 

CH *00 

Homo-orthophthalmetJiyUmide, formed by 

evaporating a mixture of homo-orthophthalic acid and methylamine, 
and distilling the residue. It forms long, colourless needles, which 
melt at 123® and boil at 314—318®. It is readily soluble in the usual 
solvents and dissolves in alkalis. When heated with methyl iodide 
and potash, it yields trimethylhomophthalimide melting at 102—103®. 
In the, latter compound, therefore, one of the methyl-groups is 
attached to nitrogen. Trimethylhomophthalimide is hardly attacked 
by fuming hydrochloric acid at 100 °, and so cannot contain methoxyl; 
when heated with the fuming acid at 230—240®, the anhydride of a 
CO 

bibasic acid, C 7 H 4 Me 4 <^QQ]> 0 , is obtained. This crystallises in flat 

crystals melting al 82*5—83®; the silrer snlt^ CuHiGOiAg^, was pre¬ 
pared. The anhydride is also formed when dimethylhomophthalide 
(from homophthalide, potash, and methyl iodide) is lieated at 
230® with fuming hydi'ochloric acid; ammonia is formed in the 
reaction. 

Tri- and di-methylhonioplithalimide and the anhydride (m. p. 
82*5—83®) have probably the constitution expressed in the formulae— 

C IT ^CMe/CO. p „ .CMe/GO. . p .. .CMe^-CO. 

N. H. M. 


Action of Amines on Phthalylacetic Acid. By E. Mkrtens 
(Ber., 19 , 2307—2373). — Pure ]>hthalylacetic acid is stirred with 
^vater and treated with a 33 per cent, solution of ethylamine until it 
is dissolved; it is then filtered and saturated with hydrogen chloride, 
being kept cold the whole time. A white crystalline substance 
gradually separates with slight evolution of carbonic anhydride. 
Analyses show the compound to have the formula C 2 dJ 240 flN 2 . It 
melts at 129®, dissolves readily in warm alcohol, ether, and chloro¬ 
form, more sparingly in benzene; boiling water decomposes it. 

^ C H 

Methijlenephthalethtmidine,CO<^^^^'^C ! CHa, is formed when the 

compound CaaHtiOjNa is heated above its melting point; carbonic 
anhydride and water are evolved. It has a carrot-like odour, distils 
with steam, and is readily soluble in alcohol, ether, and chloroform, 
Ac. It strongly resembles Gabriel’s methylenephthalomethimidine 
(Abstr., 1885, 1228). 

JPhthalethimidylacetic acid, I CH’COOH, is obtained 

by keeping a solution of the compound C 23 H 24 N 2 O 6 in sulphuric acid 
(10 parts) for 24 hours, and then pouring it into water. The white 
crystalline precipitate is crystallieed from dilute alcohol, from which it 
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separates in yellow needles melting at 180° with effervescence. It is 
readily soluble in hot water, alcohol, and ether, less soluble in 
benzene. The silver salt forms a flaky crystalline precipitate; the 
barium salt crystallises in yellow lustrous needles. Propylamine and 
phthaly lace tic acid yield the compound C2ftH:jH06N2. It forms large 
well-formed prismatic crystals which melt with effervescence at 103°. 
It behaves similarly to the ethylamine compound. 

Acetophenone-orthocarhoscanilide^ COMe'CJTi’CO'NHPh, is obtained 
by warming plVthalylacetic acid with aniline. After the evolution 
of carbonic anhydride has ceased, the whole is left for 24 hours, 
when the substance separates in white crystals. It crystallises 
from benz 9 ne in large, well-formed cubes which melt at 189— 
192°, and, dissolve readily in warm alcohol, ether, or chloroform. 
When htjated at 204® and afterwards at it is converted wn’th 
evolutioi4 of aniline and water into mdhylcnephthalplienimidiney 

latter crystallises in yellowish prisms 

readily soluble in alcohol, ether, and chloroform; it melts at 100°. 
When acctopheiionccarboxanilide is kept dissolved in strong sul- 
sulphuric acid for 24 hours, it is converted into a compound^ CisHnNO, 
isomeric with the compound just described. It is sparingly soluble in 
alcohol and ether, readily in benzene, chloroform, and light petroleum; 
it melts at 266°. N. H. M. 

Bromoterephthalic Acid. By M. Fileti (Gazzetta, 16, 284— 
287).—Fischli (Abstr., 1879, 639) states that the moiiobromotere- 
phthalic acid obtained by the oxidation of bromotoluic acid retains 
J mol. H 2 O, even after drying at 120°. As the same acid obtained 
from bromocymene was found to be anhydrous, the author has 
repeated Fischli’s experiments. The analytical results obtained for 
the proportion of carbon and bromine show that this acid is also 
anhydrous. It melts at 296°, and at the same time sublimes. Its 
silver salt is precipitated as a white, gelatinous mass, somewhat 
soluble in water. The methyl salt^ C 6 H.,Br(COOMe) 3 , obtained from 
the said chloride (Fischli), as also from the acid itself (Fileti), crystal¬ 
lises in acicular prisms, melting at 52°; it presents a well-marked 
chromatic polarisation. V. H. V. 

Cumidic Acids. By E. Schnapauff (JSer., 19, 2508-—2511).—The 
author prepared at-cumidic acid, 

CeHsMe^COOOH)* [Me ; Me : COOH : COOH = 1 : 3 : 4 : 6], 

by a modification of Wurtz’s process, by the action of ethyl chloro- 
carbonate and sodium amalgam on dibromometaxylene. This acid 
forms glittering prisms melting much above 320°, and subliming with 
only slight decomposition. It is easily soluble in boiling alcohol, very 
sparingly in boiling water. Its barium salt crystallises with mol. 
HjO, and is very soluble in water: the methyl salt forms long needles 
or plates and melts at 7*6°. 

Cumidic acid, obtained as described by Jannasch (this Journal, 
1871, 240) by the oxidation of durene, was converted into the methyl, 
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salt, and this by crystallisation from alcohol was separated into two 
parts, the one melting at 76° the other crystallising in needles and 
melting at 114°. The former was the met)»yl salt of the a-acid just 
described. The ether melting at 114° yielded fi-cumidic acid 
[Me ; Me : COOH : COOH = 1 : 4 : 2 : 6 ] on hydrolysis. This acid 
is easily soluble in boiling alcohol, very sparingly in boiling water; it 
crystallises in hexngonal prisms, and sublimes at high temperatures 
without previous fusion. Its barium salt crysfallises with 2-^ mols. 
HaO; its methyl salt melts at 114° and boils at about 297° (coir.). 
When the barium salt is distilled with excess of lime, paraxylene is 
formed, so that the above formula may be regarded as established. 

Jannasch’s acid is, therefore, a mixture of two isomeric cumidic 
acids. L. T. T. 

Reaction of Stilbene. By G. Erkera {Oa^zcttas 16, 325). — Kade 
(Abstr., 1880, 46) states that stilboue in alcoholic solution gives a red 
coloration when heated with a solution of ferric chloride. It is here 
shown that this change is in reality due to the presence of water in 
the alcohol, which causes a partial decomposition of the ferric 
chloride into hydrochloric acid and some stable form of ferric 
hydroxide. Stilbene is not even necessary for the reaction ; if absolute 
alcohol is used no colour-change ensues. V. H. V. 

^-Naphthaquinone. By T. Zincke (Ber., 19, 2493—2502).—In 
the ho])e of elucidating the constitution of the two compounds, 
0 ,^ 3 lIift]S 40 (} and C 34 U 22 N 4 O 0 (Abstr., 1882, /3b, and 1883, 210), ob¬ 
tained by the action of nitrous acid on /^-naphthaquinone-anilide and 
-toluide respectively, the author has undertaken similar investigations 
with phenanthraquinone. In the present communication, the author 
details some preliminary experimiuits as to the action of alkalis on 
halogen-derivatives of /:i-naphthaquiiione, which were made to deter¬ 
mine whether /i-naphthatjuinonc-derivatives undergo changes similar 
to the conversion, by the action of alkalis, of phenanthniquinoiie into 
diphenyleneglycollic acid. 

Brcyuiu-ft-naphthaquinone^ [0 : O : Br = 1 : 2 : 3], obtained by the 
action of bromine in acetic solution on /j-naphthaqninone, and crystal¬ 
lising in red prisms melting at 177—178°, dissolves readily in cold 
dilute alkalis. From these solutions, acids precipitate hydroxybromo- 
/1-naphthaquinone, described by Merz and Baltzer. Aniline and am¬ 
monia also act on bronH)-/I-naphthaquinone, forming compounds 
analogous to naphtha<:|uiiioueauilide. IHhromo • ft • naphthaqtiiuuue^ 
[O : O : Br : Br = 1 : 2 : 3 : 4], could not be obtained directly from 
naphthaquinone, but was formed by the action of excess of bromine 
on an acetic solution of tho monobromo-derivative. It is best ob¬ 
tained, however, by the action of bromine on a-aiuido-^-naphthol. It 
crystallises in red, rhombic scales or tables, sparingly soluble in 
alcohol and ether, and melts at 172—174°. With ammonia and 
aniliue, it yields the same compounds as the monobromo-derivative. 
It dissolves in cold dilute alkalis, and from these solutions acids 
precipitate a substance, crystallising in small white needles; this has 
not been further investigated. 
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Chl(yr(hfi-naphthaquiiione^ [0 : 0 ! Cl «= 1 : 2 ; 3 ]h is formed when 
oblorine is passed through a solution of / 8 -naphtliaquinoiie in ten 
times its weight of glacial acetic acid, until a precipitate begins to be 
formed. It crystallises in red needles, soluble in alcohol, glacial 
acetic acid, and benzene, and melts at 172*’. It gives an additive 
product with hydrochloric acid which forms white crystals. ^ It 
dissolves in dilute alkalis, and this solution when acidified yields 
hydroxychloro-a-naphthaquinone. The unstable ^-hydroxy-cornpound 
undoubtedly first formed passes into the more stable ^-derivative. 
When chloj’o-/l-naphthuquinone is reduced with sulphurous acid in 
acetic solution, chloro-^-naphthaquinol^ CcHsCl( 011 ) 2 , i« formed, 
and crystallises in long, colourless needles melting at IIG—117*^. 
The anilide and imide of chloro-/?-naph<hafpiinone both crystallise 
in dark-coloured scales liaving a metallic lustre, the former substance 
melting at 253°, the latter at 260°. 

Dichloro^P^naphthaquinove^ [0 : O : Cl : Cl = 1 : 2 : 3 : 4], may bo 
obtained directly from the quin one, but is best prepared by the action 
of chlorine on a-amido“/J-naphthol. It crystallises in red scales, 
needles, or tables, easily soluble in chloroform and boiling benzene, 
sparingly in alcohol, melts at 184°, and sublimes without decom¬ 
position. With ammonia or aniline, it forms the imide or anilide 
respectively. When reduced with sulphurous acid in acetic solution, 
it yields dichk)ro-/i-naphthaquinone, crystallising in white needles 
which melt at 125°. li dissolves in cold dilute alkali, and this 
solution when heated becomes cloudy, and deposits a greyish-white 
precipitate. If the cold alkaline solution be treated with excess of 
acid, an acid of the formula CioHfiCl .O 3 is liberated. This acid crys¬ 
tallises with 1 mol. H 2 O in small wdiito needles, melts at 98—100°, 
and is easily soluble in alcohol, sjmriugly so in water. Its methyl 
salt forms colourless scales or hexagonal plates melting at 137—138^. 
The action of the alkali on the dichloroquinone appears to take place 
according to the equation C 10 H 4 CI 2 O 2 -f HoO = CioHeCkOa. The 
author considers the action to be similar to the action of alkalis on 
phenanthraquinone, and the most probable constitution of the acid to 

be CCJ^qq^^C(OH)*COOH. Tlie acid forms an acetyhderivative^ 

melting at 75—76°. Boiling baryta-water or alkalis cause a separa* 
lion of carbonic anhydride. When a solution of the acid in glacial 
acetic acid is treated with concentrated sulphuric acid at 120 '", hydrogen 
chloride is evolved, and a yellow crystalline compound melting at 
224-226° is produced. The acid is decomposed on heating its 
aqueous solution, a yellow compound of intense odour and volatile in 
steam being amongst the products of reaction. 

The experiments on the bromo-derivatives were carried out in 
conjunction with W^eltner, those 011 the chloro-derivatives with 
C. Frohlich. 

Benzene- and Toluene-azonaphthols and their Isomeric 
Hydrazine-derivatives. By T, Zincke and i\ Ratuoen (j5e/\, 19, 
2482 2493). When the two position-isomerides, benzeneazo-^- 

naphthol and /3-napl thaquinonehydrazide (see Zinckc and Bindewald, 
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Abstr., 1885, 391), are reduced by means of stannons chloride, the 
former yields flt-amido-/3-naphthol, the latter )3«amido-<x«naphthol. 
When a-aniido-/3-naphthol is oxidised, ^-naphthaquinone is formed, 
but the authors find that )3-amido-a-uaphthol yields under similar 
conditions - dinaphthaquinone (/i - dinapbthadiquinono). Both 
quinones yield with bromine dibromo-Z^-naphihaqainone. 

When heated with nitric acid, l)enzeneazo-/3-naphthol yields dinitro- 
/3.naphthol, CxoH5(OH)(NO*>, [NO, : OH : NO, = 1:2:4], whilst 
ZS-naphthaquinonehydrazide yields dinitro-a-naphthol [OH : NO,: NO, 
= 1:2: 4j. The /l-derivative melts at 194", the a- at 138°. When 
the above isomeric bydrazide and azo-compound are i-educed in alkaline 
solution, they are both decomposed into aniline and amido-naphthol. 

The author disputes the correctness of Ueriaro^s assertion (Abstr., 
18B6, ,246) that two isomeric benzeneazonaphthols can be obtained 
from ^-naphthol. 

The authors have also investigated the con*esponding toluene-deriva¬ 
tives. Paratoluen€azo-a.-naphth(d^ OH^CioHe’N/CTH; [OH : N, = 1 :4], 
was prepared like the similar benzene-compound. It crystallises in 
dark-red flakes having a metallic lustre, and melts with decomposition 
at 208°. It is easily soluble in acetone, aniline, and alkalis, sparingly so 
in alcohol and acetic acid. No bromo-derivative could be obtained. 
Nitric acid yields dinitro-a-naphthol (b. p. 139°). The hydrochloride 
and hydrohromide form bluish-green scales, which are slowly decom- 
yiosed by water, rapidly by alcohol. It also forms metallic derivatives. 
The ethoxide crystallises in red needles, which appear yellow by 
transmitted light, and melt at 126—127°; the viethoxide melts at 
103—104° ; the aevtyI-derivative crystallises in yellow needles melting 
at 101—102°. Orthotolueneajso-a-naphthol, [OH : N, = 1 : 4], forms 
red needles melting at 144—146°, soluble in alcohol, benzene, and 
acetic acid. It forma dinitro-a-naphthoi with nitric acid, and yields 
salts resembling those of the pai*a-compound. The ethoxide crys¬ 
tallises in red scales melting at 94°, the viethoxide in reddish- 
brown needles melting at 93°. Para- and ortho-tolylhydrazides of 
«-naphthaqainoiio are identical with the cori^csponding uzo-com- 
pounds. 

Paratolucne-p-naphttiol, CioHcO’NsH^CtHt, or CioH 6 (OH)*N 2 *C 7 H 7 
[O ; N, :: 2 : 1], forms red crystals with green fluorescence, is soluble 
in alcohol, benzene, and ae(»tone, and melts at 134—135°. It forms 
very unstable salts with acids. The dihrenno-derivative forms intensely 
red needles melting at 190°. Nitric acid converts the azo-compound 
into dinitro-/3-naphthol (m. p. 194°). Orthofolnencazo-^-uaphthol^ 
[O : N, = 2 : 1], crystallises in small red needles or scales which melt 
at 131°. With nitric acid, it yields a dinitro-/8-naphthol melting at 
167°. The tolylhjrdrazides of /^-naphthaquinone are, like the similar 
phenylhydrazide, isomeric and not identical with the azo-compounds. 
Th^ resemble them, however, very closely, the chief diffei'ence being 
their greater solubility in alkalis. fi-Naphthcajuinone-paratolylhydr- 
azide^ CioHeO'NaH^CTHj [O : N* = 1: 2], crystallises in small, red, 
glistening needles which melt at 145°, The dihromo-derivative, 
CnHi2Br,0, forais red, sparingly soluble needles melting at 236°. 
fi^Naphthaquinone-orthotolylhydrazide crystallises in red scales wdth a 
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golden-yellow fluorescence. It is easily soluble in the usual solvents 
and melts at 156®. Its dibromo^derivative melts at 264®. Besides 
these hydrazides, the product of the action of the tolylhydmzine on 
the ^-naphthaquinone always contained considerable quantities of di- 
naphthyldiquinol. L. T, T. 

New Diamidodinaphthyl. By P. Julius (Z?er., 19, 2549—2552). 
—aa-Dinaphthyl is best prepared by distilling /i-dinaphthol with zinc- 
dust (10—16 parts) : the distillate is re-distilled in a vacuum and 
recrystallised from glacial acetic acid. 

Mononitrodinaphthyl, CioHT'CioHg’NOa, is obtained by adding nitric 
acid, of sp. gr. 1*3 (20 grams), to a solution of dinaphthyl (10 grams) 
in 150 c.c. of glacial acetic acid. It crystallises in lustrous, orange- 
coloured plates melting at 188®. It dissolves easily in hot benzene 
and glacial acetic acid, less readily in alcohol and ether. 

Dinitrodinaphthyl^ N’Oi'CioHe’OjoHe'NtX is prepared by treating a 
solution of 10 grams of dinaphthyl in 150 c.c. of glacial acetic acid 
with 80 grams of nitric acid, and then heating at GO®. It crystallises 
in bright yellow, voluminous needles which melt at 280®, it dissolves 
very sparingly in benzene, xylene, and glacial acetic acid, and is 
practically insoluble in other solvents. 

JHamidodinapIdhyl hydrochloride^ NH 2 *Ci()H 6 *Ci()H 6 *NH 2 , 2 HCl, is 
prepared by treating 10 grams of the dinitro-compound, suspended in 
200 c.c. of glacial acetic acid, with hydrochloric acid, and 60 grams of 
zinc-dust. It is readily soluble in water, sparingly in strong hydro¬ 
chloric acid; when exposed to the air, it quickly becomes green. The 
free base could not be isolated. The diacetyUderivative crystallises 
in almost colourless needles which melt above 300®; it is insoluble. 
When the hydrochloride is treated with ferric chloride, dark-brown, 
lustrous needles of diimidodinaphthyl hydrochloride^ C 2 oHi 6 N.,Cl 8 , are 
obtained; this is reconverted by reducing agents into the diaraido- 
compound. N. H. M. 

Tetrahydroxyanthraquinones. By E. Noah (Z?er., 19, 2337— 
2340).—When metahydroxy benzoic and gallic acids (equal mols.) 
are heated with sulphuric acid (10 parts) for 20 hours at 170°, two 
tetrahydroxyanthraquinones^ Ci 4 H 4 ( 0 H) 402 , are formed, together with 
hexahydroxjanthraquinone. The product is extracted with alcohol, 
the solution evaporated to dryness, and the residue extracted with 
benzene. The solution contains now only one tetrahydroxyanthra- 
quinone. This crystallises in long, slender, red, lustrous needles, 
which do not melt at 350®, and sublime with difficulty, becoming 
partly carbonised. It is readily soluble in alcohol, acetone, and 
glacial acetic acid, sparingly in benzene, xylene, &c. The solutions 
in sulphuric acid and in caustic alkali are violet and emerald coloured 
respectively. The tetracetyUderivative crystallises in yellow micro¬ 
scopic needles, which melt with decomposition at 207—209°. The 
second tetrahydroxyanthraquinone is extracted by means of dilute 
alcohol from the residue nndissolved by benzene. It crystallises in 
small, red needles which do not melt at 380°; it sublimes in small, 
yellow needles, but is mostly decomposed. It dissolves readily in 
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alcohol, glacial acetic acid, and acetone, sparingly in ether and water. 
The solution in sulphuric acid is brownish-yellow; that in caustic 
alkali emerald-coloured. The tetracetyl-compotmd crystallises in lemon- 
coloured prisms, which are very readily soluble in glacial acetic acid, 
alcohol, and chloroform; it melts at 189°. N. H. M. 

Methylanthragallols. By E. L. Cahn (7?er., 19, 2333—2336; 
compare Abstr., 1886, 656).— l-Methylanthragalloly 

C.IIaMe<gg>C.H(OH)3, 

is prepared by heating orthotoluic acid (3 parts) with gallic acid 
(2 parts) for 12 to 15 hours up to 130—135°. It crystallises from 
alcohol in gold-coloured flakes consisting of microscopic needles. It 
sublimes in long, oi*ange-coloured needles, and melts at 297—298® 
with decomposition. It is readily soluble in hot alcohol and glacial 
acetic acid, sparingly in benzene; it also dissolves in hot w'ater, yield¬ 
ing a red solution. The triacetyl-derivative crystallises in sulphur- 
coloured microscopic plates melting at 208—210°, readily soluble in 
chloroform, acelone, hot alcohol, &c. When methylanthragallol is 
distilled with zinc-dust, a hydrocarbon, crystallising in white plates 
and melting at 197°, is formed. When oxidised, it is converted into 
a quinone melting at 278—279°. 

1- Metkylanthragallot is prepared in a manner similar to the above 
comj)ound from paratoluylic acid. It melts at 275®, and sublimes in 
orange-coloured needles. It resembles its isomeride. The triacetyU 
derivative crystallises in well-formed, lustrous, golden prisms melting 
at 203—208® with decomposition. 

2- Methyl- and 4-me^//yZ-aw]f/im^a/ZoZ are iormcd simultaneously from 
metatoluylic and gallic acids. The separation of the isomerides is 
difficult, and is best performed by converting the mixed product into 
the acetyl-derivative and reciystalUsing repeatedly from glacial acetic 
acid. The one methylanthragallol has a slight golden lustre, and 
melts at 312—313°; the other crystallises in small, well-formed 
prisms melting at 235—240®. The acetyl-derivatives melt at 188—190® 
and at 217—218® respectively. 

The four methylanthragallols closely resemble one another and 
anthragallol. They are readily soluble in alcohol, and dissolve in 
strong and in dilute alkalis, yielding green and violet solutions respec¬ 
tively, The solution in hot ammonia has a fine blue colour, in sul¬ 
phuric acid it is red; the latter changes to green on addition of a 
trace of nitric acid. The absorption-spectm of the red solutions of 
anthragallol and of the methylanthragallols in sulphuric acid are 
almost the same. N. H. M. 

Acid from Santonin : Isophotosantonio Acid. By S. Canniz¬ 
zaro and Q-. Fabris (JBer., 19, 2260—2266).— IsopJwtosatdonic acid^ 
CiftH320o, is obtained by exposing 1 kilo, of santonin dissolved in 52 
litres of acetic acid to the action of light for several months; one-ninth 
of the aoetio acid is then boiled off under diminished pressure, and the 
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residue filtered from the pbotosautonic acid which separates oh oool« 
iug, A further quantity of photosautonic acid is precipitated by 
adding water. The solutiou is then nearly free from photosantouio 
acid and still contains almost the whole of the isomeride. It is treated 
with sodium carbonate (which dissolves the photosantonic acid alone) 
aud extracted with ether. It separates from its alcoholic solution iu 
thick, triclinic crystals, rather soluble in ether, and sparingly in water. 
When heated at 100®, it is converted into the lactone, C 16 H 30 O 4 . It is 
dextrorotatory, [a]D = -f-124® 17'. Photosantonic acid has nearly 
the same specific rotatory power, but is lesvorotatory. Isophotosan- 
tonic acid dissolves in alkalis and in warm solutions of alkaline 
carbonates; the solutions are orange-red. The barium salty 
(Ci 5 H 2 i 06 ) 2 Ba + HaO, is an amorphous powder, readily soluble in 
alcohol and in water. The monacetyUcompound crystallises from 
alcohol in transparent needles which melt at 183° ; it ii| dextrorotatory, 
[«]d = +58° 16'. The diacetyUcompound is very sparingly soluble; 
it melts at 163—166®. It is very unstable, and when often recrys¬ 
tallised changes to the monacetyl-derivative. 

The results above described point to the following constitutional 
formulas for the lactones of isophotosantonic and photosantonic acids 
respectively:— 

CH; CH-CH-CHMe-C(OH), 

CH : 0H*iH-CHMe-iH-0H<^5!>CO and 

CH: CH-CH'CHMo-OOOH 

I I CH 

CH : CH-CH-CHMe-CHj-CH<5f^>CO. 

N. H. M. 

Cinchol. By 0. Hessis (Anvalen, 234, 375—379).—A further 
comparison of the properties of cinchol and Liebermann^s oxyquino- 
terpene or cholestole (Abstr., 1885, 1075) confirms the author’s pre¬ 
viously expressed opinion (Abstr., 1885, 1076) that these two 
substances are identical. They both melt at 115®, and are identical 
in crystalline form. The acetates melt at 124°, and also exhibit 
identical crystalline forms. W. C. W. 

Alkaloids. By O. be Coninck (Compt, rend.y 103, 640—641.)— 
Piperidine methiodide gives no colour reaction with potassium hydr¬ 
oxide (Abstr., 1886, 897), and this difference furnishes a means of 
distinguishing between a pyridic base and its hexhydride. 

Cicutine methiodide also gives no colour reaction,' but the solution 
acquires an amber tint. The reaction is always obtained with colli¬ 
dines, and therefore will most probably be given by oonyrine, the 
collidine of which cicutine is the hexhydride. 

No similar colour reaction is obtained with the methiodides of 
aniline, orthotoluidirife, or metaxylidine. When methiodides uf pyridic 
bases are mixed with a fragment of solid potassium hydroxide 
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and sufficient water to form a paste, and then heated, a peculiar odour 
is developed owinjjf to the formation of pyridic dihydrides. 

No similar reaction is given by methiodides of pyridic hexhydrides, 
nor by the methiodides of aniline and its homologues. C. H. B. 

Extraction of PyrroUnc from Animal Oil. By G. L. Ciamician 
and M. Dennstedt {Gazzetta, 16,336).—Pyrroliiie may be extracted as 
the potassium-derivative by using caustic potash instead of the metal 
as heretofore practised. The reaction is probably C 4 H 4 NH + KOH = 
C 4 H 4 NK + H 2 O; the excess of potash serving as a dehydrating 
agent. The fraction of the oil, freed previously from nitriles, which 
passes over at 125—140°, is heated in an oil-bath with an excess of 
fused potash, using a reflux apparatus. At the conclusion of the 
reaction, the liquid separates into three layers, the heaviest of which 
is the excess of potash, the next the potassium compound, and the 
lightest the unaltered hydrocarbons. On cooling, the potassium com¬ 
pound solidifies, and is washed with anhydrous ether. The substance 
thus obtained, distilled in a current of steam, yields pyrroline of boil- 
ing point 130—138°; with chloroform, it yields chloropyridine 
(Abstr., 1881,820). V. H. V. 

Pyridine Bases. By A. Ladenburg (Compt rend., 103, 692— 
695; see also Abstr., 1^84 and 1885).— a-Methylpyridine (picoline), 
CeNHT, is obtained in the form of hydriodido by heating pyridine 
methiodide at 300"*. The base boils at 128—129°, and is miscible with 
alcohol and water; sp. gr. at 0° = 0*9656. It forms a characteristic 
mercuriochloride, CeNHTjHCbHgCh, by means of which it can be 
isolated in a state of purity; this compound is very soluble in hot 
water, but only slightly soluble in cold water. fi-Methylpyridine is 
l)est prepared by Zanoni’s method of heating glycerol and acetamide 
with phosphoric anhydride. It boils at 142° ; sp. gr. at 0° = 0*9771. 
The platinochloride crystallises with 1 moJ. HaO and melts at 214°; 
the aurochloride is anhydi'ous and melts at 183°; the mercuriochloride 
is also anhydrous, melts at 143°, and forms slender needles which can 
be crystallised from water. ^-Methylpyridine is formed only in small 
quantity by the action of heat on pyridine methiodide; it boils at 
144—145°; sp. gr. at 0° = 0*9708. The platinochloride is anhydi’ous, 
melts at 226°, and is only slightly soluble in water. ax-DimethyU 
pyriddne is isolated from the fraction of animal oil boiling at 138— 
145° by means of the mercuriochloride, C 7 NH 9 ,HCl,HgCl 2 , which can 
be crystallised from water, and melts at 183°. When decomposed, it 
yields lutidine boiling at 142—143°; sp, gr. at 0 ° = 0*9424. The 
aurochloride forms yellow needles which melt at 124°; the platino¬ 
chloride crystallises in large monoclinic crystals isomorphous with 
/3-picoline platinochloride, although the former is anhydrous, whilst 
the latter contains 1 mol. H^O. The picrate is only slightly soluble iu 
water and melts at 159°. When the base is oxidised, it yields a bibasic 
acid, CaNH 3 (COOH)», crystallising in beautiful needles which melt at 
226°, e'lni at the same time decompose into pyridine and carbonic 
anhydride. m-^-Dimeihylpyridine exijits in large quantity in Dippel s 
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oil, and can be isolated from the fraction which boils at lt55—160® by 
acidifying with hydrochloric acid and adding mercuric chloride. The 
precipitated mercuriochloride, 2 (C 7 lfH 9 ,HCl, 2 HgCl 8 ) + H 2 O, is re¬ 
peatedly recrystallised, and forms beautiful needles which melt at 
129°. When decomposed, it yields the base; this boils at 157®, and is 
only slightly soluble in cold water, still less soluble in hot water. 
The platinochloride is somewhat soluble, crystallises readily, and 
melts at 219—220®. The aurochloride, C 7 H 9 N,HAuCl 4 , is less soluble 
and does not crystallise so well. The picrate melts at 180®. This 
lutidine is identical with the lutidine prepared synthetically by 
Hantzsch. When oxidised, it yields lutidinic acid, which crystallises 
in plates which melt at 235®. 

a-Ethylpyridine is the principal product of the action of a high 
temperature on pyridine ethiodide; it boils at 150°, is miscible with 
alcohol, but is only slightly soluble in water. The platinochloride is 
somewhat soluble in water, and melts at 168—170° ; the aurochloride 
melts at 120° and crystallises readily from hot water; the picrate 
melts at 110®. When the base is oxidised, it yields picolinic acid only. 
f^^Ethylpyridine is also formed in smaller quantity by the action of heat 
on pyridine ethiodide, and is separated from its isomeride by taking 
advantage of the comparative insolubility of its salts, especially the 
platinochloride or ferrocyanide. The base boils at 165°; sp. gr. at 
0° = 0*9522. The platinochloride melts at 208°, the picrate at 163®, 
the aurochloride at 138°. The ferrocyanide is precipitated even from 
very dilute solutions. When the base is oxidised, it yields isonico- 
tinic acid. a-r^-Piethylpyridine is also obtained in small quantity by 
the action of heat on pyridine ethiodide; it boils at 187—188®, has a 
disagreeable odour, and is only slightly soluble in water. When care¬ 
fully oxidised, it yields lutidinic acid which melts at 235®. 

a-hopropylpyridine, obtained by heating pyridine with propyl or 
isopropyl iodide at 300°, boils at 158—159°, is slightly soluble in 
water, and has a very disagreeable odour; sp. gr. at 0® = 0*9342. 
The platinochloride, (C 8 HuN) 2 ,H 3 PtCle, is somewhat soluble and 
melts at 168®; the aurochloride crystallises from dilute solutions in 
yellow plates which molt at 91® and are only slightly soluble in water; 
the picrate forms yellow needles which melt at 116®. When the base 
is oxidised by potassium permanganate, it yields picolinic acid. 
propylpyridine is obtained in smaller quantity by the same reaction, 
and is separated by means of the platinochloride, which is only slightly 
soluble in water, and melts at 203°. The base boils at 177—178®; 
sp. gr. at 0® = 0*9439. When oxidised, it yields isonicotinic acid. 

C. H. B. 

Quinoline. By A. Claus and F. Collischonn (J?er., 19, 2602— 
2508).—The authors describe a number of halogen additive products 
of the propio-haloid compounds of quinoline. Quinoline propio- 
broraide is easily formed when its constituents are heated alone, or 
better, with alcohol, at 90—100°. It is easily soluble in alcohol and 
water, and crystallises from water in colourless plates containing 
2 mole. H 2 O, and melting at 66®; from absolute alcohol, it separates 
in anhydrous crystals melting at 148®. It is easily soluble in chloro¬ 
form, and from this solution crystollises with 1 mol. GRCh in qua4ratio 
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prisms which erradually lose chloroform and become opaque, soften at 
65®, and melt with evolution of chloroform at 128—129®. Quinoline 
propiodide foims yellow anhydrous crystals melting at 145°, and 
becoming rapidly discoloured in the light. This also crystallises with 
1 mol. CHGI 3 in quadratic prisms which begin to evolve chloroform at 
()2®. Quinoline propiochloride cannot be easily prepared directly 
from its constituents, but is best obtained by acting on the corre¬ 
sponding bromide with silver chloride. It is very soluble in water, 
and crystallises in colourless piusms or plates containing 1 mol. HjO 
and melting at 95®. The hygroscopic anhydrous salt melts at 135°; it 
also crystallises with 1 mol. CHCI 3 in quadratic prisms melting at 79°. 

The additive products were obtained by treating a chloroform solu¬ 
tion of the propiohaloid salt with the halogen. 

Quinoline propiohromide dihroniide^ CsNH^'PrBra, forms glistening, 
rod, triclinic crystals melting at 93®. The di-iodide forms brown 
metallic needles melting at 60®. The dichloride forms yellow scales 
melting at 60®. The tetriodide, C 9 H 7 N*PrBrl 4 , yields small, almost 
black needles having a green fluorescence and melting at 49®. 

Qumoline propiodide dibromide forms oi*ange triclinic crystals melt¬ 
ing at 77°. The duiodide forms thin, bronze-coloured scales melting 
at 62®. The dichloride forms yellow needles melting at 87°. The 
tetrahromide^ C 9 NH 7 *PrIBr 4 , is a very unstable orange-red powder 
which evolves bromine at the ordinary temperature, and gave no con¬ 
stant melting point (48—58®). The tetriodlde forms iodine-coloured 
plates melting at 50°. The tetrachloride crystallises in needles which 
show the high melting point 144—145®. It is also formed when 
quinoline propiochloride is treated with iodine trichloride, and may 
therefore really be quinoline propiochloride iodide trichloride. When 
boiled with water, it is gradually decomposed into quinoline propio¬ 
chloride. Similar mignition of the halogen-atoms may also very 
likely take place in others of the mixed haloid compounds. 

Qumoline propiochloride dibronnde forms orange crystals melting at 
84—85°. The di-iodide melts at 61—62®. The dichloride is very 
unstable and could not be obtained in a pure state. A tetriodide 
is easily formed, but could not be obtained in a pure state. 

All these additive compounds decompose when heated at 150—200®, 
propyl haloid salts, quinoline haloid salts, and halogenised and 
alkylated quinolines being amongst the products of decomposition. 
These decompositions are being studied. All the above temperatures 
are uncorrected. L. T. T. 


Isoquinoline and its Derivatives. By S. Gabkiel (Per., 19, 
2354—2363; compare Abstr., 1886, 812).— DichlorisoquinoUne^ 


CeH4< 


ch:cci 

cci:n¬ 




is prepared by beating homo-orthopbthalimide (8 grams) with phos¬ 
phorus oxychloride (24 grams) for three hours at 150—170°. The 
product is poured into alcohol (5 vols.), the mass of ciystals so 
obtained treated with soda until alkaline, filtered, and recrystallised 
from alcohol. It is readily soluble in hot alcohol, cold chloroform, 
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ether, and benzene; it boils at 305—307“, The alkaline mother- 
liquor obtained in the preparation of this compound, when treated 

OJBE *00 

with hydrochloric acid, yielded the chloro-derivative • jq* 

or ; this ciystallises from boiling alcohol in long 

needles melting at 195—197° with evolution of gas. It is rather 
solnble in hot alcohol, sparingly in hot benzene and in chloroform; 
it dissolves in alcohol, but not in ammonia. The methyUcompound, 
CsHsMeClNO, is obtained by dissolving half a gram of the substance 
in methyl alcohol (10 c.c.), adding methyl iodide (2 grams), and heat* 
ing at 100°. It forms slender, white crystals, readily soluble in 
alcohol, ether, benzene, &c., insoluble in alkali. It melts at 66—67°, 
and has an odour of fruit. 

CH * CCl 

Ohlorisoquinoline^ ’ N obtained by reducing the 

dichloro-compound with phosphorus and hydriodic acid at 150— 
170°, or with tin and hydrochloric acid. It melts at 47—48°, and 
boils at 280—281° under 753 mm. pressure, and is readily soluble. 

CCl * CPh — 

MethoxyphenylcJdorisoqmnolme, formed 

when phenyldichlorisoquinoline (1 gram) and sodium methoxide are 
heated for three hours at 100°. It crystallises from alcohol in needles 
melting at 76°, readily soluble in ether, benzene, Ac. It dissolves 
also in strong hydrochloric acid, but is precipitated by water. When 
heated with fuming hydrochloric acid at 100°, it is converted, with 
erolution of methyl chloride, into the compound CiftHioClNO, probably 

CCl' CPh * 

cldorisohensal phthalimidine, It crystallises from 

alcohol in slender, lustrous needles, melting at 211—212°, moderately 
soluble in ether and cold alcohol, readily in glacial acetic acid, ben¬ 
zene, Ac. The formation of this compound is analogous to that of 
isobenzalphthalimidine from phenylethoxyisoquinoline (Abstr., 1886, 
631). 

CH CCl— 

BthoxyMorisoquinoline, is prepared by heating 

dichloroisoquinoline with alcoholic soda at 100°, It forms readily 
soluble needles melting at 37—37*5°. 

The w^ethooDy-derivative, CioH»NOCl, is prepared in a similar manner. 
It melts at 73—74°, and is isomeric with the methyl-compound 
obtained from chloroxyquinolino. When heated at 150° in a current 
of dry hydrogen chloride, it is converted into oxychlorisoquinoline, 

This crystallises from dilute alcohol in slender 


needles melting at 218—220®; it dissolves rather readily in ether, 
easily in alcohol and chloroform; it is also readily soluble in dilate 

CH * PCI 

aqueous soda. The methyUderivative, ^»H*<!cO’NMe^’ ®>7'***Wi8es 

iu long, broad needles which melt at 111—112°; it is readily soluble. 
Oxychlorisoqninoline is formed in small quantities in the preparation 
of ethozychlorisoquinoliue. 
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Isoquinoline is conveniently prepared by heating dlchlorisoqninoline 
(3 grains), and hydriodio acid, sp. gr. 1*96 (18 c.c.) for five hours at 
230®. The product is treated with alkali, and steam distilled; the 
distillate being treated with hydrochloric acid and again steam dis¬ 
tilled to remove the unchanged chloro-base. Isoqiiinoline melts at 
20—22®, and boils at 236—236*5®. The eUiiodide crystallises in gold- 
coloured plates melting at 147—148®, readily soluble in water and in 
warm alcohol. N. H. M. 

Synthesis of Hydroxyquinolinecarboxylic Acid. By E. Lipp- 
MANN and P, Pleissnee (Jier., 19 , 2467—2471).—Unlike ordinary 
phenol-derivatives, the potassium compound of orthohydroxy quinoline 
is not acted on by carbonic anhydride even at 300®. When, however, 
nascent carbonic anhydride (obtained by the action of potash on 
carbon tetrachloride) is employed, action takes place. Orthoiiydroxy- 
quinoline, carbon tetrachloride, and caustic potash are mixed in alco¬ 
holic solution in the proportions necessary for the equation C9NII7O 
-h CCI 4 + 6 KHO = 4KC1 + C 9 NH 5 ( 0 K)-C 00 K -h 4EoO, and the 
wdmle boiled for 12 hours. The product contains hydro.vyquinoline- 
cdrhoxylic acid^ OH*C 9 NH 5 *COOH, which when purified crystallises 
in yellow prisms melting at 280®. This acid agrees in its salts and in 
all its properties, save melting point and oxidation products, with the 
a-hydroxycirichonic acid (rn.p. 254—256®) obtained by Weidel and 
Cobenzl from sulphocinchonic acid (Abstr., 1881, 742). The acid is 
sparingly soluble in the ordinary solvents. It dissolves in dilute 
hydrochloric acid to form a hydrochloride^ which is precipitated on the 
addition of concentrated hydrochloric acid in the form of glistening 
needles. The platiru)chloride forms unstable, bright yellow needles. 
The acid forms a normal barium salt, the pale yellow solution of 
which, on the addition of baryta-water, yields white needles of the 
basic barium salt CjoNHsBaOa -f- H 2 O ; these only part with their wattir 
of crystallisation at 140—150®. The silver salt is precipitated in the 
form of pale lemon-yellow flocks, which soon change to microscopic 
needles. The aqueous solution of the acid gives a green coloration 
with ferric chloride, but none with ferrous sulphate. When subjected 
to dry distillation, the acid yields orthohydroxyquinolinc. 

When oxidised by potassium permanganate in alkaline solution, the 
acid yields a pyridinedicarboxylic add^ C 7 NH 5 O 4 , forming bright 
3 ’^ellow crystals melting at 234—235®. With ferrous sulphate, it gives 
a blood-red coloration, and forms a silver salt which is gelatinous when 
first precipitated, but soon becomes crystalline. This acid is probably 
identical with Bottinger’s pyridinedicarboxylic acid, and isomeric with 
Weidel’s isocinchomeronic acid. 

Weidel and Cobenzl’s «-hydroxycinchonic acid, when similarly 
oxidised, yields a-pyridinetricarboxjlio acid. The authors are further 
investigating this subject. L. T. T. 

Peculiar Formation of 3-Diquinoline. By 0. Fischer and 
H. VAN Loo (i?er., 19 , 2471—^2476).—This is a continuation of the 
authors* previous work (Abstr., 1 ^, 1372). When 3 -diquinoline is 
heated with ethyl iodide in oloaed tubes at 90—100®, fi-diquinoline 
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ethiodide^ Ciglf 2 HiaEtI, is formed in long, ruby-red crystals. It is yery 
unstable, and is decomposed by water and by boiling alcohol. No 
diethiodide could be obtained. When bromine is allowed to act on 
)8-diquinolme in chloroform solution, a tetrabromo-additive product^ 
Ci 8 N 2 Hi 2 Br 4 , is produced. This crystallises in pale yellow needles 
melting at 192^^, and is decomposed at once by sulphurous acid, 
diquinoline sulphate being formed. ^-BiquinoUnedisulphonic cbcid, 
Ci 8 N 8 Hio(S 03 H) 2 , is produced when /S-diquinoline is heated with a 
large excess of fuming sulphuric acid. It is very soluble in water, 
and is precipitated from this solution by a mixture of alcohol and 
ether in yellowish flocks. Its potassium salt crystallises from 50 per 
cent, alcohol in glistening white prisms containing 3 mols. H^O. The 
anaquinoHnecarboxylic acid described in the former paper {he, cit,), 
as obtaii^d by the oxidation of the basts by chromic acid in acetic 
solution/ is undoubtedly identical with that lately obtained by Skraup 
and B/unner (in. p. 247®). The melting point previously given by 
the al 2 ^thors was obtained from a sample crystallised from benzene; 
wh^ crystallised from water, it melts at 248—249®. The author con¬ 
siders this acid to be metaquinolinecarboxylic acid, and that the 
name anaqninolinecarboxylic acid sliould be transferred to the acid 
melting at 357*^, and hitherto designated metaquinolinecarboxylic acid. 

If chromic acid is dissolved in sulphuric acid in place of acetic 
acid, the oxidation takes place in quite a different way. Under these 
circumstances pyridylquinolinecarhoxylie acid^ CgNHe’CfiNHa’COOH, 
is formed. This crystallises in glistening needles, wliich melt with 
decomposition at 271—273®. It is sparingly soluble in water, easily 
in alcohol, and forms salts both with acids and bases. The silver salt, 
when heated, yields a, pyridylquwoHne, CuNaHjo, which crystallises in 
white needles melting at 104®, and gives a reddish-yellow crystalline 
platinochloride, L. T. T. 

Piperidine Bases. By A. Laokncurg (Oompt. rend., 103, 747— 
749).—The bases are obtained by treating boiling alcoholic solutions 
of the corresponding pyridine bases with a large excess of sodium. 

Piperidine obtained in this way is identical with the base prepared 
from piperine. a-Methijlpiperidine or a-pipecoline boils at 118—119®, 
has the same odour as piperidine, and dissolves readily in water; 
sp. gr. at 0® = 0-860. The hydrochloride is very soluble, but not 
deliquescent, and melts at 189®. The hydrobromide is less soluble, 
and forms confused needles which melt at 182®; the platinochloride is 
very soluble. With carbon bisulphide, the base yields a thiooarbamate, 
CS 2 , 2 C 6 H, 3 N, which crystallises readily, melts at 118®, and is analogous 
to that formed from piperidine. fi'-Methylpiperidine or ^'^pipecoline 
boils at 125®, and dissolves readily in water; sp. gr. at 0® = 0*8684. 
The hydriodide crystallises in beautiful, non-deliquescent needles^ 
which melt at 131°. It combines with cadmium iodide, forming the 
compound Cdlgj^CeHisNHI, a white precipitate soluble in warm wat^r, 
fronx which it‘crystallises in white tables melting at 145®. The 
platinochloiude is somewhat soluble, and forms orange prisms melting 
at 192®; the aurochloride is very soluble, and melts at 131®; the picrate 
melts at 136®. aa-Dimethylpiperidine or aa dupetidine boils at 128—* 
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IBO*, and is very soluble in water and alcohol; sp. gr. at 0 ® = 0*8492. 
The hydrochloride and hydrobromide crystallise in noii-deliquesoent 
needles; the platinochloride forms large orange crystals which melt 
at 212°. a^-Dimethypvpmdine boils at 141°, has an odour of piperi¬ 
dine, and dissolves readily in water, though not in all proportions; 
sp. gr. at 0° = 0*8615. The hydrochloride crystallises in beautiful 
needles which melt at 235°; the hydrobromide is even more soluble; 
the platinochloride is not very soluble, and crystallises in nodules; 
the aurochloride is an oil. a-Ethylpiperidinc boils at 143°, and dis¬ 
solves slightly in water, but separates from the solution on heating, 
and has an odour resembling that of piperidine and conicine ; sp. gr. 
at 0° = 0*8674. The hydrochloride forms non-deliqnescent crystals ; 
the platinochloride crystallises in large tables which melt at 178°. 
The ipethyl-derivative boils at 149—152°; sp. gr. at 0 ° = 0*8495. 
r^-Why1 piperidine boils at 157°, has a disagreeable odour, is only 
slightly soluble in cold water, and still less soluble in warm water; 
sp. gr. at 0 ° = 0*8795, The hydrochloride is deliquescent; the platino¬ 
chloride forms yellow tables which melt at 170—173° ; the auro¬ 
chloride crystallises from warm water in lamellce which melt at 105°. 
x-Isopropylpiperidine boils at 160—162°, and is slightly soluble in 
water, but separates from the solution when gently heated; sp. gr. at 
0° = 0*8676. Its odour and its properties generally resemble those of its 
isomeride, conicine, but it is much less poisonous. The platinochloride 
is much less soluble in water, and is not soluble in alcohol or ether; it 
molts at 193° ; the hydrochloride melts at 240°, the hydrobromide at 
230°, the hydriodide at 24All these derivatives crystallise readily. 
The iodide combines with cadmium iodide, forming a slightly soluble 
double salt, which crystallises readily and melts at 132°. The pierage 
and aurochloride crystallise readily, and are only slightly soluble. 
With carlxin bisulphide, the base yields a crystalline compound, 
CS(OHHiBN)SH,CHHnN, which melts at 105°, dissolves readily in 
alcohol, but is only slightly soluble in water. The methyl-derivative 
of a-isopropylpiperidine boils at 166°; sp.gr. at 0 ° = 0 8593. Its 
hydrochloride is extremely soluble in water; the aurochloride forms 
shining lamellte,and is also very soluble in water; the platinochloride 
is somewhat soluble, and melts at 100°; the picrate crystallises readily, 
and melts at 14i)°. r^-Isopropylpiperidiue boils at 168—171°, dissolves 
slightly in water, and has a very disagreeable odour. The hydro¬ 
chloride crystallises, but is not stable in moist air; the platinochloride 
is crystalline, and is only slightly soluble in water, but dissolves in 
alcohol and ether, and rnelts at 172°; the aurochloride is also crystal¬ 
line, and only slightly soluble. C. H. B. 

Method of Preparing Extracts of Pepsin. By W. Podwyssozki 
(JPJluger'a Archiv, 39, 62 — 74).— If the gastric mucous membrane of 
carnivora and herbivora be placed in glycerol almost immediately 
after death, verv little pepsin is extracted. 

Ebstein and Griit/mer state that glycerol dissolves pepsin only, but 
the author finds that a certain amount of pepsin precursor, or as he 
terms it “ propepsin/* is dissolved also. 

Mucous membrane exhausted with glycerol still yields an important 
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amount of pepsin when treated with hydrochloric acid or hydrochloric 
acid and glycerol. It appears, therefore, that gastric mucous mem¬ 
brane contains two .propepsins, one soluble in glycerol, the other 
iuBoluble. 

If the mucous membrane is kept in a warm place for 24 hours 
before it is extracted, a much larger yield of pepsin is obtained, 
provided no putrefaction has set in. 

Hydrogen and carbonic anhydride have no influence on the forma¬ 
tion of pepsin, but oxygen, on the other hand, appears to favour its 
development; more pepsin is formed when the mucous membrane is 
allowed to remain in contact with oxygon than when it is in contact 
with air. 

Chlorine gas passed through any extract entirely destroys the 
ferment. J* P- L* 

Comparative Estimation of Preparations of Pepsin. By A. 

A. JjivsKi {Bmsk(i7ja Meditnna, 36,583—584).—The powdered pepsins 
were examined by digesting 0*2 gram of the preparation with 10 
grams of white of egg and 100 c.c. of hydrochloric acid (0*25 per 
cent.) for four hours at 40°. The undissolved nlbuniin being then 
determined, the weight of this in grams was:—Ferret acidifie 8*756, 
Marquart 8*577, Lamatch 8*557, Merck 7*213, Boudault neutre (No. 4) 
2*62, Witte 2*195, Boudault acidifie 1*2, Russicum solubilo (of the 
Russian Ph.) 0*721, do. do. recent 0*47, do. do. without the sugar 
contained in the official preparation 0*157. Tlie Russian pepsin is, 
therefore, far more active than any of the German or French pre¬ 
parations tested. The same holds good for the pepsin wines. 

T. M. 


Physiological Chemistry. 


Sugar in the Blood with Reference to Nutrition. By J. 

Sbegen (Pflu<jer*8 Archive 39, 121—131).—^Experiments on dogs have 
shown (Abstr., 1886, 382 and 411) that the percentage of sugar is 
always appioximately twice as great in the blood of the hepatic as in 
the blood of the portal vein during various carbohydrate diets and 
daring long periods of inanition, also that peptone is probably the 
chief constituent from which the liver forms sugar under normal 
conditions. The sugar formed in one day during starvation is far in 
excess of the total glycogen present in the body. 

Further experiments have been made on dogs fed with a diet of 
meat only, of fat with a minimal quantity of meat, and in some 
instances with fat only. 

The general result is the same as in previous experiments, namely, 
that the percentage of sugar in the blood leaving the liver is doume 
that of the blood on entering. The total amount of sugar in the 
blood as well as the difference between the percentages in the blo^ 
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on entering and leaving the liver is greater with a meat diet than any 
other. 

The most striking result is the continued formation of sugar during 
an almost exclusively fat diet. It might be supposed that this is due 
to proteid decomposition, but a determination of the nitrogen excreted 
during the feeding was quite insufficient to account for the increase. 

The amount of blood passing through the liver of dogs of 10 to 
12 kilos, is not less than 200 litres in the 24 hours. The mean difference 
in the percentage of sugar of the blood on entering and leaving the 
liver is 01 per cent., consequently about 200 grams of sugar would 
be formed in 24 hours. During the fat diet, the amount of nitrogen 
excreted daily was on an average 15 grams, corresponding to lOO 
grams of proteid, a quantity quite insufficient to furnish 200 grams 
of sugar, even supposing that none of the carbon of the proteid be 
utilised for the formation of urea. 

The conclusion drawn from these experiments is that the liver has 
the power of forming sugar from fat. This would satisfactorily 
explain the constant formation of sugar during starvation, for Voit 
has shown that an animal during starvation loses 97 per cent, of its 
fat, and only 30 per cent, of its muscular substance. 

The chief results of the author’s experiments may be thus summed 

1st. The blood of the hepatic vein is without exception richer in 
sugar tliau the blood of the portal vein. 

2nd. The new formed sugar does not depend on the sugar and 
carbohydrates ingested with the food, 

3rd. The glj^cogon of the liver is not concerned in the formation of 
sugar. 

4th. Albumin and fat are the materials from which the liver 
forms sugar. J. P. L. 

Power of the Liver to Form Sugar from Pat. By J. Seegen 
(PJiuger's Archiv, 39, 132—142).—It has been previously sliown that 
small pieces of freshly excised liver in the presence ot defibriimted 
blood have the power of converting peptone into sugar (Abstr., 
1886, 382). By a similar series of experiments, the author has proved 
that the liver cells can under the same conditions convert fat into 
sugar, thus confirming the conclusion he arrived at from his experi¬ 
ments on feeding dogs on a diet consisting exclusively of fat (pre¬ 
ceding Abstract). 

For each experiment, SO grams of finely cut liver excised from a 
recently killed dog was mixed with 60 to 80 c.c. of freshly defibri- 
nated blood and placed in a large flask; to this mixture various 
emulsions of vegetable oils were added. The flask and contents were 
maintained for 5 or 6 hours at 35° to 40®, and a constant stream of 
air was drawn through the mixture of blood by means of an aspirator. 

The average increase in the percent age of sugar was found to be 
60 per cent. Control experiments were made in every instance. 

A further series of experiments proved that both constituents of a 
fat, that is both glycerol and the fatty acid, are alike capable of being 
eonverted into sugar by the liver. J. P. L. 

/2 
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Importance of Ammonia for the Formation of Glycogen in 
the Liver of the Rabbit. By F. Rohmann (Pf tiger's Archiv, 39, 
21—63).—Asparagine and glycocine given with a carbohydrate diet 
Increase the amount of glycogen formed in the liver to a marked 
extent; this increase is more pronounced with asparagine than with 
glycocine. On account of its slight solubility, asparagine is probably 
not absorbed unchanged, but undergoes decomposition with formation 
of ammonia. 

Ammonium carbonate given with the same diet increases the 
glycogen in a still more marked manner, but ammonia in the form 
of lactate seems to be inert. 

As sodium carbonate and hydrogen carbonate have no effect, 
ammonium carbonate does not exert its influence by reason of its 
alkalinity. 

As a possible explanation, the author suggests that the ammonia 
and a carbohydrate entering the liver cells together may form a new 
compound which will split into glycogen on the one hand and a nitro- 
genised product on the other, for instance, urea. J. P. L. 

Feeding and Development of Silkworms. By 0. Kkllner 
{Landiv, Versuchs^Stat.^ 1886, 381—392).—This article contains an 
account of experiments which are a continuation of those previously 
detailed (Absbr., 1884, 1202), The research was commenced with the 
view of determining what quantity of food was necessary for the full 
and healthy development of the worm, with the largest subsequent 
supply of silk. Without entering into the details of feeding, all 
of -lyhich are fully given in tables, it will be sufficient to give the final 
lesults. Every increase of growth requires an increase in the food, 
but this increase in food is not commensurate with the growth, 
being very much higher; the weaker the insect is before envelop¬ 
ment, the greater will be the loss during metamorphosis, by respira¬ 
tion, Ac. 

A poorly fed and developed caterpillar produces a lower yield of 
valuable silk than those which are w^ell and largely fed, and will con¬ 
tain more nitrogenous and mineral matter, whilst the well-fed insect 
will be richer in fat and other non-nitrogenous matter. E. W. P. 

Isethionic Acid in the Body^ and Thiosulphuric Acid in the 
Urine. By E, Salkowski (Pflugers ArcJdv, 39, 209—222).—In a 
former paper {Virchow's Archiv, 66, 315), the author stated that 
in the dog the administration of sodium isethionate produced an in¬ 
crease of sulphuric acid in the urine, but that thiosulphuric acid was 
under all circumstances absent. Heffter (PJluger'e Archiv, 38, 476) 
states however, that sulphuric acid is not formed from isethionic acid, 
but that the greater part (78 per cent.) of the latter acid leaves the 
body as thiusulphurjc acid, and a smaller portion (22 per cent.) in 
some undiscovered manner. Heffter himself explains the discrepancy 
by supposing it to be doe to the difference in diet during the investiga¬ 
tion, Heffter using meat, not bread and milk as in Salkowski’s earlier 
e.imTim exits. 

The present research is a reluvestigatlon of the subject: a dog wan 
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fed on a fixed meat diet, and for three days 3 grams of sodium 
isethonate was given per diem. The results are shown in the following 
table:— 


Day. 

Diet. 

Nitrogen- 
in urine. 

Sulphuric acid 
in urine. 

1 

Meat 

12-22 

3-20 

2 

Do. 

12-49 

3-15 

3 

Do. 

12-49 

2-97 

4 

3 gr . of drug added 

12-49 

383 

5 

Do. 

12-23 

4-65 

6 

Do. 

12-25. 

4-99 

7 

Meat 

12-04 

3-40 

8 

Do. 

11-63 

2-89 

9 

Do. 

11-49 

3-16 


This table shows that whereas the nitrogeir output remains con¬ 
stant, the amount of sulphates is increased ; the increase could there¬ 
fore not have been due to increased- metabolism of proteids; it 
is therefore all due to the isethionic acid, and it is found from 
the foregoing numbers, that 30 per cent, of the isethionic acid 
must have become oxidised into sulphuric acid. By comparing 
the intensity of the sulphuretted hydrogen reaction, it was found 
also that the amount of thiosulphuric acid in the urine was slightly 
increased. The amount of this* acid in the urine was estimated ako 
by its reducing action on potassium permanganate; the increase 
during the days w'hen the drug was given, show theoretically that 
13*4 per cent, of the sulphur of the isethionic acid pass out of the 
body in the form of thiosulphuric acid, a figure which- is shown by 
control experiments to be too high, as the urine contains other easily 
oxidisable substances. The question as *0 what becomes of the re¬ 
mainder of the sulphur is not entered into. There seems also to be no 
way of reconciling the present results with those obtained by Heffter. 

The aromatic sulphonic acids pass out unchanged in the urine, no 
thiosulphates being formed; this also is contradictory to the state¬ 
ments cf Heffter. W. D. H. 

Trypsin in Urine. By H. Leo (rfliiger's Archiv, 39, 246— 
264). —Since the publication of the author’s paper (Abstr., 1886, 
381) in which he showed that trypsin did not exist in the urine, 
Gehrig (Pfluger^g Archiv^ 38, 35) states he has found trypsin in the 
urine; pieces of fibrin stained with magdala-red, soaked in urine, and 
transferred to 1 per cent, soda solution undergo digestion in a few 
hours; this cannot be due to putrefaction as it is so rapid ; it is how¬ 
ever prevented by the admixture of thymol with the digesting 
mixture; this is explained by saying that thymol hinders pancreatic 
digestion. The present research is a reinvestigation of the subject, 
the urine of healthy men and dogs being employed. It is found that 
thymol does not hinder pancreatic digestion. A very weak solution 
of the tryptic ferment was prepared by adding a drop of glycerol 
extract of pancreas to a litre of water. This excited no digestive 
action on fibrin* After pieces of fibrin had been soaked in it for 
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24 hours, however, and then transferred to a 1 per cent soda solution 
they underwent digestion, as they had absorbed the ferment. With 
the urine, however, no such result ever occurred; that is, urine, if it 
contains trypsin at all, contains a less amount than the weak solution, 
of it obtained by adding a drop of extract of pancreas to a litre of 
water. W. D. H 


Chemistr^ of Vegetable Physiology and Agriculture. 

The B^illus-of Panaiy Fermentation. By E. Laukent {Bied. 
Centr.y 1^6, 648).—The author says that the surface of wheat, rye, 
and other food grains contains spores of bacilli which in grinding 
pass inw the flour, and when made into dough they germinate, evolve 
carbon/c anhydride, and raise the bread. When cultivated on gelatin, 
it de^lops characteristic cultures different from other bacilli, and has 
been given the name ot'Bacillus panijicaris; it exists with or without 
o;xygen, and renders albumin a.nd gluten soluble; it also grows in 
saccharose and in a weak solution of boiled starch; it withstands the 
heat of boiling water, if at a depth of 7 or 8 mm. in the bread; it is 
abundant in bread which has been eaten, and is found freely in the fmces. 
It can attack starch after baking, if the medium is not sufficiently acid, 
and causes a disease in bread which the author has often observed, aud 
calls viscid or clammy bread ; the addition of a sufficient quantity of 
an organic acid prevents this, J. F. 

Decomposition of Silicic Acid by Leaves. By A. Drnabo 
(Gaazetta^ 16, 328—330).—A few years ago Grimaldi stated in a 
pamphlet that silica is decomposed by leaves exposed to sunlight, 
precisely as carbonic anhydride is, into the element and oxygen. It 
is probable, however, that sufficient care was not taken to exclude 
carbonic anhydride derived from the potassium carbonate, as an im¬ 
purity in the silica. Accordingly the author has repeated the experi¬ 
ments with a sample of silicic acid obtained from a sodium silicate 
produced by the direct fusion of sodium oxide with silica. Compara- 
tive experiments were made with leaves of which some were pre¬ 
viously deprived of air, whilst others were introduced directly into 
the solution of silicic acid. In the former case, no oxygen was evolved, 
in the latter only a small quantity. Further, it is shown that no silica 
is absorbed by the leaves; the proportion of silica in them was found 
to be the same, whether or not they had been treated by the silicic 
acid solution. V. H. V. 

Formation of Albuminoids in Plants. By 0. 0. MOlubr 
{Landw* Verstichs^Stat,, 1886, 326—335). —From the experiments 
which have been made on many plants, it would appear that under 
normal conditions, plants contain asparagine, and this amide appears 
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if the growing parts are placed in darkness ; but in fully grown por¬ 
tions, asparagine is only exceptionally found, and then only in traces. 

If a portion of a plant is placed in darkness, by enveloping it in 
black paper, whereby it still remains connected with the parent, and 
the older portions are left undisturbed, then an accumulation of 
asparagine is formed, which when the light is admitted, is absorbed ; 
This does not occur in the fully grown parts, save exceptionally. 
This result seems to show that the formation of asparagine is inde¬ 
pendent of carbohydrates, and also that the amide formed is not a 
bye-product of the interchange of matter within the plant. It has 
also been found that even when a plant is growing under abnormal 
conditions, when all carbonic anhydride has been removed from the air, 
asparagine is formed in the young parts, but not in the matured por¬ 
tions. jOonsequcntly it appears as if light played as inconsj)icuous 
a part in the formation of asparagine as carbohydrates. Tlie author 
considers that asparagine is formed by tlie union of inorganic nitrogen 
compounds and malic acid within the plant, the acid being derived 
from the carbohydrates. E. W. P. 

Observations on the Growth of Potatoes. By U. Kueuslkr 
{Bitd, Oenfr,y 1886, 618—624).—The author has examined potatoes at 
diherent stages of their growth. At the time of sowing, large and 
small tubers were of the same specific gravity and composition ; taken 
up shortly after the sowing, there was but little change observable, 
there was more moisture, due to partial exhaustion of their substance. 
Glucose was not found before planting, but was present in the ger¬ 
minating tubers; nitrogenous combinations diminished considerably 
in the growing roots. 

The young tubers gradually developed dry matter, principally starch, 
in proportion as they grew. Glucose was present at the beginning, 
but gradually decreas(*d as they ripened, when it disappeared. Sub¬ 
stances which reduced copper were absent from the very young plants, 
but appeared at a later stage to disappear when fully ripe; the amount 
of carbohydrates in the sap was twice as much in the young as in the 
ripe tubers. 

In the stalks and leaves, cellulose and non-nitrogenous extract 
increased, raw protein and fat decreased; the fruit is tolerably rich in 
fat; the whole youngfoliage of the potato belongs to those vegetables 
which are richest in nitrogen, the proportion of the dry substance 
amounting to 7*5 per cent. = 47 per cent, crude protein; the amount of 
nitrates in the non-protein portions is also very considerable, in the 
whole plant 3*5 per cent., in the stalks 5 per cent., calculated as NjOs. 

This large quantity of nitrates leads the author to agree with Andre, 
Berthelot, and Schulze, that it is not altogether supplied from external 
sources, but that a part is formed in the plant itself. J. F, 

Ammonia in Beetroots. By L. Battut (Bled. Centr,^ 1886, 604 
—607).—The opinions of persons who interest themselves in this 
matter are divided, some asserting the presence of ammonia in the 
roots, others the contrary. Owing to the mpid decomposition of the 
organic constituents of beet-juice when heated with alkalis, the deter- 
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rainations were made in the cold by Schlosing’s method—in each of 
four dishes 100 c.c. of distilled water was poured, in one normal beet- 
juice with 10 c.c. milk of lime, in two others milk of lime with two 
Kinds of ammonium salts, the fourth milk of lime only—the dishes 
covered with glass plates to which were 6xed moistened test-papers; 
the three gave an immediate alkaline reaction. Attempts at quanti¬ 
tative estimations we^ made without much success, but the author 
COnoludes from their Results that an ammoniacal salt exists in the roots 
which is readily decomposed by caustic magnesia, and that there are 
two nitrogenous orj^anic substances present, one, probably aspaiagine, 
quickly decomposed by lime, the other by caustic potash solution. 

/ J. F. 

Milky Juice'of Certain Euphorbiacese. By G. Henke (ArcL 
Pharm, [3], ^4, 729—769).—Hitherto euphorbone had not been 
obtained in ^pure state, even Fliickiger, who proposed the name, was 
unsuccossfoil. The author treated finely powdered euphorbiiim in the 
cold with /fight petroleum of 60—70® boiling point; this treatment 
being repeated as long as anything was dissolved. The solutions 
obtained were mixed, filtered, and allowed to evaporate spontaneously. 
The ;iiides of the evaporating vessel became coated with beautiful, 
tra^parent, crystalline needles of euphorbone, whilst the remainder of 
tbfe residue consisted of a yellowish, crystalline, warty mass. Repeated 
treatment with light petroleum gives a pure product finally, but is 
wasteful; it is better to dissolve the yellow mass in ether after remov¬ 
ing the petroleum by heating on the water-bath ; on adding alcohol 
until a faint turbidity appears, filtering and allowing to remain, a 
yellow, resinous mass separates. The liquid on evaporation leaves a 
snow-white, butter-like mass which gives brilliant needles on crystal¬ 
lising from a suflSciently dilute solution of light petroleum. Etfphorbone 
thus prepared melts at 67—68®, its composition was found to be 
C^oHaeO, Its rotatory powder dissolved in chloroform was [«]b = 
4* 15*8b®. Its crystals are persistent in the air, tasteless, and are 
neutral in solution. It is very soluble in light petroleum, chlorofonn, 
ether, alcohol, benzene, acetone, and 90® vol. per cent, alcohol, less 
soluble in more dilute alcohol. It is unaffected by dilute acids, 
sodium carbonate, ammonia, potash, and soda, and by alcoholic 
zinc chloride solution. It is soluble in 10,000 parts of hot water. 
Cold anhydrous acetic acid does not affect it; when heated at 150—200** 
a solution is obtained from which a yellowish precipitate is thrown 
down on diluting with much water, this precipitate has the properties 
of unchanged euphorbone. Bromine acts violently on the compound, 
producing a yellow, resin-like, non-crystallisable mass. Hot nitric acid 
dissolves euphorbone, and from the solution an amorphous, nitroge¬ 
nous compound can be obtained. A granular oxidation product was 
obtained by long boiling with potassium dichromate and sulphuric 
acid. On heating euphorbone with phosphoric anhydride, heptane, 
octane, xylene and small quantities of other aromatic hydrocarbons 
were obtained. The residue from the preparation of euphorbone, when 
extracted with alcohol, yielded two resins, one soluble and the other 
insoluble in ether; their reactions are detailed. The detection of 
malic acid, gnm, and other substances in the residue and the extrac- 
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tion therefrom are described. The pure euphorboriura was found to 
contain :—Eupliorbone, 34*60 ; resin soluble in ether, 26*95; resin 
insoluble in ether, 14*25; caoutcheno, 1*10; malic acid, 1*50; gum 
and salts precipitated by alcohol, 8*10; gum and salts not precipitated 
by alcohol, 12*30 ; salts and organic substances soluble in ammonia, 
1*20 per cent. Somewhat similar results were obtained in the case of 
juices of other plants of the euphorbia class. J. T. 

Composition of Barley and Pease. By Klien {Bied. Centr.y 
1886, 644—645).—The author’s experiments show that in soils con¬ 
taining but little lime, large quantities of superphosphate diminish the 
prottids contained in the gmin, whilst soils rich in lime bear very 
heavy manuring with those substances without damage to the crop; 
precipitated phosphate, a neutral combination of phosphoric acid, was 
applied in considerable excess without reducing the proteids; even in 
a soil composed of phosphorite containing 20 per cent, of phosphoric 
acid, the proteid was not lower in the case of pease than in normally 
manured soils. Wagner has found that an increase in proteid by 
heavy manuring with phosphates can only be obtained in straw and 
green crops, not in grain and seeds, the percentage being diminished 
in the latter by large applications of phosphatic manures ; the author 
thinks Wagner’s conclusions are true only when the soil is poor in 
lime and has traces of mineral acids present, in such cases he recom¬ 
mends the application of neutral, that is, precipitated phosphate. 

J. P. 

Composition of Tea-leaves. By O. Kellner (Landw. Vei^suchs- 
StaLj 1886, 370—380).—The chief interest in this research lies in the 
fact that it is almost the only case in which an evergreen plant has been 
systematically examined throughout the year. The leaves were dried 
at 60—80®, and the “ total nitrogen ” estimated by soda-lime, whilst 
the albuminoid nitrogen was determined by a modification of Stutzer’s 
process, because theme-tannate is only decomposed with diSiculty and 
at 100®; also the filtration of the solution is attended with great 
difficulty. The method employed was to boil 2 grams of the sub¬ 
stance with 100 c.c. water, to add 20 c.c. of a lO per cent, copper 
sulphate solution, and then to precipitate the copper by a titrated 
solution of sodium hydroxide, still leaving a small quantity of copper 
in solution; after washing with hot water, the precipitate was washed 
with 95 per cent, alcohol. The filtrate ran rapidly through the paper 
and was free from albuminoids, which were found to be rather lower 
than the original process showed. The totul soluble matter was 
estimated indirectly, in that 3 grams were repeatedly boiled with 
water, the residue being dried and weighed. Theine was estimated in 
5 to 7 grams which were boiled in water, the solution evaporated, and 
magnesia nsta added ; after gently drying, the residue was extracted 
with ether, and the alkaloid obtained by evaporation. To obtain the 
tannic acid, which by reason of the presence of pectin could not be 
filtered in the usual way, the leaves were extracted with alcohol 
acidified with a few drops of acetic acid, the solution thus obtained 
evaporated and the residue dissolved in water, and filtered through 
asbestos: in calculating the results, 68 parts of oxalic acid were taken 
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In 100 parts of Pure Ash. 


Date. 

K*0. 

NaaO. 

CaO. 

MgO. 

MnaO^. 

May 15 . 

49 06 

1-07 

11-95 

8-69 

1-64 

30 . 

46-83 

2-00 

14*93 

9-00 

1-79 

June 15. 

41 -37 

1*23 

17-70 

11 -72 

1-98 

„ 30. 

37*09 

1-59 

21 -95 

11 -67 

1-30 

July 15 .. 

85-76 

1-68 

22 0-1 

12 -21 

1-58 

.. 30. 

32 64 

0-80 

22*88 

12*91 

1-75 

August 15. 

31 *01 

1-08 

23 -24 

13-71 

1-21 

30. 

29-15 

1-14 

22*20 

14-79 

1*57 

September 15. 

23 -72 

4-77 

23-44 

14*74 

1-72 

„ 30. 

22-28 

2-06 

27-71 

15 *80 

1*63 

October 15. 

20 -97 

2'76 

27-90 

15-88 

1-37 

„ so. 

19-75 

2-72 

28-75 

17 -19 

1-53 

November 15. 

18-67 

2-76 

29-60 

17-39 

2-06 

„ 30. 

17-31 

2-02 

30*37 

17-99 

2*48 

May 15 (old leaves)... 

14'20 

3-21 

30 *46 

18-49 

2-82 


Date. 

FeoOj. 

1>A- 

so,. 

SiO,. 

Cl. 

May 15 . 

8-80 

16-67 

3-75 


WM 

,, 30 . 

4-30 

15-63 

3-61 



June 15. 

6 -55 

13 -76 

3-21 



30. 

7-25 

13-35 

3-56 

1-41 

1 *18 

July 15 .. 

8-48 

12 -41 

3-37 

1*62 

1-17 

„ 30 . 

9-75 

12-33 

3*83 

1-35 

1*22 

August 15 ... 

12-14 

12 -00 

3-43 

1-02 

1-14 

30. 

11 -02 

11 71 

r*8i 

2-72 

1*13 

September 15. 

11-64 

11-25 

4*74 

1-69 

1*58 

» 30. 

12 11 

11-52 

4 OS 

2-17 

1-35 

October 15. 

11-83 

10-71 

4 37 

2-61 

111 

» 30. 

11-63 

10*23 

4-01 

2-44 

1*38 

November 15. 

11-37 

10-70 

3'84 

1-75 

1*09 

„ 30;. 

11 -02 

10 -96 

4-02 

2-70 

1-19 

May 15 (old leaves) .. • 

11-93 

10 -64 

4-41 

2-13 

1*32 


to be equivalent to 34*25 gallotannic acid; the tannin in tea being 
identical with that acid. The composition of the leaves is shown in 
the accompanying tables. 

The fluctuation in the percentage of water is less than that observed 
in leaves of deciduous trees; the percentage of ash lies between that 
found in the needles of pines and in ordinary leaves. It will be 
noticed that the non-albuminoid nitrogen is almost wholly absent 
during the later stages of growth, being found as theine. Connecting 
this with tBIf fact that albumin has increased, and that no theine is 
found in the seeds, the author believes that positive proof is afforded 
that the alkaloid, like glutamine and asparagine, is a decomposition 
product of albumin, and is capable of again forming albumin. 

As ^ regards the ash, we have here a regular increase, whilst in 
deciduous trees is found both diminution and increase. B. W. P. 
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China bioolor. By 0. Hesse (Annalen, 234, 380—384),—The 
author is of opinion that the small quantities of quinine and other 
alkaloids which Hodgkin (Pharm. Jour,^ 16, 217) found in the bark of 
China bicolor, are probably due to the presence of a small quantity of 
the bark of Bemijia pedunculata in the China hicolor bark. 

W. 0. w. 

Chlorosis in Plants. By J. v. Sachs (Bied. Centr., 1886, 602— 
604).—When attacked by this disease, the leaves pale and turn 
perfectly white; weak plants succumb quickly. Stronger ones are 
attacked year after year until their reserve material is exhausted; 
they then die. The touching of a diseased leaf with a dilute 
solution of an iron salt often causes the production of chlorophyll 
and cures the disease. However, from extended observations the 
author does not think that it is altogether the absence of iron 
that causes the disease, as plants growing on the same soil are 
irregularly attacked, some escaping altogether. His experience 
leads him to think that the roots or leading vessels suffer some 
alteration which prevents the minute quantities of iron contained in 
the sap from reaching the leaves. A too rapid and luxuriant growth 
favours the disease. In the winters of certain years, thousands of 
trees and shrubs were heavily pruned; the energy divided between 
numerous growths was concentrated on a much less number; they 
grew rapidly and luxuriantly; the first leaves were green, but the 
later were quite white. Trenches 20 to JiO cm. deep and wide were 
dug round the diseased trees at a distance of 80 to 100 cm.; in these 
trenches ferrous sulphate in lumps was placed, in quantities varying 
from 1 to 5 kilos., according to the size of the tree. Water was then 
freely admitted and the trenches filled up with earth. Within three to 
six days the smaller bushes commenced to green, within 14 days 
no sign of chlorosis was visible, and in the fallowing spring all the 
growths were normal. 

An experiment of the author’s has, he considers, an important 
bearing on vegetable physiology. Certain acacia trees showed symp¬ 
toms of chlorosis, in particular the thick branches of a 20 year old 
tree. The author caused holes to be bored in the main stem, just 
beneath the bifurcation of the branch with the core of the tree. In 
these holes he placed corks fitted with funnels, charged afterwards 
with ferrous sulphate or ferric chloride in dilute solution. In dry 
weather the tree absorbed the solutions so readily that the funnels 
had to be frequently refilled. ITie leaves in line of each funnel became 
quite green in 10 to 14 days, but those not in the line remained white. 
This the author thinks a proof that each branch and twig has its own 
sap-ducts. J. F. 

Absorption by Soils. By 0 . Kellner (Landw. Versuchs^Stat., 
1886, 349—358).—After a detailed description of the modification 
of Pillitz’s method, which was employed to estimate the absorption 
of various solutions by soils, the author shows that the absorption 
of bases hj the soils he employed is but slightly dependent on 
the composition of those soils; that soils rich in zeolites and humus 
have not of necessity a higher absorptive capacity; nor does absor- 
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tibn wholly depend on the quantity of the absorbing medium, but 
largely on the character of the surfaces with which the absorbable 
substances come in contact. It would appear also, that potash 
and ammonia are absorbed according to the ratio of their equivalents. 

E. W. P. 


Estimation of Absorbed Bases in Soils^ &c. By O. Kgllner 
{Landw. VersucliB-Stat,^ 1886, 859—369).—From the analytical details 
given, it is concluded that the potash held in a soil by absorption only 
may be readily estimated by digestion of the soil in a concentrated 
solution of ammonium chloride. As regards the estimation of lime, 
the author has failed, as the soils he employed would not retain added 
lime. He attempted to saturate with calcium chloride and then remove 
with aginionium chloride, but found more lime present in the solu¬ 
tion than should have been, showing that other forms of lime (carbo¬ 
nate) had been attacked. In a second series of experiments, he found 
that peas, when growing, only assimilated the pota.sh and lime held in 
solution in the soil, and that the insoluble compounds (anhydrous 
silicates, Ac.) were in no wise taken up by the roots. E. W. P. 

Chili Saltpetre as Manure. By A. Stutzeu {Bied, Centr., 
1886, 585—597).—The author was awarded the first prize offered by 
the union of nifrate firms on the western coasts of South America, for 
his essay on the value of Chili saltpetre as a manure. Wagner has 
condensed the contents of this essay and that of Damseaux, which 
obtained the second prize, into a compact form of questions and 
answers, which are of value in agricultural science. Some of the 
answers follow :—Plants cannot grow under normal conditions unless 
a supply of nitrogen is available for their i*oots, and a satisfactory 
crop cannot be obtained without the use of niti*ogenous manures. 
Stable manure, in the quantities jiroduced on a farm, does not provide 
sufficient nitrogen to produce good results; high farming requires 
that nitrogen be procured as artificial manure. Manures containing 
nitrogen in the form of animal matter take a long time to alter into 
nitrates, whilst the Chili saltpetre is at once available. 

The increase in weight of various crops tried was greater when the 
saltpetre was used than when ammonium sulphate was the manure. 
The application of phosphates and potassium salts increase materially 
the activity of the saltpetre. This manure does not unduly exhaust 
the soil; it renders the mineral plant foods more assimilable, but no 
more of them is removed than is accounted for in the increase of 
the crop. The crops which are most benefited by Chili saltpeti'e are 
all straw-gi'owing plants; next rape, mustard, Ac.; fodder, sugar- 
beets and potatoes come in the second rank; meadow grasses in the 
third; the least effect is produced on pease, vetches, lupines, clover, 
and linseed. Chili saltpetre should be applied as top-dressing only on 
sandy or porous soils, just before vegetation begins; the time of 
application should be in early spring. J. F* 

Comparative Maiiurlal Values of Chili Saltpetre and Ammo¬ 
nium Sulphate. By v. Magerstein {Bied. Oentr.^ 1886, 683—585). 
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~The experiments were made on a sandy soil, with barley and oats. 
^200 kilos, of Chili saltpetre and 300 kilos, of ammonium sulphate were 
used to the hectare; the plots manured with the former salt showed a 
better result in grain, but a smaller yield of straw. Compared with 
unmanured plots, the increase obtained by manuring was— 

Barley. Oats. 

Chili saltpetre .. 8*13 beet, grain, 10*26 hect. grain. 

Ammonium sulphate... • 6*46 „ 6*94 „ 

Calcnlating the cost of the ipanures and the market prices of barley, 
oats, and straw, the author considers the Chili saltpetre the more 
paying of the two. J. F. 

Experiments with Chill Saltpetre. By v. Magerstein (BieJ. 
Centr., 1886, 581—583).—Tn order to compare the eflPects of this 
manure when used as top-dressing and when dug in, the author pre¬ 
pared jplots of 7 to 8 square metres all cultivated in the same way, 
except/as regards the application of the manure. In the cases of 
potatoes and oats, the top-dressing gave the better results, but the 
contrary was the case with barley: the difference is attributed to the 
dryness of the season. The solution of the salt was slow and concen¬ 
trated ; therefore unfavourable to growth. The roots of barley came 
first in contact with it, whilst the deeper roots of potatoes and oats 
received a more dilute solution and were stronger when it reached 
them. J. F. 


Analytical Chemistry. 


Kjeldahl’s Method of Estimating Nitrogen. By C. Arnold 
{JLreh, Fharm. [3], 24, 786—794).—The author shows that this 
method (Abstr., 1884, 364; 1885, 930) is also applicable to nitrates, 
nitro- and cyanogen-compounds, in the presence of benzoic acid, sugar, 
mercury, and copper sulphate; further, in the case of alkaloids and 
other compounds that can be treated by this method, oxidation by 
potassium permanganate is unnecessary if the boiling be continued 
until the warm liquid acquires a bluish-green tint, becoming colour¬ 
less on cooling; this takes place tolerably quickly in the presence of 
mercury and copper. That the oxidation has been completed can 
readily be ascertained by adding a crystal of potassium permanganate, 
which should give a persistent violet or green coloration. A descrip¬ 
tion of the apparatus used by the author is given. J. T. 

Separation of Arsenic and AnUmony. By Zahbelli and 
Luzzato {Arch. Pharm. [3], 24, 772).—These elements can be sepa¬ 
rated, even in forensic cas^s, by treating the still moist sulphides with 
hydrogen peroxide at 40^ for some hours, tiien beating to near 1 
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and filtering. The arsenic acid formed goes into the filtrate, whilst the 
insoluble antimony oxide remains on the filter. The method is said 
to be very delicate. J. T. 

Detection of Thiosulphate in Hydrogen Sodium Carbo- 
nate. By Brbnstein and T. Salzer {Arch. Pharm. [8], 24, 761).— 
According to Brenstein, the reaction given for thiosulphate by Mylius 
is not characteristic, as other oxygen-compounds of sulphur, such as 
sulphites, give rise to the formation of hydrogen sulphide. A better 
test for thiosnlphate is to add to a 5 per cent, solution of hydrogen 
sodium carbonate a few drops of silver nitrate solution, then excess of 
nitric acid, and heat to boiling; even minute traces of thiosulphate 
give an immediate dark precipitate of silver sulphide. 

According to Salzer, the absence of thiosulphate is easily ascer¬ 
tained by adding a few drops of iodine solution to about 20 c.c. of a 
saturated solution of hydrogen sodium carbonate; the solution must 
have a yellowish tint. Decolorisation of the iodine solution does not 
necessarily imply the presence of thiosulphate, since normal carbo¬ 
nate, the most commonly occurring impurity, produces this effect. 
Both authors found thiosulphate to be a constant impurity of ordinary 
qualities of hydrogen sodium carbonate, whilst the better qualities 
were mostly free from it. J. T. 

Estimation of Small Quantities of Silver in Burnt Pyrites. 

By E. TmiiO {Ghent. Zeit., 10, 822; 1065—1067).—The amount of 
silver in burnt pyrites is ordinarily 0*003—0*008 per cent., and to 
obtain trustworthy results material containing 0 01 gram of silver 
should be taken for analysis, or about 300 to 500 grams of pyrites. Many 
difficulties have been encountered in endeavouring to deal with these 
large quantities of material so as to get all the silver. Experiments 
show that the decomposition of the whole mass is out of the question, 
therefore methods for extracting the silver, &c., were tried; treat¬ 
ment with nitric acid or with gaseous chlorine, and subsequent 
extraction of the silver chloride proved unsuitable. Digestion with 
chlorine-water was somewhat better; but bromine or bromine-water 
gives the best results. The powdered burnt pyrites is passed through 
a 0'25-mm, mesh sieve, and about 300—500 grams of it is placed in 
an acid-proof u’on basin; it is well covered with water, and while 
vigorously stirred, bromine is added until present in excess. After 
24 hours it is heated on a water-bath for one hour with frequent 
stirring, treated with excess of ammonia, then with 500 grams of 
ammonium chloride, and 1 litre of water. The mass is boiled for an 
hour, and filtered. The residue is dried, ignited at a low i*ed heat, and 
again treated with ammouiacal ammonium chloride, by which means 
all the silver is extracted. Inasmuch as copper is quite as difficult as 
silver to extract by means of bromine, and as the amount of copper in 
the pyrites is reduced from 6 per cent, to a trace (0*01 percent.) by the 
above treatment, this may be used as an indicator of the progress of the 
desilvering, and in practice when the copper is reduced to this amoant 
it may be safely inferred that all the silver is removed. The solu¬ 
tion, about 4 litres, is made acid with hydrochloric acid; it is not 
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affected by daylight either before or after acidifying. The silver, 
copper, and lead are then precipitated by means of chemically pure 
zinc. When the precipitation is complete, the solution is colourless 
(or rose-red if cobalt is present), and is not turned blue by ammonia. 
As the precipitate contains, most likely, silver chloride and bromide, 
and some iron oxide, it is fused with potassium cyanide, and sab- 
sequently with anhydrous borax, the temperature being raised to melt 
the copper. The regulus is dissolved in nitric acid, and the silver 
either precipitated by means of hydrochloric acid or determined 
electrolytically. Silver determinations may also be made in ordinary 
pyrites, which is first roasted carefully, and then treated in the above 
manner. Good results have been obtained by this method, with 
roasted copper schist, with spathic iron ore containing argentiferous 
tetrahedrite and pyrites, and with other ores. A determination can be 
completed in three days. D. A. L. 

Comparative Gasometrio Assaying with Especial Reference 
to the Valuation of Zinc Powder and the Testing of Car¬ 
bonates. By J. Barnes (/. 8oe, Chem, Ind., 5, 145—147).—In a 
previous communication (Trans., 1881, 462), the author described a 
method for the valuation of zinc powder, consisting in measuring the 
amount of hydrogen liberated on treatment with an acid. The 
author has since devised a method and constructed an apparatus for 
gasometric assaying, contrived originally for the valuation of zinc 
powder, but applicable also to the estimation of other substances, 
which may be made to cause or control the evolution of gases. The 
method, which is described in detail in the paper, is a comparative 
one, and requires at least two graduated instruments, each provided 
with a suitable gas evolving arrangement. A substance of known 
value, taken as the standard, is placed in one, and the sample to 
be examined in the other instrument. The value of the sample is 

V ^ 

then calculated by the following formula: — --R = a?; where V 

V tv 

equals the volume of gas from standard, v the volume of gas from 
sample, W the weight of standard, and w the weight of sample. 
R is the amount of pure substance or its equivalent in unit of 
standard, and a? the amount of pure substance in unit of sample. 

D. B. 

Determination and Valuation of vCopper in Ores and 
Products for Commercial Purposes, with some Remarks on 
the Assay of Gold in Bar Copper. By J. W. Wkstmobkiano 
(J. Soc, Ohewi^ Ind,^ 6, 48—64 ).—Estimation of -This, 

although apparently a simple process, is conducted very differently 
by various assayers, and the author proposes tliat the temperature 
and manner in which the moistnre is to be taken should be more 
clearly defined than it is at the present time. 

Wet Assay of Copper .—Having examined a large number of samples 
of all kinds of copper ores and products by several wet processes, the 
author has given the iodide process as modified by Brown the 
preference—being more, trustwoi*thy and accurate than the electrolytic 
process. For cupreous pyrites, burnt ores, Ac., the following method 
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may be used. From 50 to 150 grains of tbe sample is dissolved in acids, 
evaporated to dryness with excess of sulphuric acid, diluted with water 
and filtered. From this solution, the copper is separated with sodium 
thiosulphate, the precipitate dried, ignited, dissolved in nitric acid, 
evaporated with sulphuric acid to separate traces of lead, diluted 
with water and filtered, sodium carbonate added in excess, and then 
acetic acid to acid reaction. The solution is then titrated with 
potassium iodide. As an alternative method, the ore may be calcined, 
dissolved in hydrochloric acid, the ferric salt reduced by boiling with 
a solution of sodium sulphite, and hydrogen sulphide passed through 
the cold solution; the precipitated sulphides are then washed, and 
the process conducted as before. Richer copper ores, mattes, preoi* 
pitates, &c., are dissolved in acids, and the solution precipitated 
either '^ith sodium thiosulphate or hydrogen sulphide, the sulphides 
being dissolved in acids, and treated as before. The accuracy of this 
process was tested by numerous experiments, in which known weights 
of pure electrotype copper, silver, arsenic, antimony, lead, cadmium, 
bismuth, tin, manganese, zinc, and iron salts were used. The solutions 
were made to represent cupreous burnt ores, mattes, cupriferous lead 
regulus, second quality and rich precipitates, &c. Expen ments were 
also made in many cases with the metals separately. The electro¬ 
deposition method may be employed in cases where it is desirable to 
have results of two separate and distinct processes, it being noted 
that with pure solutions of copper, accurate results are obtained, 
whilst when silver or bismuth are present they are precipitated, and 
in one experiment tin was also deposited with the copper. In the 
presence of ferric salts, the deposition is retarded. It was found that 
whilst the results with refined or bar coppers and rich precipitates 
agree with those obtained by the iodide process, those obtained by 
electrolysing sulphuric acid solutions of mattes, copper ores, <tc., are 
generally slightly below the true percentage. With burnt ores, 
cupreous pyrites, and ores containing but little copper, the author 
first precipitates with hydrogen sulphide, dissolving the sulphide in 
nitric acid, and evaporating this solution with excess of sulphuric 
acid, the sulphates dissolved in water give a solution fi*om which 
copper (and bismuth) is readily deposited, Theit^sults by the battery 
process are generally from O'Ol to 0'04 per cent, higher than by the 
iodide process, this being caused by a slight deposit of bismuth. 

The Cornish Process opbnj Assay ,—This process is considered to be 
inaccurate and misleading, and is also liable to serious variation even 
in the hands of experienced operators. 

The author is of opinion that in cases where the sulphur contents 
of pyrites are sold to alkali works, the burnt ores being returned to 
the vendors, an accurate wet assay forms the best check on the copper 
contents of the ore delivered to and received from the alkali works. 

In the remaining part of the paper, the methods in vogue for fixing 
the prices payable for copper in pyrites, copper ores, Ac., are discussed. 
Reference is also made to the assay of gold in bar copper, and the 
opinion is expressed that these assays are not conducted as carefully 
as they should be, taking the value of tbe metal into, consideration. 

D. B. 
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Ssttmation of Ammontaoal Nitrogen In Boils, and the 
Amount of Assimilable Nitrogen in Uncultivated Land. Bv 

A. Baumann (Landw. Vermche ^ Stai .^ 1886, 247—303).—The methods 
employed to estimate the ammonia in soils are unsatisfactory. 
SchlOsing’s method, whereby the ammonia is freed by means of milk 
of lime or sodium hydroxide, gives results too high, probably owing 
to the formation of ammonia from other compounds during the 
period (2—3 days) required for the process. In Boussingault’s 
process as modified by Schlosing, a hydrochloric acid extract of the soil 
is treated with magnesia usta, but the ammonia collected in acid must 
not be estimated by titration, but must be azotometrically determined; 
nor must cork nor caoutchouc be employed in the formation of the 
apparatus. The liquid in the evolution flask must be boiled for at 
least an hour, and the magnesia usta must be fresh. With these 
two processes, it is found that humous soils, when treated with sodium 
hydroxide, continuously yield ammonia; if the soil, after treatment 
with magnesia, be further treated with sodium hydroxide, another 
supply, of ammonia is obtained, but only in the case of soils rich in 
numus. Knop’s process, in which the ammonia is decomposed by 
brominated sodium hydroxide solution, is vitiated by the fact, noticed 
by Knop and others, that in the presence of the soil itself a con- 
traction of the volume of gas enclosed in the apparatus occui*s; this 
contraction was stated by some to be due to absorption by the organic 
matter, whilst others considered the oxides of iron in the clay to be 
the real cause; also it had been stated that the presence of borax 
prevented this contraction. To ascertain the cause of the con* 
traction, a sample of stiff soil poor in humus, was taken from uncul- 
tivated land at a depth of 16—^20 cm.; this sample seemed free 
from humus, although root-fibres were visible; at a distance of 40 m. 
from this spot another sample was drawn from a depth of 2—10 cm., 
this was close to a pine 50 years old. The sample showed humus, 
and when dry was grey. At another spot, close to a 100 year old 
pine, a third sample was taken, and this when dry was dark-brown. 
These last two samples overlaid a soil similar to the first sample. 
Employing these samples, the author argued that if the contraction 
was due to the clay and the iron, and not to the humus, then identical 
contractions would be observed when equal quantities of all samples 
were subjected to like conditions. On the other hand, if the pbe- 
nomenon is caused by the humus, then that sample richest in humus 
would produce the greatest effect on the volume of the gas, and when 
bornx w^as employed no contraction should occur. It appears that 
the ferruginous soil poor in humus produced no contraction, but 
rather an increase of volume after the first ^ hour; this is explained 
by the probable presence of nitrogenous matter decomposable by the 
brominated alkali. The presence of borax assisted the evolution of 
gafi- . . 

Experimenting with humous samples, it was found that the volume 
of gas evolved by Knop’s method stands in no ratio to the percent¬ 
age of ammonia present; this remarkable result was most manifest 
in the case of the third sample, which contained most humus, for 
then the contraction was evident when only 6 grains were nsed^ 
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and in spite of borax the contraction amonnted to 71 per cent, when 
100 grams was employed. This contraction is clearly due to oxida* 
tion of the organic matter of the soil, and consequent removal of part 
of the gaseous contents of the azotometer. 

Working with sandy and chalky soils, the author found that the 
results obtained by Knop’s method are quite as untrustworthy as in 
the case of humous samples. 

The following method is recommended for the estimation of am* 
monia in soils:—200 grams of the soil is mixed with 100 c.e. of 
hydrochloric acid (1:4), then diluted with 300 c.c. of distilled water 
and allowed to remain for two hours, with frequent shaking. Should 
much chalk be present, then more than 100 c.c. acid must be added, 
and the whole amount of liquid made up to 400 c.c.; all heatinjg 
must be avoided. Of the filtrate, 200 c.c. (=100 grams soil) is 
placed in the evolution vessel of the azotometer together with 5 grams 
of freshly ignited magnesia usta, and the vessel closed by a doubly 
bored india-rubber stopper; through one of the borings a glass tube 
passes to the bottom of the flask, whilst the other opens immediately 
below the stopper, and is connected with an aspirator, whilst the 
other tube supplies air ozonised by passing through potassium per¬ 
manganate and concentt*ated sulphuric acid. The passage of this gas 
for 10 minutes oxidises organic matter, so that no subsequent con¬ 
traction occurs. The rest of the process is conducted in the ordinary 
way. 

Percentage of Ammonia in Soils* —Soils of various characters were 
examined, and the percentages as found by Schlosing’s and the other 
methods are given: there appears to be a wide difference between the 
first and the other two methods. The percentages at different periods 
in summer and at different depths are recorded. The conclusions 
drawn are that the percentage of ammonia in uncultivated soils varies 
with the character of the soil, loams containing most, the quantity 
increasing with the increase of clay; chalks and sands are poor in 
ammonia, but in sands rich in humus there is a large supply of 
organic compounds which readily decompose and yield ammonia, 
although generally speaking, the percentage of organic matter is no 
indication of the amount of ammonia present, and the percentage of 
ammonia in a soil does not seem to vary with the weather, but does 
decrease with depth from the surface. 

Percentage of Nitrates in Unmanured Soils. —Baumann employs 
Schlosing’s method of estimating nitrates if the solution of 1000 grams 
soil in water made up to 2000 c.c. shows the brucine reaction, even if 
the reaction is only obtained after evaporating the solution to one-half 
of its original volume. If this test should fail, then diphenylamine 
is to be employed; this should indicate 1 in 1,500,000 or 0*6— 
1 mgrm. per litre; should this fail, so also will Schlbsiug’s method, and 
it will be necessary to evaporate 1 litre of extract with some alkali to 
dryness, add alcohol, boil, filter, and then evaporate the alcohol and 
dissolve in 40 c.c. water. The solution must be again tested by 
brucine and diphenylamine, and if indications of the presence of 
nitrates are visible, the Marx-Trommsdorf’s method {Zeit. anal. 
Ohem.^ 1868, 412, and 1870,171) is to be employed for the quantitative 
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estimation; thii^ will indicate O'OOOOl per 300—400 grains soil 
Examination of many soils shows that when the soil is nncultiyated 
the percentage of nitrates is very small, especially in forests, where it 
only appears as traces. 

The author then reviews the work of Warington, Schlosing, and 
Miintz on nitrification, and considers that the absence of nitrates in 
such soils as be refers to, is due to the normal temperature (5®) being 
BO close to that at which nitrification first occurs; also water is 
necessary for nitrification, and in forest soils, therefore little nitri* 
fication takes place, because of the great dryness of that soil in 
summer, due especially to the enormous transpiration continually 
occurring, which renders the soil almost “ air-dry; ” a further cause 
for the absence of nitrification may be found in the want of animal 
nutriment for the growth of the ferment. E. W. P. 

Analysis of Qas Goal. By L. T. Weight (/. Soc. Chem. Ind.^ 4, 
656—667 ).—Proximate aimlysis ,—The first determination is that of 
moisture. Various temperatures have been recommended at which 
the sample of coal shall be dried. Since 100° is a temperature easily 
secured and maintained constant by means of a water-bath, the author 
has adopted it as the standard. The estimation of moisture by loss 
of weight in drying at 100® until the weight of the substance becomes 
constant is not, however, free from error; as it has been noticed by 
different observers, that after a time the coal not only ceases to lose 
weight but actually gains. Hiurichs attributes this increase to the 
'slow oxidation of pyrites and other substances in the coal; the author, 
however, considers it to be duo to the absorption of gases into the 
pores of the coals left vacant by the expelled moisture. He has also 
round that the increase of weignt, which only exhibits itself when the 
coal has been nearly dried, has been going on during the whole 
period of the drying process, so that where accuracy is required it is 
preferable to weigh the water as such. According to Hinrichs the 
total volatile matter of coal is determined with accuracy by taking 

1 to 2 grams of undried pulverised coal, heating for three and a half 
minutes over a Bunsen burner, and then immediately igniting without 
cooling, for the same period over a blast gas lamp (white heat). The 
greatest difference which Hinrichs obtained amounted to 0*29 per 
cent. The author has repeated this method and obtained very fair 
results, although not quite so accurate as the above. The author 
adopts the following method;—Take about 2 grams of finely 
pulverised coal and let it form an even layer on the bottom of a thin 
platinum crucible. Weigh without cover, place the ^ncible (with 
cover on) in an upright position, then apply a powerful gas fiame. 
Note when the gases cease issuing from under the lid; allow one 
minute further heating, remove the gas flame, place the crucible and 
cover in a desiccator for about five minutes to cool, and then weigh 
without cover as soon as possible. For the determination of ash in 
refractoiy cokes and sucli substances as gas carbon, heat to redness 

2 grams of the coal or coke placed on a piece of platinum foil, in 
a combustion tube through which a gentle current of air is drawn. 
The ash should be saved for the determination of sulphuric ccid. 
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For tbo determination of the total stilphar, the best and simplest 
method is that suggested by Nakamura, which consists in heating the 
coal below a red heat in contact with alkaline carbonates, when the 
coal whether bituminous or not rapidly undergoes complete oxidation. 
For the purpose of distinction between the sulphur which goes over 
into the volatile matter, the sulphur left in the coke and that which is 
finally left in the ash combined as sulphate, three determinations are 
required;—(1) Total sulphur by Nakamura’s method. (2) Sulphur 
which is converted into sulphurous anhydride by combustion of the 
coke in air, obtained by roasting a quantity of coke representing a 
known quantity of the coal, and aspirating the gaseous products of 
combustion through a solution of iodine or bromine. (3) Sulphur in 
ash. This can be done either by boiling the ash with hydrochloric acid, 
filtering and determining the sulphuric acid in the filtrate, or by 
fusion* with alkaline carbonates. 


Proximate Analysis of Australian Shale, 


Sp. gr. = 1‘0401. 


Water lost at 100®. 0*44 

Volatile matter . 77 G9 

Fixed carbon . 5*oC 

Ash .. 15*83 

Sulphur in volatile matter. • • • 1 

„ fixed carbon --- > 0*48 

„ ash.J 


Corrected for sulphur. 

» 


•>> >» 
r 0*4548 

I 0*0121 

[0*0137 


100*00 


The practical method of examining coal for gas-making purposes 
partakes of two forms : (1) a partial imitation of the process of gis 
manufacture on a small scale; (2) analysis of coal by conducting a gas 
manufacture in a setting of clay retorts with large plant for exhausting, 
condensing, scrubbing, purifying, measuring the gas, and so on, as is in 
actual use. 

The laboratory practical analysis is undoubtedly of great 
value; it will, however, be necessary in interpreting the results, 
to recollect that the method of heating the coal is different to that 
used in practice with clay retorts. As far as quality and volume of 
gas are concerned, the best re.suIts are obtained with the small iron 
retort. The difference varies with the kind of coal employed. With 
the very finest coking coals the difference is very small, and as the 
coking quality of the coal increases so the difference between the two 
methods of testing increases. With coals (not cannels) which scarcely 
intumesce at all, the difference becomes very high. Cannels also vary 
in tlie same manner, the difference in tbe results being always 
connected with differences in the qualities of the cokes. Since the 
gas from the iron retort is not scrubbed, a deduction of about 3 per 
cent, should be made from the results of tbe small apparatus to 
compensate for the small loss of illuminating power suffered by the 
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of the large experimental works in the washing process. Wheh this 
allowance is made there is but little difference between the two 
methods of testing in the case of coking coals. 

Estimation of Hydrogen Sulphide and Carbonic Anhydride in Crude 
CoaUgas. —The author prefers the use of a method admitting of the 
employment of a tolerably large quantity of gas collected regularly 
during an interval of time sufficiently long to afford an idea of the 
average composition of the gas supply to be tested. The reagent used 
for absorbing the hydrogen sulpidde is cupric phosphate. Absorption 
tnbes charged with cupric phosphate gain in weight under the action 
of pure coal-gas; the increase of weight, however, soon reaches a limit, 
and the phosphate may be saturated by passing 3 cubic feet of pure 
dry-coal gas slowly through the tubes. The carbonic anhydride is 
absorbed in soda-lime tubes, one half full of soda-lime and one half of 
calcium chloride. To increase its absorptive power for coi^bonic 
anhydride the soda-lime is used in a moist condition. In cases where 
ammonia exists in the gas its removal is best effected by passing the 
crude gas before it is dried through a 12-inch filled with 

broken pumice saturated with syrupy phosphoric acid. 

Cyanogen,,: —This substance is estimated by passing a measured 
quantity of crude gas freed from ammonia through a filled 

with soda-lime, and then making a combustion of the residue as in an 
ordinary nitrogen determination. D. B. 

Analysis of Explosives. By G. Lunge {Chem. Ind.y 9, 273—274) 
—To render the author’s nitrometer suitable for the determination o; 
nitrogen by Crum’s method in substances like dynamite and gun-cotton, 
which cannot be introduced into the decomposition tube in the liquid 
form, and at the same time to avoid the error due to the evolution of 
carbonic anhydride to which Hempel’s modification (this Journal, 40, 
472) is liable, a small funnel-tube bent into a swan-neck is fitted by a 
rubber stopper to the cup in which the weighed substance has been 
placed. Through this the sulphuric acid required to dissolve the 
substance is poured. Any carbonic anhydride eVolved can escape, but 
loss of nitrous fumes is prevented by the acid which remains in the 
bend of the swan-neck. When the substance has dissolved (which in 
the ease of gun-cotton may take three-quarters to one hour) the 
solution is drawn into the graduated tube. The acid in the funnel 
tube follows and rinses the cup. The stopper can now be removed 
and further rinsings given. The siliceous earth suspended in the acid 
has not been found to cause any inconvenience. Three analyses of 
gun-cotton reported agree very closely. M. J. S. 

Estimation of Glycerol in Wine. By Samuelson {Chem. Zeit., 
10, 933—934).—Great discrepancies are observed in the estimation of 
glycerol by different chemists; this is probably due to want of 
uniformity in working, therefore the following mode of procedure is 
recommended. After adding milk of lime, evaporate only as far as to 
leave the mass just moist, then add somewhat more than 50 c.c. of 
96 per cent, alcohol, and evaporate the alcoholic extract to 5 c.c.; 
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extract with abeolute alcohol and ether, evaporate the extract nntil 
fi^e from alcohol, then dry the residue for at least an hour. 

D. A. L. 

Estimation of Solid Matter in Wines. By E. Bouilhox 
(CotnpL rmd.^ 103,498),—When the total residue in wine is estimated 
by evaporation in a vacuum, the weight of the residue obtained is 
lower the greater the surface of the evaporating dish, owing to the 
loss of part of the glycerol. Three dishes each containing 10 c.c. of 
wine were placed under the same receiver and kept in a dry vacuum 
for 8—24 hours. The results are given in grams of solid matter per 
litre of wine. 


Bordeaux. 

28 «q. c.c. surface.. 22 4 
70 „ „ 22-0 


with sand 6 mm. 
deep . 



Dilute alcohol 



Bousil- 


with 10 p. c, 

Girs. 

Ion. 

Coupage. 

gljcerol. 

30-8 

34-2 

2r)-(i 

34-8 

30-3 

330 

251 

33-2 

291 

30-4 

23-8 

317 


In order to obtain comparable results, flat dishes of the same 
diameter should be used, and these should contain eqnal quantities of 
wine and be placed in the same position in the receiver of the air- 
pump. C. H. B. 


Estimation of Acidity of Malt. By E. Priok (Bied. Cevtr., 
1886, 647).—The usual way to estimate the acidity of malt is to 
igest a weighed quantity of ground malt in water for two hours, 
with frequent agitation, to filter quickly, estimate acidity in an 
aliquot part, and calculate as hictie acid : the author found that half 
an hour’s digestion with water sufficed to show acidity; he recom¬ 
mends a 20 per cent, dilution by volume of neutral alcohol as the 
fluid for extraction, the percentage of acidity when this is employed 
remaining constant for 24 hours. 

His method is to dilute ordinary commercial absolute alcohol with 
four volumes of water, 500 c.c. of this is used to lUO grams of ground 
malt, digested in the cold for four hours with frequent agitation, 
filtered, and 100 c.c. titrated with baryta-water. J. F. 

Presence of Nitrites and Nitrates in Milk an Evidence of 
Adulteration. By M. Schrodt {Bied. Centr.^ 1886, 629).—Nitrous 
or nitric acids are not normally found in milk, and when found in a 
suspected sample should be taken as evidence of dilation, spring 
water which is often added to dilute it, generally containing either 
nitrites or nitrates. The objection may possibly be made that the 
cow’s fodder contained nitrates or nitiites; to put this to the proof, 
the author fed two cows for flve days on beets, to which he added 10 
gmms daily per head of potassium nitrate, notwithstanding which no 
trace of nitrates, Ac., was found in the milk; he therefore thinks the 
evidence afforded by tbeir presence is conclusive. The method used 
was that iutroduoed by Soxhlet, the reagent being diphenylamine. 

J. F. 
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Further Notes on the Methods of Examining and Chemicttry 
of Fixed Oils, By A. H. Allkn (J. 8oc. Ohem. Ind.^ 6, 66—72, and 
282—283). — Specific Gravity of OiU. —A convenient instrument for 
ascertaining the density of fixed oils is Westphal’s hydrostatic 
balance. A counterpoised thermometer suspended from a piece of 
thin platinum wire is attached to one end of a graduated lever. On 
immersing the thermometer in a liquid, it loses a certain weight. The 
equilibrium is restored by hanging on the lever a series of riders, 
which are adjusted in weight so as to make the reading very simple. 
As the employment of a thermometer as a plummet renders the 
instrument unsuited for determinations of density at 100®, or other 
high temperature, the author substitutes in such cases a plummet of 
thick glass rod. For the determination of the density of fats the 
author some time ago recommended the use of a Sprengel tube, and 
urged that the density should be taken at the boiling point of water. 
Ih all cases, however, where there is snflftcient substance at disposal, 
the Sprengel tube has been abandoned in favour of the plummet. 

Coefficients of Expansion of Oils, —A series of tables illustrating the 
rates of expansion of fats and oils are given, showing (1) that the 
rates of expansion of the fluid fixed oils are not sufficiently different 
to be of any value for their recognition; (2) that of the fluid fixed 
oils examined (sperm oil, bottle-nose oil, whale oil, porpoise oil, seal 
oil, menhaden oil, neats-foot oil, lard oil, olive oil, arachis oil, rape 
oil, sesame oil, cotton-seed oil, niger-seed oil, linseed oil, and castor 
oil) all with the exception of whale oil expand sensibly equally for 
the same increase of temperature; and (3) that with the exception 
of whale oil the correction in density for the fluid fixed oils examined 
may safely be taken at 0'64 for 1® 0. (water at 16’5® = 1000). 

Viscosity of Oils, —The author is of opinion that Redwood’s new 
form of viscosimeter bids fair to become the recognised standard 
instrument of the future. For many purposes, however, and especially 


as a convenient test by oil merchants, the following instrument is 
likely to grow in favour. It consists of a simple arrangement by 
which a small paddle-wheel (actuated by a falling weight) is caused 
to revolve in the sample of oil maintained at a definite temperature 
by an outer vessel of water. The manipulation is very simple, and 
the results expressed by the number of seconds required by the 
weight to fall through a given space are very constant. 

Bromine and Iodine Absorptions of Oils, —In order to facilitate the 
comparison between the results of Mills {ihid,^ 2, 435, and 3, 366) and 
Hiibl (Abstr., 1884, 1435), the author has multiplied the bromine 

127 

absorptions obtained by Mills by —, so as to obtain the equivalent 


iodine absorptions, and has compared the results with the experi- 
mental numbers for iodine absorptions obtained by Hiibl. The 
figures which are tabulated in the original paper indicate that the 
drying oils (containing linoleio acid) assimilate the largest proportions 
of the haloids, and their cs^pacity in this respect might probably be 
employed as a measure of their drying properties. The fish liver oils, 
however, fully equal the vegetable oils in their assimilating power for 
haloids. Hiibrs results in the main confirm those of Mills. 



ANALYTIOAL CHEMISTRY. 


8^ 

Valenta^B Acetic Acid Test —The author has tried this method 
(Abstr., 1884, 1078) on a number of oils and finds that a slight 
variation in the strength or proportion of the acid employed is not of 
importance, and that the temperature at which turbidity occurs with 
an^ particular specimen is readily observed and fairly constant. 
Concordant results have also been obtained from several samples of 
butter, and it appears probable that further experience may prove the 
method to afford a simple means of distinguishing butter from 
butterine. 

Determination of Glycerol ,—The diflBculties attending the deter-* 
mination of the glycerol produced by the saponification of fixed oils 
have recently been overcome by a method originally suggested by 
Wanklyn and Pox (Abstr., 1886, 395), and perfected by Benedikt 
and Zsigmondy. It depends on the saponification of the oil, and 
oxidation of the glycerol thus formed by potassium permanganate in 
alkaline solution, with formation of oxalic acid, carbonic anhydride, 
and water. The excess of permanganate is then destroyed by a 
sulphite, the solution filtered, the filtrate acidified with acetic acid, 
and precipitated with a calcium salt. As the precipitate contains 
calcium sulphate and silicic acid in addition to calcium oxalate, the 
amount of oxalic acid is determined either by titration of the pre¬ 
cipitate with permanganate in acid solution, or by estimating the 
alkalinity of the ignited precipitate. For the determination of 
glycerol in fats, the author recommends modifying the method in the 
following manner:—5 grams of the sample of fixed oil is placed in 
a six-ounce bottle, together with a solution of 2 grams of caustic 
potash in 12 c.c. of water. I'he bottle is securely closed and heated 
in a water-oven or in boiling water for 8 or 10 hours, the contents 
being frequently agitated. When the product is perfectly homo¬ 
geneous and all oily globules have disappeared, the bottle is opened, 
and the soap diluted with hot water, when a perfectly clear solution 
should be obtained, except in cases of sperm oil, wax, and other sub¬ 
stances yielding insoluble alcohols on saponification. The soap solution 
is then treated with a moderate excess of acid in the usual way, and 
the liberated fatty acids are separated from the aqueous liquid con¬ 
taining the glycerol, which latter is then ready for oxidation with 
alkaline permanganate as above described. D. B. 

Mauxnen^’s Test for Oils. By C. J. Ellis {J, Soc, Chem. Ind,^ 6, 
150—152 and 361—362).—The author has made some experiments 
with the view of extending the application of Maumen^’s test to drying 
oils and fish oils, to which it cannot be directly applied without some 
slight modification, owing to the violent action which ensues when 
these oils are mixed with concentrated sulphuric acid. To overcome 
this difficulty it was found necessary to mix with a drying or fish oil 
some liquid which will moderate the action of the acid on the oil. 
The author employed a mineral lubricating oil of 0’915 sp. gr. for 
this purpose, and as on mixing sulphuric acid with such an oil a 
certain increase of temperature takes place, it is necessary to deter¬ 
mine the rise due to each gram of the mineral oil. To accelerate the 
action of sulphuric add on the mineral oil, a certain proportion of 
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colm oil was added, for which the standard number, when not mixed,, 
was accurately determined and found to be 55^8®. Contrary to ex¬ 
pectation, it was found that the smaller the quantity of mineral oil in 
the mixture the greater is the value representing the rise due to each 
gram of the mineral oil, providing the rise due to each'gram of the 
vegetable oil remains constant whatever the mixture. To calculate 
the rise in temperature due to each gram of the mineral oil the 
following formula is employed :—y = a + 6®, in which y represents 
the rise in temperature due to each gram of mineral oil, x is the 
fraction of the mixture consisting of mineral oil, and a and h are 
constants depending on the conditions of the experiment and the 
particular mineral oil employed. 

In order to obtain the most concordant and trustwoi’thy reanlts, the 
maximum temperature attained should not exceed 60®, and it is for 
this reason that the author prefers the use of a mineral oil as the re¬ 
tarding reagent. D. B. 

Employment of Congo-red in Titrating Aniline. By P. 

Julius {Uhenu Ind,^ 9, 109—110).—Congo-red, the compound of 
tetrazodiphonyl with naphtholsolphonic acids, is turned blue by acids, 
and recovers its red colour with an excess of alkali. When used as 
an indicator in titrating aniline or its homologues with a mineral 
acid, the point is taken at which a bluish-violet, not changed by 
small further additions of acid, is produced. A much larger excess is 
required to produce a pure blue. The results do not vary more than 
0*2 per cent, from the theoretical numbers. M. J. S. 

Hiifner’B Method of Estimating Urea. By E. PflIjoer and 
K. Bohland {Pflilger^s Archiv, 39, 1—17).—Pfliiger and Schenk pre¬ 
viously proved (ibid,, 38, 326) that Hufner's method of estimating 
the nitrogen in urine gave results which were too low and variable to 
found a calculation of the total nitrogen on. Owing to the improve¬ 
ment made in Bunsen’s method, the authors have been able to 
ascertain whether Hiifner’s method was sufficiently accurate for the 
determination of urea only. They find that the results are always 
too high and also very variable. The variation ranges from 1 per 
cent, to 10 per cent., and docs not therefore admit of. compensation. 

J. P. L. 

Estimation of Urea in Human Urine with Sodium Hypo- 
bromite. By E. PpLiloBR and K. Bohland (Pfluger's Archiv, 39, 
143—158).—Pfliiger’s new method of estimating urea by hypobromite 
(Pfluger'e Archiv, 38, 503) can be applied to the estimation of urea in 
human urine pi*ovided the nitrogenous extractives are first removed. 
For this purpose, a given volume of urine acidified with hydrochloric 
acid (1 of acid to 10 of urine) is precipitated with sufficient phospho- 
tungstic acid to ensure the separation of all the extractives, the 
mixture made up to a known volume, and allowed to remain 24 hours 
at least previous to filtration. The acid filtrate is carefully neutralised 
with powdered lime, and again filtered through a dry filter. 

Great stress is laid on the use of pure soda and bromine for the 
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preparation of the hypobroraite. The mean error of several analyses 
of urine by this process was + 1'3 per cent. J. P. L. 

Qualitative Teats for the Dyes Found in Commerce. By 0. 

N. Witt (Chem, Ind., 9, 1—7).—A table of reactions for the identi¬ 
fication of about 80 artificial colourin^^ matters taken singly. Many 
commercial dyes are mixtures : in this case, the powder strewn upon 
wet filter-paper or colourless sulphuric acid will generally give 
streaks of more than one colour. Where the mixture is more intimate 
a solution must be made, and the colouring matters withdrawn frac¬ 
tionally by dyeing small pellets of wool or silk in it. The principal 
adulterant for azo-dyes is sodium sulphate. It is best detected after 
precipitating the colour by pure sodium chloride. M. J. S. 

Defection of Artificially Coloured Red Wine (Claret). By J. 

Hebz (Chem. Zeit,, 10, 968-^969; 998).--.To 30—50 c.c. of the Wine, 
or if the quantity of colouring matter in the wine is small, 100 c.c. 
concentrated to 30 c.c., 20—30 c.c. of a saturated solution of magne¬ 
sium sulphate, and 10—20 c.c. of soda solution are added, stirring 
well; if necessary the treatment is repeated until the liquid is 
colourless, or nearly so. The filtrate is made acid with dilute sul¬ 
phuric acid (1: 3), and if sulphonic acid colonrs are present the red 
colour reappears. The most commonly used member of this group, 
acid-maqenta (rosanilinosulphonic acid), yields a violet-red solution, 
and can be estimated by comparing the tint with magenta solutions 
of known strength. One mgram. of magenta per litre can be distinctly 
detected in 30 c.c. of wine without previous concentration. When 
archil (orseille) colours are present, the filtrate is bluish, and when 
made acid turns a litmus-red colour. To test for magenta under such 
circumstances, Blarez’ method of shaking with lead dioxide is nsed; 
this destroys the orseille and natural colour. Cazoneuve’s method is 
not recommended. To test for other colours in the magnesium 
hydroxide precipitate, the gelatinous mass is stirred up with hot 
water, allowed to settle, and the liquid decanted off. If only the 
natural colour of the wine is present, or lilberry has been used, this 
liquid is yellow-brown; if archil has been used, dark-violet; if 
•ponceau^ onion or ponceau red; if caasimne^ pale-red or dark-yellow; 
if vinicoline bordelaise, a yellow-red to yellow-brown liquid, which 
when poured on sulphuric acid gives a violet ring. By shaking the 
coloured liquid with amyl alcohol, ponreaw yields an onion-red residue ; 
vinicoline^ a dark-brown one; emsisdne^ a dirty-green, violet at the 
edge, turned yellow by strong hydrochloric acid. The precipitate is 
a dark‘grey or brownish-grey colour when the natural or vegetable 
colours only are present: with archil^ it is violet; with magenta 
(acid or ordinary), dirty white; with oaftsisdne^ dirty yellow-brown; 
with hinicoline^ crimson-red. The precipitate is mixed with sand, 
dried, and extracted with ether; the extract contains any ordinary 
magenta which can he identified in the usual manner by dyeing wool, 
or emsiedne which dyes wool red-brown and leaves a yellow-brown 
residue in the dish. The dyed wool becomes yellow when treated 
with strong hydrochloric acid and Colourless with ammonia. When 
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wine ifl shaken with amyl alcohol, and the coloured extract evaporated, 
the residue, if it contains the substances named, behaves in the 
manner described below 

With concentrated 


HOI. NaHO. 

Archil. violet-red blae ^ red blue ^ 

Bordeaux, B.... carmine carmine carmine carmine 

Ponceau, RRR.. dark-red ^ crimson crimson brown 

Cassissine. violet-purple yellow yellow- red 

brown 

Vinicoline Bor- 

delaise. cherry-red brown red brown 


whilst the wine after extraction is cherry-red with ordinary maqenta, 
violet-red with acid-magenta^ dark-cherry with Bordeaux, yellow-red 
with pon4ieau. Wine coloured with magenta produces a violet froth. 
The detection of vegetable colouring matters in presence of the natural 
colour of wine or otherwise is a matter of great diflSculty, and most 
of the known methods are ineffectual; it is, however, effected by the 
author with comparative facility in the following manner:—10 to 16 c.c. 
of wine is shaken with 5 c.c. of a saturated solution of tartar emetic, 
and then examined by reflected and transmitted light either at once 
or, if no immediate change has taken place, after some time. This 
treatment produces with genuine red wine always a cherry* red colour, 
and with other substances as follows:— Red-poppy {Papaver rhoeiis)^ 
dark cherry-red; cherry, violet; commercial elder colouring matter, 
red-violet; hilbeiry (Vaccin, myrtill), h\ue-vio\Qt; privet-berry, pure 
violet. White wines artificially coloured, and red wines mixed with 
artificial colours have been successfully examined in this manner; in 
the latter case the wine some time after treatment is compared with a 
genuine red wine to distinguish more readily the change of colour. 
Old solutions of privet do not give the colour change. Sodium 
hydrogen carbonate produces with pure wine, brown-red ; with wine 
coloured with pure elderberry, grey-violet; and with bilberry, brown- 
green. Tartar emetic appears to form an antimony lake with the 
colouring matters. With practice, all the above-mentioned colours can 
1)6 detected in 30—60 c.c. of wine. In the subsequent communication 
(loc, cit, H98), the author acknowledges the priority of Ambuhl and 
Elsner^s recommendation of the use of tartar emetic for the purpose 
in question. They, however, recommend hot solutions; the author 
finds cold better. Fermented bilberries give the violet colour even 
beitter than unferinented berries, especially when fresh, inasmuch as 
oxidation interferes with the delicacy after a time. The distinctness 
of this colour is increased by diluting the wine. D. A.^ L. 
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Chemical Changes produced by Sunlight. By E. Duclaux 
(OompL rend,^ 103, 881—882).—Many organic compounds are affected 
by solar radiation in the same way as by microbes, the products of the 
change being water and carbonic anhydride, with other substances 
which are relatively stable in the conditions under which they are 
produced, and are identical with the products qf the action of 
microbes. 

Caqe-sugar in neutral or alkaline solution is not affected by pro¬ 
longed exposure to sunlight, but if slightly acidified even with an 
organic acid it is readily inverted by solar radiation. The solution of 
invert sugar undergoes no further change so long as it remains acid, 
but if made alkaline the glucose is rapidly decomposed with formation 
of water, carbonic anhydride, oxalic, formic, and acetic acids, and 
about 3 per cent, of alcohol. A similar change takes place, although 
less rapidly, out of contact with the air, and hence it is evident that 
the decomposition is due to internal combustion. 

Lactose and lactates also yield alcohol under similar conditions. 
The exact nature of the change in any case is modified by the nature 
of the source from which oxygen is absorbed (air, salts of platinum, 
gold, mercury) ; but the chief products are pracHcally the same from 
all substances. These pi’oducts are alcohol, oxalic acid, acids of the 
acetic series, leucine, caibamide,carbonic anhydride, water, &c. Certain 
differences ai^e, however, observed. Tarteric acid gives aldehyde in 
place of alcohol, and the alcohols, if oxidation is regular, tend to 
produce the corresponding acid of the acetic series. C. H. B. 

Practical Methods of Photographing the Spectrum. By 

J. M. Eder (Monatsh, Ghem,^ 7, 429—454).—This paper contains a 
description of some practical methods of photographing the various 
parts of the spectrum by silver bromide gelatin plates sensitised by 
different dyes. The preparation of the plates and the processes used 
for the development are described in full, and accompanied by copies 
of photographs taken. 

For spectra from the ultra-violet to the yellow, about D, the best 
dyes are erythrosin, benzopui*pnrin 4B, and quinoline-red; from the 
ultra-violet to the red cyanin, is the best; from the orange to the red, 
coerulein with red glass, and “ sensitive green,” a dye from para- 
hydroxy benzaldehyde and dimethylaniline, are recommended. These 
plates, sensitive to the green, yellow, or red part of the spectrum, are 
suitable for photography by petroleum and gas light, and for taking 
photographs of gilded documents and papyri, of microscopic prepara¬ 
tions, and of clouds on a blue sky, interposing yellow glass to subdue 
the blue. Excellent photographs of stars have been taken with the 
aid of these plates. V, H. V. 
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Electrolysis of Carbon Componnds*. By X Hab^bmann 
{Monatsh, Chem,y 7, 529—651]).—In continuation of former experi¬ 
ments on the electrolysis of carbon compounds (Abstr.,.1881,215), the 
author describes the- results which are obtained undbr various con¬ 
ditions with alcohol acidified with sulphuric acid, or rendered alkaline 
by soda, and with potassium acetate dissolved in methyl alcohoF or its 
horaologues. The sources of electrical energy used were a therme- 
battery of 120 elements, a SmeeVbattery of 16 elementj?, and a dynamo*- 
machine of one horse-power. 

On electrolysis, alcohol acidified*with sulphuric acid yields hydrogen 
evolved as gas at the negative pole,.aldehyde, and after prolonged action 
aldehyde-resin together with ethyl hydrogen sulphate. The main» 
reaction is therefore CaHeO = C 2 H 4 O -f H 2 . If the alcohol is rendered 
alkaline, or is in the form of sodium ethoxide, the products of decom¬ 
position are hydrogen^ carbonic anhydride as sodium carbonate, an 
aldehyde-resin insoluble in ether and alcohol; together with a soluble- 
modification, and a substance allied, to cinnamaldehyde. 

A concentrated solution of potassium acetatle in ethyl alcohol yields* 
a mixture of hydrogen and ethane together with potassium ethyl 
carbonate, by the mutual decomposition of the salt and acid. In fact, 
the process serves as a convenient method for the preparation of 
potassium ethyl carbonate in^ large quantities, as the salt separates in 
fine crystalline aggregates. It is quickly decomposed by water, but 
dissolves in absolute alcohol without change. 

The results obtained witli solutions of potassium acetate in. methyll 
and butyl alcohols were unsatisfactory. V. H. V. 

Phosphates. By Berthelot (Compt Tend,,. 103, 911—917).— 
When ammonium chloride is added to* a solution of trisodinm phos¬ 
phate there is an absorption of heat which varies with the proportion, 
of ammonium chloride,, being 5^96, 5’63, 4*84i, and 2 62-cal. for 3, 2, 1 
and ^ mols. of ammonium chloride respectively. Complete decom¬ 
position of the sodium phosphate would correspond with an 
absorption of heat equal to — 6 4 call, and hence it is evident that 
the action of the ammonium chloride is almost complete, although the 
water exerts a greater dissociating effect on the ammonium phosphate 
than on the sodium salt. 

If trisodium phosphate ia added to* a solution of a magnesium, 
barium, strontium, calcium, or manganese salt, a colloidal precipitate of 
the insoluble phosphate is at first formed, and there is considerable 
absorption of heat, but after some minutes the precipitate becomes 
crystalline and a large quantity of heat is developed. The heats of 
formation of the colloidal and crystallised phosphates are given in the 
following table;— 

Colloidal. Crystallised. 


Magnesium phosphate. 

67*8 cal. 

83*0 cal. 

Magnesium hydrogen phosphate.. 

50-6 

99 

54-2 

99 

Barium phosphate. 

C'8'4 

99 

100 8 
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Strontium phosphate .......... 

66-4 

99 

97-4 

99 

Calcium phosphate . 

640 

99 

— 

99 

Maugaii^se phosphate ..»*. 

45-8 

99 

525 

99 
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In the case of barium phosphate,*ttie sodium phosphate must be 
added to the barium chloride, and not vice versd^ otherwise the change 
to the crystalline state is too rapid. The phenomena now described 
explain the discordant results obtained by Louguinine and the author 
for the heat of neutralisation of phosphoric acid by baryta, and also the 
differences observed by Blarez (this vol., p. 7) between the heats 
of formation of barium phosphate and barium arsenate. In the case 
of strontium also, the change to the crystalline condition is extremely 
rapid, if the strontium solution is poured into that of the trisodium 
phosphate. Calcium phosphate was obtained only in the colloidal 
form. 

The heats of formation of the oolloidal insoluble phosphates do not 
differ to any great extent from the heat of foraiation of an equivalent 
quantity of trisodium phosphate, 33*6 x 2 cal. In other words, the 
precipitate in its initial condition corresponds closely with the soluble 
salt from which it has been derived, a farther example of the tendency 
of systems which are undergoing transformation to preserve their 
molecular type. On the other hand, the new phosphates may be 
dissociated by water to a greater extent than the soluble phosphate 
from which they have been formed; and this dissociation will be 
accompanied by an absorption of heat. This absorption is practically 
nil with barium phosphate, which approximates closely to the alkaline 
phosphates, but it is very distinct with magnesium phosphate, which 
is more readily dissociated. 

In dissolved trisodium phosphate, the third and even the second 
equivalents of the base are less intimately combined with the acid than 
the first atom, and are partially separated from it by the dissociating 
action of the solvent. There can he little doubt that this imperfect 
state of combination also exists in the coUoidal insoluble phosphates, 
the formation of which is due to a polyalcoholic rather than an acid 
function of the phosphoric acid. The combination,, however, soon 
beoomos more intimate, and the alcoholic function changes to an acidic 
function comparable with that of ordinary tribasic acids, the change 
being accompanied by development of heat and crystallisation of the 
phosphates. . The actual development of heat is much greater than 
can be supposed to be due to. the mere physical change from the 
colloidal to tJie crystalline condition, even if the change were 
accompanied by combination with water. As a matter of fact, tho 
crystallised phosphate contains less water than the colloidal phosphate. 
In their new condition, the heats of formation of the insoluble phos¬ 
phates become practically treble that of the ordinary monophosphates, 
or in other words, the three acid functions become equivalent to one 
another, and to this change is due the greater proportion of the heat 
developed in the passage from the colloidal to the crystalline form. 

C. H. B. 

Heats of NeutraUsation of Homologous and Isomeric Acids. 

By H. Gal and E. Werneb {Conipt, rend,<t 103, 806—809).—The 
author has determined the heats of neutralisation of isobutyric, 
isopropylacetic, trimethylacetic (pivalic), caproic, isobutylacetic, and 
sorbic acids, and his results, together writh the heats of neutralisation 
of the lower acids of the acetic series, as determined by Berthelot, 

h 2 
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Louguinine, and others, are given in the following table. Heat of 
solntion of isobutyrio acid, directly + 0 973 cal., indirectly + 1*012 
oal,; isopropylacetic acid, directly + 1*167^ indii^ectly + 1*080. 


Heat of 

Acid. neutralisation. 

Formic acid, H-COOH. 13*3 

Acetic acid, Me*COOH.. 13*4 

Propionic acid, CH 2 Me'COOH.-. 14'3 

f Normal butyric acid, CH 2 Me*GH 2 *OOOH . 14*4 

I Isobutyric acid, CHMe 2 *OOOH. 13*9 

r Normal valeric acid, CHjMe-CH^-OHa-COOH. 14*4 

< Isopropylacetic acid, CHMe 2 'CH 2 *COOH. 14*4 

[ Trimethylacetic acid, CMes'COOH. 13*674 

f Normal caproic acid, CH 2 Me*CH 2 ‘CH 2 *CH 2 *COOH . 14*689 

\ Isobutylacetic acid, CHMea*CH 2 *COOH. 14*5 


Omitting formic and acetic acids, the heat of neutralisation of the 
other acids, with the exception of isobutyric and trimethylacetic acids, 
is practically constant, and varies between 14*3 and 14*6. Isobutyric 
acid is a secondary acid, and trimethylacetic acid is a tertiaiy acid, and 
it would seem therefore that the heat of neutralisation of primary acids 
is greater than that of secondary acids, whilst that of tertiary acids 
is somewhat smaller still. The heat of neutralisation of sorbic acid, 
which is regarded by Menschutkin as a tertiary acid, is 12*945. 

0. H. B. 

Heats of Neutralisation of Malonic, Tartronic, and Malio 
Acids. By H. Gal and B. Weuner {Oompt, rend,, 103, 871—873).— 
Malmic Acid ,—Heat of solution at 10® = —4*573 cal. Heat of 
neutralisation by soda: 1st equivalent, 13*342 cal.; 2nd equivalent, 
18*778 cal.; total, 27*120 cal. 

Tarironic Acid ,—Heat of solution at 12® = —4*331 cal. Heat of 
neutralisation by soda: 1st equivalent, 13*711 cal.; 2nd equivalent, 
11*856 cal.; 3rd equivalent, 0*0 cal.; total, 26*667. 

Malic Acid ,—Heat of solution at 20® = —3*148 cal. Heat of 
neutralisation by soda: 1st equivalent, 12*730 cal.; 2nd equivalent, 
12*189 cal.; 3rd equivalent, 0*0 cal.; total, 24*919. 

The heat of neutralisation of oxalic acid is 28*1 cal. (Berthelot and 
Thomsen); of succinic acid, 26*4 cal. (Chroutschoff) ; and tartaric 
acid, 25*3 cal. (Berthelot). 

It is evident from these values that the heat of neutralisation 
diminishes as the molecular weight increases. The introduction of 
the OH group into oxalic, malonic, and succinic acids lowers the heat 
of neutralisation by abont 2 cal. A similar difference has previously 
been observed between propionic and lactic acids, and between benzoic 
and the hydroxybenzoic acids. 0. H. B. 

Theimochemist^ of Reactions between Magnesium Salts 
and Ammonia. By Beethblot (Oompt. rend,, 103, 844—848).— 
When magnesium sulphate selution is mixed with an equivalent 
quantity of sodium hydroxide solution, there is an immediate develop*^ 
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tnent of +0*18 cal., bufc the development of heat gradually slackens, 
and at the end of 10 minutes is + 1*14 cal. The successive develop¬ 
ments of heat are .due to the fact that a basic salt is first formed, 
•which is afterwards decomposed by the soda, and also to the hydra¬ 
tion, contraction, <fcc., of the precipitate. Magnesium chloride and 
sodium hydroxide behave in like manner. At first there is an absorp¬ 
tion of —0*32 cal., and afterwards a development of +0*32 cal., the 
£nal result being nil. 

It is evident, as the researches of Thomsen, Favre and Silbermann, 
Ditte, and others have already indicated, that the heat developed by 
the action of acids on magnesium hydroxide approximates closely to 
that developed by their action on potash and soda. 

The action of ammonia on magnesium sulphate is accompanied by 
an absorption of —0*24 cal., whereas if the magnesium were com- 
pletely displaced, 3*0 cal. should be absorbed. The difference is due 
to the formation of double salts or oxides, the production of which is 
accompanied by a development of +2*8 cal. With magnesium chlo¬ 
ride, the difference between the calculated and observed values is 
+ 2*2 cal. 

If magnesium sulphate is mixed with 2 mols. of ammonium chloride, 
+ 0*32 cal. is developed, and if an equivalent quantity of ammonia is 
now added, there is a further development of +0*26 cal,, the total de. 
velopment of +0*58 cal. being due to the formation of a complex 
oxide, the heat of neutralisation of which is 0*68 cal. higher than the 
sum of the beats of neutralisation of magnesium oxide and ammonia 
separately. When magnesium chloride is mixed with ammonia, there 
is an absorption of —0*48 cal., and if ammonium chloride is then 
added there is a development of +0 56 cal., the aum being 0*08 cal., 
from which it follows that the heat of neutralisation of the complex 
oxide by hydrochloric acid is practically identical with that of magne¬ 
sium oxide. 

If magnesium sulphate or chloride solution is mixed with sodium 
hydroxide, and ammonia then added, the greater part of the precipi¬ 
tate redissolves, but there is no sensible thermal disturbance, a result 
which indicates that the heat of solution of the precipitate is identical 
with its heat of combination with the solvent. If, on the other hand, 
magnesium sulphate is first mixed with ammonia, and the sodium 
hydroxide added afterwards, there is a development of +1*00 cal., 
probably due to the fact that, the order of admixture being reversed, 
the liquid requires a much longer time to attain the same condition. 
The difference between the observed thermal disturbance and the de¬ 
velopment of heat resulting from the action of soda or magnesium 
sulphate alone is a further proof of the formation of complex com¬ 
pounds. 

If magnesium sulphate is mixed with 2 mols. of ammonium chlo¬ 
ride and sodium hydroxide then added, +3 64 cal. are developed, 
and Boiae permanent precipitate is formed. The thermal disturbance 
is greater than that which would conespond with the displacement of 
ammonium by sodium, and the difference indicates the combination of 
magnesia and ammonia with formation of ammonio-magnesiuin sul¬ 
phate, If 4 mols. of ammonium chloride are added at the begin- 
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niBg, no precipitate is formed, and tlie heat developed is + 9*90 oaL 
With magnesium sujphate, the excess of heat developed above that 
(oiTesponding with the decomposition of the ammonium salt is 
-f 1’2 caL, with tlie chloride it is -f 1*0 cal. 

From .these-results it‘iollows*that the complex ammonio-magnesinm 
bases in uniting with sulphuric or hydrochloric acid, develop about 
-f 18 cal. more than pure ammonia, and +0*3 cal. move than magne¬ 
sium oxide. The association of ammonia with a metallic oxide such 
as magnesia would seem to result in the production of a complex 
alkali analogous to tetramethylammonium oxide, with an energy 
greater than that of metallic oxides, and approaching -that of the 
strongest alkalis. C. H. B. 

Heats of Combustion and Formation of Homologous Phe¬ 
nols. rBy F. Stohmann, P. Rodatz, and H. Hbrzbbro (/. jpr. Chem. 
[2], 34, 311—327).—In this paper a series of determinaiions of the 
heats of combustion and formation of the homologous series of 
phenols are given in detail, as also their heats of liquefaction. The 
principal values obtained are given in the following-table:— 


Heat of combustion 

Heat of 

per gram-molecule. 

•formation. 

Phenol (solid), CsH.-OH.. ,. 

723659 

— 

„ (liquid). 

726002 

— 

Orthocresol (liquid), CeH^Me^OH. .. 

883008 

-50992 

„ (solid). 

879788 

— 

Metacresol (liquid). 

880966 

53044 

Puracresol „ .. 

882900 

51100 

„ (solid) . 

il80441 

— 

Orcinol, C 6 H 8 Me(OH )2 (solid).. 

824724 

109276 

Orthoxylenol, OeHsMe/OH (solid).. 

1035434 

61566 

Metaxylenol (liquid). 

1037499 

69501 

Paraxylenol (solid). 

1036638 

61362 

Pseudocumenol, CgHjMea^OH (solid) 

1191461 

68549 

Carvacrol, OeHsMePr-OH (liquid).. 

1354819 

68181 

Thymol (liquid). 

1353760 

69250 

„ (solid) . 

1349982 

— 


On a comparison of these numbers, it will be seen fhat every dig- 
.placement or hydrogen by a methyl-group corresponds with an incre¬ 
ment of 156356 oal. in the heat of combustion, a valoe practically equal 
-to that obtained for the homologues of methyl alcohol. Thus it follows 
that the displacement of hydrogen by methyl, either in the so-called 
side-chain or in the nucleus, corresponds with the same value for 
the heat-increment. Thus the value for ethylphenol will be equal to 
that of xylenol. .Similarly also, as the values for carvacrol and 
thymol are ^proximately equal to that of pseudocumenol, namely, 
the introduction of the isopropyl-group produces the same effect as 
that of three single .methyl groups, then the beat values of the iso- 
are equal to those of normal-compounds. V. H. V. 
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Some Laws of Chemioal Combmation. Bj db Landeho and 
R. Prieto (Oompt,,rend.^ 103,934—935).—If chemical combination h 
taken ras the clashing together of the particles of the elements, and if 
each particle is regaixied as possessing a constant velocity which is 
characteristic of the particular »element, the loss of energy resulting 
from the union of the non-elastic particles may be regarded as the 
equivalent of the quantity of heat developed by the combination. 
These considerations lead to the formula— 




ee' 

2 (e -h e') 


(v + 


in which / = the heat of combination ^expressed in calories, e, e = the 
weights of the combining elements equivalent to 1 gram ot‘ hydrogen, 
whilst ‘V and V' are quantities which are constant for each element 
and are proportional to the velocities of their particles. These quan¬ 
tities may be termed thermodt/namic const ants, or thermodynamic 
equivalents, and their value is obtained by the formula— 


V ± V' = u/2/l+l 

V ec 


Take the case of the two copper bromides— 

Cuprous bromide: e rf- e' = 143*4; / = 25900 cal.; V + V' r-. 
±88*269 

Cupric bromide: e + 6'= 111*7; /= 17300 cal; ^ ± V' = 
±39*039. 

Calculations with tin bromides, mercury bromides, mercury iodides, 
Ac., lead to similar results. Since V ± V' is the sum or difference of 
the thermodynamical equivalents of the two»elementB in each system; 
it is necessary to obtain the constants of some of the elements from 
different sets of compounds, care being taken to use only thermo¬ 
chemical data referred to the solid state. The following table gives 
the thermodynamical equivalents of several elements, these values re¬ 
ferring in each case to that quantity of the element which is equivalent 
to 1 gram of hydrogen:— 


K .... 

4.5-221 

Na.... 

.. 49-708 

Hg.... 

.. 9-079 

Br .... 

.. 44-171 

I. 

.. 32-416 


S .... 

. 47-874 

Tl. 

5-223 

Ag .. 

. 12-786 

Cu ..., 

4-999 

Ca .... 

... 50-309 


A1. 48-218 

Zn. 13*078 

Pb. 5*15.5 

Si. 37*519 


C. H. B. 


The Law of Volumes in Chemiatipy. By T. S. Hunt {Chem. 
Newsyb^, 206—207).—The author advocates the universal application 
of the law of volumes to solids, liquids, and gases, which would render 
the application of the atomic hypothesis to explain (the law of definite 
proportions wholly nnnecessary. Prom this standpoint, the union of 
many volumes of vapour or gas to form a single volume of vapour or 
solid would be regarded as chemical combination; the reverse, 
namely vaporisation, would be chemical decomposition, which would 
be without specific difference in the case of integral volatilisation, or 
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iirith definite cbanges,. as in oases now regarded as dissociation. The 
difference between chemical and physical molecules would henoe be 
quite evident. D. A. L. 

Velocity of Dissociation. By H. Lbscoeur (OompL renJ., 103, 
981—933).—The velocity of dissociation of acid sodium acetate, 
08H30aNa,2C2H40a, was determined by placing the compound in a 
small bell-jar which also contained soda-lime; the temperature of the 
whole being kept at* 100°. The mean velocity of dissociation during 
a given interval is determined by dividing the time into the loss of 
weight of the compound. The results indicate the existence of a 
biacetate, C3H802Na,Ci8H402, and a sesquiacetate, 2C8H302Na 4- 
C2H4O2. 

Velocity of dissociation does not depend on the temperature alone, 
as Miiller-Erzbach supposes, but also on the physical condition of the 
substance w^hich is undergoing dissociation. In this particular case, 
the rate of dissociation increased fourfold when the acetate became 
solid, although the tension of dissociation did not change, and similar 
phenomena are observed with copper sulphate crystals, &c. 

C. H. B. 

Nature of Liquids. By W. Ramsat and S. Young (Chem, News, 
64, 203—205).—It is proved by various investigations that, above a 
certain pressure and temperature, all liquids show an increase in the 
density of their saturated vapours beyond that deducible from the 
molecular formulro, varying of course with the liquid. Some liquids, 
however, known to be dissociable, in addition show an increase 
also on fall of temperature and pressure below a certain tem¬ 
perature and pressure characteristic of the liquid. Reasoning from 
these facts, the following difference is suggested between stable and 
dissociable liquids:—In the former, the molecules exhibit physical 
but not chemical attraction; in the latter both physical and chemical 
attraction are evident, inasmuch as, besides cohesion and surface ten¬ 
sion, there is evidence of molecular combination. The behaviour of 
vapours at the moment the liquid is visible support this theory, for 
whereas vapours from dissociable liquids continue to rise in pressure in 
spite of the decrease in volume and condensation of liquid (evidence 
of non-homogeneity of the vapour, owing in these instances to forma¬ 
tion of molecules of higher molecular weight), vapours from stable 
liquids do not behave in this manner, but the pressure in such case is 
the vapour-pressure corresponding with the temperature; hence it 
may be concluded that the latter show no tendency to form complex 
molecular groups. 

With regard to the solvent action of a fluid above its critical point, 
the authors have worked with a solution of eosin in alcohol, taking 
the fluorescence as indicating solution. They find that solution existed 
at least for a short time at temperatures a little above the critioal 
point, and at volumes smaller than the critioal volume; apparently, 
however, after some time the solid is wholly deposited as such on the 
walls of the tube. This is not conclusive, as the translucent red sub¬ 
stance deposited oh the glass interfered with the detection of the 
fluorescence. According to the authors* view of the nature of liquids, 
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solntibn should be possible above the critical point provided the 
volume is sufficiently small. D. A. L. 


Capillary Constants and Meniscus Angle. By J, Traubb 
(J. jyr, Ohem. [2], 34, 292—311).—Determinations are given for the 
value of the function cos B according to the formula rh = o? cos 0^ for 
aqueous solutions of the alcohols of the paraffinoid series and acids of 
the acetic series at various degrees of concentration (comp. Abstr., 
1885, 1033). The principal points to be noticed are that both propyl 
and isopropyl alcohols show a minimum value for the function with 
mixtures of equal weights of the alcohol with water, and that the 
curve for butyiic acid at first decreases with increase of concentration 
up to 30 per cent., thence increases up to 50 per cent., and sub¬ 
sequently decreases. 

After a historical review of the literature on the magnitude of 
drops, an account is given of experiments, made with an apparatus 
previously described, permitting of the formation of drops from a 
capillary tube under constant or variable conditions of temperature 
and pressure. The weight of the drops was ascertained by deter¬ 
minations of the specific gravity and the number of drops in a 
constant volume. The results obtained with the above-mentioned 


alcohols and acids show that the volume of the drops is proportional to 
the rise in height in the capillary inbe^ or their weight is proportional to 
the product of the height and the specific gravity. If then the mean 


weight of the drop is divided by the circumference -—, then for all 

Zrrr 


liquids examined this quotient is less than the capillary constant 
ot co8 £^, and secondly this quotient increases with decrease of radius 
of the tube. Both these statements are deduciblo from the previous 
observations of Hagen and Quincke. 

Again the diameter of the capillary tube determines the shape 
of the drop; thus with tubes of less than 3—4 mm. their form is 
moi*e or less spheroidal, with tubes of 1 mm. the form is cylindrical 
with a convex base, and with tubes of larger diameter it is para- 
boidal. V. H. V. 


Crystallisation by Diffusion. By C. E. Gdionkt (Compf, rend.j 
103, 873—875).—The experiments described in this paper are an 
extension of Becquerel’s researches on electro-capillary reactions. 

The introduction of any solid into a saturated solution of another 
solid determines the crystallisation of the latter, provided that the 
solid intinduced is soluble in the particular solvent. For example, 
solid paraffin introduced into a saturated solution of sulphur in 
carbon bisulphide causes the separation of crystals of sulphur, and 
vice versa; sodium thiosulphate introduced into a saturated solution 
of ammonio-cupric sulphate yields violet needles of ammonio-cupric 
thiosulphate. 

If crystals of sodium sulphate are placed in a saturated solution of 
^rium chloride, the crystals become opaque but retain their form, 
wd when the crystals are broken each one is found to be a sort of 
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miniature lode with crystals of barium sulphate. Barium chloride 
introduced into a saturated solution of sodium sulphate yields only 
amorphous barium sulphate, probably because the chloride dissolves 
too quickly. Ordinary sodium phosphate placed in magnesium 
sulphate solution produces crystallised magnesium phosphate. 

In order to observe these phenomena with two liquids, it the action 
is merely physical, a saturated solution of a solid is covered with a 
layer of the solvent, and on this is poured a second liquid in which 
the solid is somewhat less soluble than in the first. The liquids 
gradually mix by diffusion, and the solid separates in very distinct 
crystals. If a saturated solution of sulphur in carbon bisulphide is 
covered with a layer of the bisulphide, and on this is poured a layer 
of oil, alcohol, glacial acetic acid, benzene, petroleum, &c., octahedral 
crystals of sulphur are deposited. A saturated -solution of lead 
chloride in hydrochloric acid covered in a similar manner with a layer 
of hydrochloric acid and a layer of water, yields fine crystals »of lead 
chloride. 

Where chemical action takes place between the liquids, one is placed 
in a crystallising dish which is filled .nearly to the top, and this is 
placed inside another vessel which contains the second liquid. Water 
is then carefully poured into both dishes until it is just higher than 
the edge of the inner dish. Diffusion takes place through the super- 
natant water, and crystals are formed. Sodium sulphate and calcium 
chloride give long crystals of calcium sulphate; sodium sulpliate and 
barium chloride give crystallised barium sulphate; sodium sulphate 
and lead acetate give crystals of lead sulphate; »and potassium ferro- 
cyanide and lead acetate yield long pale-yellow needles of lead ferro- 
cyanide. 

On a large-scale, wooden vessels with a leaden partition which does 
not quite reach to the top are used. TheSiquids are poured one into 
each compartment, and the latter are then tilled up with water until 
the water juet flows over the top of the partition. In this way very 
large crystals can be obtained. <5. H. B. 

Influence of some Normal Salts on the Decomposition of 
Methyl Aoetate by Hydrochloric and Sulphuric Acids. By H. 

Teey (/, pr. Chonu [2], 34, 353—377).—Ostwald investigated (J, pr. 
Ghem, [2], 23, 209) the difference in the action of acids caused by 
the presence of their normal salts; the author has repeated these 
experiments with a view to obtaining a satisfactory explanation of 
this action. The experiments were made with hydrochloric and 
sulphuric acids, and the salts of these acids with the alkalis and 
alkaline earths. The methyl acetate method was used, in the manner 
previously described, with norma! acids (I gi*am-equivalent in 1 litre) 
and normal acids to which 1, &c., equivalents of their normal 
salts had been added. These normal solutions were also used 2J, 5, 
and 12^ times diluted. The results were calculated according to the 
formulas given by Ostwald (this Journal, 1884, 581), and are given in a 
series of tables. These values are not strictly comparable, but require 
correcting for the increase of volume caused by the addition of salt 
and the consequent decrease of the velocity of the reaction. The 
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monn values found are given below; the second line in each case 
gives the corrected value. 


Hydrochloric Acid and Alhaline Oldorides. 



HCl 
(1 litre). 

HCl 

(Idifcro) 

-HiNaCl 

HCl 
(1 litre) 
+aNaCl 

IICl 
(1 litre) 
•f4NaCl. 

IICl 
(1 litre) 

+ iKCL 

HCl 
(1 litre) 
+ 1KC1. 

HCl 
(1 litre) 
+3m. 

Normal. 

|31-.27 

32-76 

‘32-87 

36- 87 

37- 49 

62 -87 
67 -62 

31-80 
32 -16 

34*66 
35 *05 

40-83 

44-60 

1 norigal .. 


11 -75 
11 -82 

12*27 

12*35 

13- 88 

14- 88 1 

11-73 

11*83 

11-89 

12*26 

12- 45 

13- 6* 

jr normal.... 

I 6*62 

6-61 

5'68 

6-76 

5 85 

6*09 

6*64 

5-63 

6C7 

5-63 

5*80 

6-60 

6-14 

JL normal.. 

^2-22 

2-23 

2-24 

-2 -20 

2‘24 

2-15 

2-34 

2*21 

2‘22 

2-15 

2-22 

{ 

2-10 

2 -30 


Calculating the ratio in which the velocity of action of the hydro¬ 
chloric acid is increased by the addition of the above salts, the 
following numbers are obtained:— 



HCl 
(1 litre). 

HCl 
(1 litn‘) 
-ftNaCl. 

HCl 
(1 litre) 
-flNaCl. 

HCl 

(1 litre) 
+ 4NaC:. 

1 HCl 
(1 litre) 
+ iKCl 

! 

HCl 
(1 litre) 
+ IKCl. 

•HCl 
(1 litre) 
-h3KCl. 

Normal .... 

1*000 

1 051 

1 -199 

1-843 


1-121 

1-426 

^ normal .. 

1-000 

1-011 

1^056 

1 

1-273 

1 -012 


1-167 

i normal.... 

1-000 

1-011 


1-181 

1 -009 

1-032 

1 1-003 

1 

} normal.. 


1-009 

1-009 

1-054 


1-000 

1-093 


For the stronger solutions, the increase of the action of the hydro* 
chloric acid is propoHional to the amount of salt present; for the 
weaker solutions, the increase is so small as to fall within the errors 
of experiment. 

Hydrochloric acid and lithium, magnesium, calcium, strontium, 
and barium chlorides, gave the following numbers ;— 
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1 

Hca 

(1 litre). 

HCl 
(1 litre) 

+ 4Li01. 

HCl 
(1 litre) 

+ 2MgGla. 

HOI 
(1 litre) 

+ 2Cs01. 

HCl 
(1 litre) 

+ 2SrCl3. 

HCl 
(1 litre) 

■f IBaClj, 

Normal .«.« 

|81 -27 

56-83 

61-81 

66-66 

69-26 

59*43 

62-69 

56*56 

62 *06 

42-46 

44-07 

^ normal > •.. 

|5^2 

1 

6-97 

6-44 

6-88 

6-59 

6-24 

6*56 

6*20 

6*68 

6-84 

6-07 


These numbers' gave the following ratios for the acuelerating action 
of the salts:— ! 



HCl 
(1 litre) 

HCl 

(1 litre) 

+ 4LiCl. 

HCl 
(1 litre) 

+ 2MgCl2. 

HOI 
(] litre) 

+ 20a01. 

HCl 
(1 litre) 

+ 2SrClj. 

HCl 
(1 litre) 

+ IBaCls. 

Normal. 

1-000 

1*961 


2*005 

1-985 

1*409 

\ normal.... 

1*000 

1*146 


1*167 

1-171 

1*080 


From these results the author concludes that the accelerstive 
influence of the chlorides stands in the inversive ratio to the atomic 
weights of the respective series. Thus, calculated for 1 equivalent of 
chlCride, the numbers are:— % 


LiCl. 

NaCl. 

KCl. 

MgCl,. 


SrClj. 

BaClj. 

1*240 

1*199 

1*121 

1-804 

1*261 

1*246 

1*205 


These results agree with those found by Reicher (Abstr., 1885, 
1034) for the saponification of ethyl acetate by alkalis. 

The action of sulphuric acid in the presence of normal sulphates is 
the reverse of that of hydrochloric acid. The action is retarded 
nearly proportionally with 1 to 1 equivalent salt, but in a less degree 
with 2 equivalents. The following tables give the mean values for 
normal and ^ normal solutions;— 
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iH,S 04 
(1 litre). 

iH 8 S 04 
(1 litre) 

+ iNa 3 S 04 . 

iH 2 S 04 
(1 litre) 

+ iNa2804. 

(1 litre) 

+ iNa2S04. 

iH 2 S 04 
(1 litre) 

+ lNa2804. 

Normal . 


'i 

14-71 

14-71 

12-58 

12-64 

9‘60 

9*62 

6 89 

7-08 

^ normal 

m 

8-04 

8-04 

2-68 

2-69 

2-16 

2*19 

1-62 

1-67 

Normal. 

1000 

0-S86 

0-760 

0-678 

0-426 

1 normal 

1-000 

0-910 

0-805 

0-656 

0*500 


With sulphuric acid, the retarding influence of the sulphates on 
the velocity of the action appears to increase with the atomic weight 
of the elements of the series, thus:— 


1113804 

(1 litre) 

^113804 (1 litre) 

III 3 SO 4 (1 litre) 

^ 11380 ^ (1 litre) 

(1 litre). 

+ iMgSO.. 

4- tLi2S04. 

+ iNa 2 S 04 . 

+ iK^ 04 . 

1-000 

0-787 

0-620 

0 -679 

0*530 


Dithionic acid in the presence of its normal salts was in¬ 
fluenced in the same way as hydrochloric acid, so also was the bibasic 
methylenedisulphonio acid, whilst dichloracetic acid behaved like 
sulphuric acid. This method of investigation will therefore throw 
no light on the basicity of dithionic acid, but the author thinks 
the results show that it does not form acid salts in aqueous solution. 

G. H. M. 

Preservation of Gases over Mercury. By H. B. Dixon (Ghem. 
Newsj 64 , 227—228).—From the author’s experiments, it is shown 
that, provided due precautions are taken to prevent the formation of 
a film between the glass and the mercury, gases may be safely 
preserved over mercury for a considerable time. D. A. L. 

Cracking Glass with Certainty. By E. Beckmann (Zelt anal. 
Chem.j 25 , 530—531).—A scratch is made with a file; at both sides 
of this, pads of wetted filter-paper are wrapped round the object, 
leaving a space of a few millimetres between them. The flame of a 
Bunsen or gas blowpipe is applied to this space, when the crack will 
be carried round from the scratch midway between the two pads. 

M. J. S. 

Apparatus for Chemical Laboratories. By J. Walter (/. pr. 
Chem. [2], 34 , 427—432).—A new form of condenser, and flasks 
for use with it, both for ordinary and fractional distillation. 

G. H. M, 
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Inorganic Chemistry. 


Action of Hypochlorons Anhydride on lodihe Trichloride. 

ByH. Bassett and’ B! Fielding (Chemi News, 64, 206—206)lodio 
anhydride is the main product of the reaction when solutions of 
iodine trichloride and'hypochlorons anhydride in carbon tetrachloride 
are mixed, or when a current of hypochlorons anhydride is passed 
through a solution of iodine trichloride, or oven over solid trichloride, 
In the last case, the action is very slow. D. A. L. 

Saturation of Selenioue Acid by Bases. By C- Blarez {Gompt, 
rend,, 103, 804— 806). — With cochineal or helianthin (methyl- 
orange), selenious acid is monobasic. With litmus, it is monobasic to 
ammonia, lime, strontia, and baryta, but if soda or potash is used the 
litmus only becomes blue-violet when about 1*5 equivalent of alkali 
is addfed. With phonolphthalei'n and potash, soda, ammonia, lime or 
strontia, the colour change takes place when somewhat more than 
1*5 equivalent of alkali is added, but with phenolphtbalein and baryta 
selenious acid is bibasic, and the colour change is sharp and distinct. 

Selenious acid can be accurately titrated by means of standard 
baryta solution, using helianthin or phenolphthalein as indi(*ator. 
The baryta has double the value with the first indicator that it has 
with the second.. Both indicators can be used in the same Solution ; 
the rose colour of the helianthin disappears when the acid is half 
saturated, and the rose colour due to the change of the phenol- 
phthaleiu becomes visible when saturation is complete. 

As no basic barium selenite* is formed when* baryta is present in 
excess, an excess of baryta can be determined hy means >ofi phenol- 
phthalein and a standard acid in the liquid containing the precipitated 
barium selenite. 

Selfenious acid, like sulphurous acid, can be estimated'in pre.seiice 
of other acids by means of baryte, provided that the total basicity of 
these acids ia indicated by helianthin. Helianthin and phenol- 
phthale'm are both added to the same solution^ and the* amount of 
selenious acid is calculated from the quantity of baiyta solution 
required to produce the second colour change,, this quantity being 
exactly half that which would be required to neutralise-the selenious 
acid alone with phenolphthalein'as the indicator. 0, H* Bl 

Formation of Nitrites. By S. Kapcel (Jreh. Pharm, [3], 24, 
897—900).—The author has extended his observati<Mis made on the 
action of copper, iron, and zinc in contact with the air, and solutions 
of ammonia and the fixed alkalis (Abstr., 1883< 282,. 286), employing 
in recent experiments, magnesium, aluminium, and tin. Magnesium 
exposed to the air* iu\ contact with aqueous potash, gave small quan¬ 
tities of nitrous acid, ozone; and hydrogen peroxide. With ammonia 
solution, strong indications of nitrous acid were obtained. Aluminium 
in potassium hydrate' produced nitrous acid readily, even in the cold, 
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nitric acid and hydrogen peroxide were also easily detected. With 
ammonia the action was much slower. Tinfoil gave scarcely any 
reaction ; nitrous acid was not produced, but hydrogen peroxide was 
perceptible. J. T. 

Compouxids of Arsenious Anhydride with Halogen Salts, 

By F. Ruooitff (Her., 19, 2668—2671)).—In this paper the preparation 
and properties of compounds of the halogen salts of the alkali metals 
with arsenious anhydride are described! These are best obtained by 
passing carbonic anhydride into a mixed solution of potassium arsenite 
and the halogen salt. These compounds separate either in the amor¬ 
phous form or in indistinct crystals, of the general formula MX, 2 A 6203 , 
sparingly soluble in water, insoluble in alkaline carbonates, but very 
solublq in the free alkalis; when heated, they decompose with elimi¬ 
nation of arsenious anhydride, the compound KJ, 2 As ^03 decomposing 
at 350° ; KBr,2As202 at 300° ; and KGbAsjOa at 240“; a compound, 
KC 1 , 2 As 203 , is also described. The ammonium compounds 
NH 4 l,A 820 i, NH 4 Br, 2 A 8 oC 3 , and NHiCbAsaOs, are also described, 
those of sodium being reserved for a future communication. 

V. Hu V. 

Some*Probable New Elements. By A. Pkingle {Chcmv News, 
64, 167—168).—The author claims to have discovered some new sub¬ 
stances, including five metals and a substance resembling selenium, 
called hespcrisium, in some “Lower Silurian*’ rocks, situated in the 
county of Selkirk. One metal is said to be like ii*on, but gives neither 
the thiocyanate nor the tannic acid reaction; one is like lead in appear¬ 
ance, is easily fused and volatilised, and yields yellow and greon salts ; 
another which is charcoal-black, is (*alled erehodiiim; its equivalent is 
95*4, and it forms several oxides. A fourth, yadenium, with equivalent 
about 43*6, a light-grey powder,, forms a red monoxide and a cream- 
coloured dioxide, yielding respectively white and yellow salts. 
Another, polynmestiim (Pm), is a rather dark-coloured metal, with 
equivalent about 74. A preliminary description of four oxides, PmO, 
PmOa, PinOa, and (?) PmOs^ of two sulphides, PmS and PmS>, and 
of other compounds is given. D. A. L. 

Production.of Alkali Metals.. By H. T. Gartner (Chem. News, 
64, 218»—219).—Iron reduced by hydrogen or carbonic oxide is 
mixed with tar in proper proportions, so that after the mixture is 
coked itf has a composition about = FeC 2 . The coke is finely ground, 
mixed with caustic soda (or potash) in proj>ortions = 3NaHO + 
FeC.^, or about 100 NaHO to 15 of coke. This mixture is introduced 
into a cast-iron crucible, and heated in a specially arranged furnace 
(described in the paper). The reduction and distillation commence at 
a temperature of lUOO . When the operation is finished the crucible 
is removed, and another immediately put in its place. THe residue 
consists of some sodium carbonate, and finely divided iron; the 
sodium carbonate is recovered, the iron used to make fresh reducing 
coke, and the crucible is used over and over again. The advantages 
over the old method are manifest. D. A. L. 
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Gtystalline Scale formed in the Manofiteture of Sodium 
Hydrogen Carbonate. By G. W. Lkighton (Amer. J. 8ei., 32, 
318—319).—This scale was formed in the manufacture of sodium 
hydrogen carbonate by the ammonia process, at Syracuse, New York. 
It was deposited on the inner surface of an iron tank, and had the 
appearance of boiler-scale, being 1 to 2 inches thick, with a vitreous 
lustre, and a greenish-grey colour. Tt is usually covered with crystal 
planes, proving to be the termination of prisms (probably monoolinic). 
Analysis gave the following results:— 

NaCl. NajCOa. MgCO*. CaCO,. FeOO*. H,0. CO,. Total. 
22-23 40-62 31-57 356 0-08 0-63 0-64 99*33 

The scale is evidently a triple salt, represented by the formula 
MgCO,,lfasCOs,NaCl. It is, in fact, a definite crystalline product of 
nn interesting constitution, not unlike that of several well-defined 
mineral species, in which an alkaline chloride appears to be in mole¬ 
cular combination with heterogeneous matei-ials. B. H. B. 

Strontia Dihydrate. By C. Heyeb (Ber., 19, 2684—2690).— 
"When strontium hydroxide is heated to bright redness, it is converted 
' into strontium oxide. When the latter is exposed to air saturated 
with aqueous vapour, and then to dry air at the ordinary temperature, 
strontia dihydrale, SrO,2H,0, is obtained as a white, crystalline 
powder. 

Dry strontia dihydrate, when heated with dry carbonic anhydride, 
is completely converted into carbonate; the monohydrate, however, 
absorbs only traces of carbonic anhydride. The water in the dihy¬ 
drate was determined by passing dry carbonic anhydride over the 
substance for five hours at 26-5‘, and for 40 minutes at 121-5°, and 
absorbing the water in sulphuric acid bulbs. These results are not 
in accordance with those obtained by Scheibler (Abstr., 1886, 927). 

N. H. M. 

Calcium Borate. By B. Blocnt (Ghem. News, 64, 208—209).— 
The salt obtained by fusing freshly calcined lime with boric anhydride 
over a Bunsen burner is CaB 40 ,. It is possible that the salt obtained 
on a platinum wire loop before the blowpipe, with large excess of 
boric anhydride, contains a larger proportion of boric acid. 

D. A. L. 

Calcium Ammonium Arsenate and Calcium Arsenates. By 

0. D. Bloxam {Ghent. Netos, 64, 168—170; 193—194).—In a previous 
communication (Abstr., 1886, 920), mention is made of a calcium 
ammonium arsenate. Various observers differ as to the composition 
of this salt and as to the amount of water it contains. The amount 
of water appears to vary somewhat with the state of the atmosphere, 
and hence, probably, the cause of the difference of opinion on this 
point. It is now shown theoretically and experimentally that the 
precipitate produced bjr arsebic acid in a solution of calcium chloride 
containing free ammonia has the following composition:— 
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Air-dried. CaNH 4 A 8 S 04 + 7H,0. 

Dried in a vacuum over sulphuric acid, Ca3NH4H2(A804)a + SHaO. 

Dried at 100". Ca«NH4H6(A804)6 + SHA 

Ignited.CaaAsaOr. 

It is suggested to use the precipitation of calcium as calcium ammo¬ 
nium arsenate for quantitative purposes ; it is convenient, the precipi¬ 
tate being crystalline and bulky, but is not susceptible of such great 
accuracy as the oxalate method. It is recommended for checking 
hardness determinations in water analysis. Its various advantages 
and disadvantages as a method are discussed. On evaporating down 
a hydrochloric acid solution of calcium ammonium arsenate with 
platinic chloride, the platinochloride after ignition was observed to bo 
mixed with fine, white, opaque, prismatic crystals of the orthoarsenate 
0 a 3 (As 04 ) 2 , insoluble in acids. A repetition of the experiment re¬ 
sulted in the production of a substance somewhat similar in appearance, 
namely the meta-arsenate Ca(As 04 ) 3 ; the same substance is formed 
when mixtures of arsenious anhydride and calcium carbonate are 
ignited, and is left as an insoluble, crystalline powder when the ignited 
innss is treated with hydrochloric acid. D. A. L. 

Artificial Lead Silicate from Bonne Terre, Missouri. By H. 

A. Wheeleu (^Amer. J, Sci., 32, 272—273).—E. S. Dana and 8. L. 
Penfield have given (Abstr., 1886, 317) some crystallographic deter¬ 
minations and analyses of this artificial mineral from the Desloge 
Lead Co., of Bonne Terre. Since the publication of that paper, the 
author has examined some specimens in the metallurgical collection 
of Washington University. The results of his analysis are as 


follows:— 

SiOj. 

PbO. 

Fe.Oj. 

AlA- 

CaO. 

MgO. 

I .... 

1711 

73-66 

0-80 

0-53 

2-35 

0-22 

11 .... 

18-51 

72-93 

1-31 

0-62 

1-66 

0-20 


1 .... 
11 .... 

Cl. 

0-08 

undot. 

NajO. 

2-22 

undet. 

NiO. 

3-06 

undet. 

Total. 

100-03 

95-23 



I, coarse crystals; II, fine crystals. The iron in these analyses 
was assumed to be in the form of ferric oxide. B. H. B. 

Equivalent of Gadolinium Oxide. By A. E. Nordenskiold 
(Conipt, rend., 103, 795—798).—Gadolinium oxide is the mixture of 
yttrium, erbium, and ytterbium oxides, which was first obtained 
trom the gadolinite found at Ytterby. It is precipitated by ammonia 
and ammonium oxalate as well as by potassium sulphate, and the 
three constituents cannot be separated quantitatively. 

The gadolinium oxide obtained from kainosite, the silicocarbonate 
of yttrium, erbium, and ytterbium, recently discovered at Hittero, in 
Norway, has the molecular weight 260 2 if O = 16 and the formula 
of the oxide is taken as M3O3. This number is practically identical 
with the molecular weight of the similar mixture of oxides obtained 

VOIi. Lii. i 






110 


ABSTBAOTS OV OHmUCAlr PAPERS. 


by different observers (Nordenskiold, Lindstrotn, Engstrom, ClAve) 
from gadolinite, kamosite, azzhenito, xenotime, fergusonite, devite, 
fluocerite, and eudialite. These minerals are found in different 
localities, and contain the oxides in combination with different acids, 
such as silicic, phosphoric, niobic, or tantalic acid. Moreover, the 
oxides have been separated by somewhat different methods, and yet 
in all cases the greatest variation from the mean value for the mole¬ 
cular weight, 261*9, is one per cent., a variation which is within the 
error of experiment, and is not greater than the alterations which 
have been made in recent times in the atomic weights of some of the 
better known elements. It follows therefore that gadolinium o'xide^ 
although not the oxide of a simple substance^ hut a mixtn7'e of three 
isomorphous oxides^ has a constant molecular weighty even when obtained 
from totally different minerals found in widely separated localities. This 
is the first instance of the coexistence of three isomorphous substances 
in constant proportions. The explanation of this fact seems to bo a 
problem analogous to that of the origin of the minor planets. 

C. H. B. 

Formation of Ultramarine in the Wet Way. By F. Knapp 
(J. pr, Chem, [2], 34, 328—340).—An account of some further ex¬ 
periments on the formation of ultramarine by the exposure of a heated 
mixture of kaolin, soda, and sulphur, to a damp atmosphere, or treat¬ 
ment of the same with liver of sulphur (Abstr., 1886, 306). The 
various conditions necessary for success are discussed in full, such as 
the degree of aggregation of the liver of sulphur and the form of 
silicate or silica used. Thus experiments with quartz were unsuc¬ 
cessful, and those with silicic acid jelly from soluble glass led to the 
production of a bluish-green material, which turned to a deep blue 
on warming. Pure alumina led to no result, but sodium aluminate 
gave a very satisfactory product. Salts of sodium, such as the thio¬ 
sulphate, or even calcium phosphate, produced very fine specimens of 
ultramarine-blue. V. H. V. 

Sodium Bichromate. By A. Stanley {Chem. News, 64, 194— 
196).— Sodium dichromate crystallises wit h 2 mols. HaO, in prisms and 
plates belonging to the triclinic system; its sp. gr. is 2*5246 at 18®; it 
is deliquescent. It loses 1 mol. HaO below 76 , and all below 1(K)®, 
leaving a light brown, anhydrous salt, which fuses to a transparent 
dark red liquid at 320®, and on cooling crystallises in the same forms 
as the hydrated salt. When treated with water, the anhydrous salt 
causes a rise, and the hydrated salt a fall in temperature. 100 parts 
of the saturated aqueous solution contain— 

Temperature.. 0° 15® 80*^ 80® 100® 139® 

Parts Na^CrA 107'2 109*2 116 6 142*8 162*8 209*7 

The saturated solution boils at 139®. A table of the sp. gr. of solu- 
tioiis of various strengths is given. Sodium dichromate is insoluble 
in ether, slightly soluble in alcohol. It is very hygroscopic, in 
46 hours an exposed sample absorbed one-third its weight of waiter; 
a sample of calcium chloride under similar oircumstanoes eifaa^bed 
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nearly its own weight of water. It decomposes slightly above its 
melting point, and at a dull red beat leaves sodium chromate and 
chromic oxide. In its reactions generally it resembles potassium 
dichromate. 

By dissolving the dichromate in warm aqueous chromium trioxide, 
the trichromate separates on cooling in dark red crystals; these are 
very soluble in water, and are deliquescent. 

By the action of sodium dichromate on freshly prepared cupric 
hydroxide, a brown powder is formed, consisting of microscopic 
crystals of the composition Na 2 Cr 04 ,CuCr 207 , 2 Cu 0 -f- 4 H 20 , It is 
almost insoluble in water, and bat slightly soluble in alcohol. It loses 
all its water below 100 ®, and partially decomposes at higher tempera¬ 
tures, cupric oxide separating. 

Magnesium sodium chromate, prepared by neutralising sodium 
dichromate with magnesia, crystallises with 3 mols. H 2 O, in yellow 
four-sided prisms and plates. It is soluble in water and alcohol, but 
insoluble in ether. The 3 mols. H 2 O are driven off below 200”, 
leaving a dark reddish-brown powder, which fuses at a red heat with 
partial decomposition. D. A. L. 

Reduction of Inorganic Thio-salts by Hydrogen. By G. 

Kkubs and H. Solereder (/ier., 19, 2729—2739).—By the reduction 
of molybdothio-salts by hydrogen at a red heat, salts of a lower 
molybdosulphide could not be obtained ; potassium thiomolybdate and 
ammonium dithiomolybdate are gradually reduced to a mixture of 
molybdenum and potassium sulphide and to molybdenum. In the case 
of ammonium dithiomolybdate, no oxysulphide could be obtained. 

Potassium thallium sulphide, K 2 TI 2 S 4 , behaves in a similar manner, 
being reduced to potassium sulphide and thallium. 

The salts of such thio-acids as remain unchanged in a current 
of hydrogen are not reduced; for example ; KjSjBZnS ; K 2 S, 3 CdS, 
&c. If the thio-acid is merely reduced to a lower stable sulphide, 
the corresponding thio-salt yields also the lower sulphide or its 
thio-salt in the case of its having the properties of a thio-acid. 
Examples: KjSjSCuaSjCu^Sa, K 2 S,Fe 8 S 3 . N. H. M. 

Atomic Weight of Tungsten. By J. Waddell {Amer. Chem. 

8 , 280—288), —Scheelite was decomposed by nitric acid, and the 
impure tungsten trioxide freed from silica as follows :—The mixture is 
fused with an equal weight of hydrogen potassium sulphate until in 
a state of limpid fusion; the cool mass is digested with water and 
filtered; water containing ammonium carbonate must be used for the 
further washing to keep the fluid from running through turbid, and 
to assist in the solution of the tungstate. If the silica is to be esti¬ 
mated it will probably require a second fusion, &c., with acid potas¬ 
sium sulphate. Another method of separating tungstic acid and 
silica is by means of ammonia, but here also the extraction is apt to 
be incomplete. Commercial metallic tungsten is but slowly attacked 
by acids, it cannot be fused with nitre without attacking the 
crucible, and is therefore best oxidised by a current of air at a red heat. 
The ptodmt is fused with sodium carbonate, and after dissolution 

i 2 
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filtered from tinoridised material. The filtrate boiled with ammonium 
carbonate gave a small preeipitete of alumina. To remove molyb¬ 
denum, tartaric acid is added (half the weight), then hydrochloric 
acid (no tungstic acid is precipitated), and sulphuretted hydrogen 
passed. The blue filtrate is decolorised by a current of air, and 
the tungsten separated in 11 fractions by boiling with hydrochloric 
acid. Fractions 3, 7, and 10 were purified for determination of the 
atomic weight by solution in ammonia, reprecipitation by hydrochloric 
acid, and roasting of the precipitate in a current of air. The analysis 
was effected by heating gradually in a current of hydrogen, using a 
porcelain boat and tube, and a Fletcher’s blast furnace. No. 3 gave 
W = 184^60, No. 7 184*00, and No. 10 183*67, when O = 16. The 
first number is to be considered most accurate, namely, W = 184*50, 
O = 16; or W = 184*04, 0 = 16*96. The specific gravity of this 
sample of metal is 18*77. H. B, 

Compounds of Gold and Nitrogen. By F. Raschig {Annalen, 
235 , 341—368).— Aurous oxide^ AU 2 O, is most conveniently prepared 
by boiling a solution of mercurous nitrate with an excess of auric 
chloride, as descril)ed by Figuier (Ann. Ghim, Phys, [3], 11 , 336). 
The precipitate dried over phosphoric anhydride contains 2 mols. 
H 2 O. When strong ammonia is added to water containing aurous 
oxide in suspension, a black explosive powder, NAusjNHa, is obtained. 
Boiling with water, or with dilute acids, converts the sesqui-auroamine 
into triauramine^ NAu^. Methylamine also acts on aurous oxide, 
forming diatiromethjlamine^ NMeAua. This compound also loses half 
its nitrogen when boiled in water for 15 minutes. Gold monoxide, 
AuO, was first obtained in a pure state by Schottliinder (Abstr., 1883, 
863). It is converted by strong ammonia into the very explosive 
compound sesquihydraurylamme^ NH 3 ,N(AuOH) 3 . Warm hydro¬ 
chloric acid dissolves two-thirds of the gold, but one-third is left in 
the metallic state. On boiling with water, half the nitrogen is 
expelled, and trihydraurylamine remains. Methylamine unites with 
gold monoxide, forming the compound MeN(AuOH) 2 ; this loses half 
its nitrogen in the form of methylamine when boiled in water. The 
author confirms the accumcy of Dumas’s formula, (AuN+NH 3 ) 2 + 3 H 20 , 
for the fulminating gold prepared by the action of ammonia on auric 
oxide, AU 2 O 3 ; but he proves that the substance which is precipitated 
by ammonia from a solution of auric chloride is a mixture of the 
preceding compound and auric imidochloride^ NHlAuCl. The latter 
compound is obtained in an impure state when a few drops of 
ammonia are added to a large excess of auric chloride. Only a por¬ 
tion of the chlorine can be removed by digestion with ammonia* 

Fulminating gold is slowly atbicked by boiling water, losing 
ammonia. Boiling with nitric acid renders the compound more 
explosive. Dilute sulphuric acid does not liberate ammonia, but 
forms a very explosive substance of the composition (AuN 2 H 3 ) 4 ,H 3 S 04 . 

The constitution of auric diamine is represented by the formula 
NH 3 *AuINH. The decomposition it undergoes when boiled with 
water is probably 2 NHaAuNH = NH : AuN I AuNH, + NH*. 

Methylamine yields a yellow precipitate with auric chloride, soluble 
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in an excess of the reagent. On warming the solation, a brown pre¬ 
cipitate which contains a large quantity of chlorine is deposited. 
Auric oxide yields a red compound with methylamine. 

W. C. W. 

Complex Inorganic Acids. By W. Gibbs (A7ner. Chem, 8, 
289 —290).—Compounds have been obtained comparable with the 
chlorplatinophosphoric acids of Schutzenberger. These compounds 
are to be regarded as phosphoric acid in which one atom of oxygen is 
replaced by platinous chloride, bromide or oxide, or the corresponding 
compounds of palladium, iridium, ruthenium, and osmium. More¬ 
over the phosphorus may be replaced by arsenic or antimony. The 
following formul® are given to the compounds so far studied :— 

A8,03,3(As203,2Pt0),5(NH4)a0 + ^H^O; 

• (As203,2PtCl2)K20 + 2H2O; 
21^W0a,A8203,3(As20„2PtCl2),12Pt(NH3)40 + 6 OH 3 O; 

22W03.3As203,3(AR203,2Pt0)6Pt(NHA0 + 4 OH 2 O; 

12MoO3,As2O3(A82O3,2PtO)2Pt(NH:04O + 27 H 2 O. 

H. B. 

Roseo-rhodium Salts. By S. M. Jorgensen (J. pr. Chem. [2], 
34 , 394—40G; compare Abstr., 1883, 1058).— Hoseo-rlmlium nitrate^ 
(Jih 2 , 10 NH 3 , 2 H 2 O)(NO 3 )«, is obtained by adding moderately dilute 
nitric acid to a concentrated solution of roseo-rhodium hydroxide, 
when it separates as a white precipitate consisting of microscopic, 
quadratic tables. It loses 2 mols, of water at 100 "', and is converted 
into nitratopurpureo-rhodium nitrate. It is easily soluble in water. 

Roseo-rhodium platinochloride nitrate^ (Eh 2 ,l 0 NH 3 , 2 H 2 O)(NO 3 ) 2 PtCl 6 
+ 2 H 2 O, is obtained as a btjauiiful, orange-yellow, crystalline pre¬ 
cipitate on adding hydrogen platinochloride to a solution of the 
nitrate. It easily loses 2 mols. of water at 100°, the other 2 mols. 
are given off more slowly, and nitratopurpureo-rhodium platinochloride 
is formed; on treating this with dilute hydrochloric acid all the 
platinum is dissolved, leaving white nitratopurpureo-rhodium chloride 
undissolved. A solution of the latter in water gives with sodium 
dithionate a precipitate of the characteristic nitratopurpureo-dithionate. 

Roseo-rhodium tromide^ (Rh 2 , 10 NH 3 , 2 H 2 O),Br 6 , is propared by adding 
concentrated hydrogen bromide to a solution of roseo-rhodium 
hydroxide. It forms a crystalline powder consisling of small octo- 
hedrons or six-sided tables. At 100°, it loses 2 mols. H 2 O and is 
converted into the bromopurpureo-bromide. It is easily soluble in 
cold water, and its aqueous solution gives the same reactions as the 
nitrate. 

Roseo-rhodium sulphate^ (Rhi, 10 NH 3 , 2 H 2 O) ( 804)3 + 2 H 3 O, is pre¬ 
pared by saturating the hydroxide with dilute sulphuric acid, and 
precipitating with alcohol. It forms a white precipitate of very small 
octohedral crystals. |In contrast to the other roseo-rhodium salts, it is 
not converted into the purpureo-salt by solution in boiling water; it 
crystallises in large, quadratic prisms, terminated by a quadratic 
pyramid, apparently isomorphous with roseocobalt sulphate. At 100®, 
it quickly loses 4 mols. H 2 O, and then more slowly another ^ mol., 
undergoing a similar change to the analogous roseocobalt salt, form<< 
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ing Inteo^Ralts, An aqaeoas Rolntion gives all the reactions of the 
nitrate; with potassium iodide, it gives a white precipitate, oonsistixig 
of microscopic octohedrons of the roaeoiodide Bulphate^ 

(Rh„10NHs,2HaO)l2(SO0Q. 

Boseo^rhodiumplatwochloride ^/pfea#e,(Rb 8 , 10 NH 3 , 2 H 20 )PtCh(S 04 ) 3 , 
is obtained as a beantifnl, silky, baff precipitate of very thin six-sided 
tables, by adding a solution of hydrogen platinochloride to a cold 
solution of the roseo-sulphate. It seems to be isomorphous with the 
corresponding roseo- and luteo-salts of cobalt and chromium. 

Boseo^rhodium orthophosphate^ (Rha,10NHs,2HaO)(PO4H)8 +• 4H2O, 
is prepared by adding a 10 per cent, solution of phosphoric acid to a 
concentrated solution of the hydroxide. It forms a white, crystalline 
powder which behaves like the corresponding cobalt salt. 

Sodium Toseo-rhoddum pyrophosphate^ (Rh3,10NH3,2H2O),P2O7lSra + 
23H80, is obtained by adding sodium pyrophosphate to a solution of the 
hydroxide in dilute hydrochloric acid until the amorphous precipitate 
at first formed is redissolved ; on shaking, the salt then separates as a 
silky, white crystalline precipitate. It agrees in all respects with the 
cobalt salt, 

Roseo-rhodium cohalf icy anide, (Rh 2 , 10 NH 8 , 2 H 2 O),CO 2 Cyi 2 , is obtained 
as small pale-yellow crystals on adding a solution of potassium cobalti- 
cyanide to the hydroxide, neutralised with dilute sulphuric acid. 

G. H. M. 

Nitratopnrpureo-rhodiiim Salts. By S. M. Jobgbkskn (J. pr. 
Chem, [2], 34, 40(—-109).— Nitratopurpureo^rhodium nitrate^ 

(NO3)2(Rh2,10NH3)(NO3)4, 

is easily obtained by heating the roseonitrate or by dissolving this salt 
in hot water, adding an equal volume of concentrated nitric acid, 
heating the mixture for some time on the water-bath and then allow¬ 
ing it to cool, when the salt separates in small, octohedral, white 
crystals with a greenish-yellow tinge. Heated over a flame, the salt 
explodes. It is only slightly soluble in water. 

Nitratopurpureo-rhodium chloride^ (NO8)2(Rh2,10NH3)Cl4, is obtained 
as a pale greenish-yellow precipitate on filtering a cold solution of the 
nitrate into an ice-cold mixture of 3 vols. hydrochloric acid and 1 vol. 
water. An aqueous solution gives all the reactions of the nitrate. 

Nitratopnrpureo-rhodium dithionatCy (NO3)2(Rh2,10NH3)(S2O«)8 + 
2 H 2 O, is prepared by precipitating a cold saturated solution of the 
nitrate or chloride with sodium ditbionate. It forms white, silky 
X-shaped aggregations resembling the corresponding cobalt salt. 
The air-dried salt loses all its water at 100°. It is quite insoluble in 
water. G. H. M. 

Xantho-rhodium Salts. By S. M. Jorgensen (/. pr. Ohem. [2], 34, 
41U—423).— Xantho-rhodium nt^ra^e, (N 02 ) 2 (Rhf, 10 NH)(*N 03 ) 4 , is pre¬ 
pared by dissolving the chloropurpureochloride in dilute sodium 
hydroxide on the water-bath^ and then adding pure sodium nitrite and 
dilute nitric acid; the salt separates as a white, crystalline powder 
which can be recrystallised from hot water. Heated over a flame, the 
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salt explodes and leaves a volaminoas residue of rliodium. The 
xanthonitrate is fairly soluble in cold, easily in hot water; insolable 
in alcohol. Its aqueous solution, unlike that of the nitratonitrate, 
is not cjonverted into the roseonitrate by boiling. It is also unacted 
on by sodium hydroxide, ammonium sulphide, Ac. 

Xaniho^rhodium chloride, (NO2)2(Rh2,i0NHs)Cl4, is prepared in the 
same way as the nitrate, adding dilute hydrochloric acid, however, 
instead of nitric acid after the sodium nitrite, when the salt separates 
as a white powder; or from the nitrate, by filtering a concentrated 
solution of the latter into dilute hydrochloric acid, the addition of 
alcohol then throws down a yellowish-white precipitate of small octa¬ 
hedrons. When heated, the salt is decomposed, and leaves a residue 
of pure rhodium. Treated with silver oxide and water, the chloride 
yields a solution olxantlio^rhodium hydroxide, which behaves as a strong 
alkali. 

Xantho^rhodium platinochloride, (NO2)‘2(Rh2,10iSrH3)(PtCl6)2, is ob¬ 
tained as a buff-coloured precipitate consisting of microscopic needles 
by adding hydrogen platiuochloride to a solution of the nitrate. This 
salt is analogous to the corresponding cobalt and chromium salts. 

Xantho-‘rhodium bromide, (NO2)2(Rh2,10NH3)Br4, is obtained as a 
white, crystalline precipitate on adding concentrated hydrobromic acid 
to a cold solution of the nitrate. It is easily soluble in water, and the 
solution gives all the reactions of the nitrate. 

Xaritho-rhodium dithionate, (NO..)3(Elh2,10NH3)(S2O«)2 + 2 H 2 O, is 
prepared by filtering a cold solution of the nitrate into an excess of 
sodium dithionate. it forms a white, crystalline precipitate consisting 
of microscopic prisms. It loses all its water at 100°. 

Xantho-rhodium sulphates are prepared by treating the chloride with 
strong sulphuric acid, Ac. (a) The normal salt, 

(NO,)2(Rh„10NH,)(SO4)„ 

ciystallises in flat, brilliant, needles many centimetres long. It may 
also be obtained by precipitating a solution of the acid salt, with 
alcohol. Tlie salt explodes on heating. With a solution of iodine in 
potassium iodide, it yields a periodide. 

( 6 ) The acid salt, 2 [(NO 2 ) 2 (Rh 2 ,l 0 NH 3 )(SO 4 ) 2 ],( 112804 ),, crystallises 
in long, white needles. The salt decomposes quietly on heating, leaving 
the rhodium in pseudomorphs of the crystals. 

Xantho^rhodium silicojluoride, (NO 2 ) 2 (Rh 3 , 10 NH 3 )(SiF 6 )., is obtained 
as a snow-white, silky precipitate on adding a cold solution of the 
nitrate to an excess of hydrofluosilicic acid. Under the microscope, 
it; consists of small rhombic tables resembling thb chloropurpureo- 
rhodium silicoflnoride. Dilute nitric acid decomposes it, forming the 
nitrate and free acid. 

XauthO’-rhodium oxalate, (NO2)j(Rh2,10NH3) ( 0404 ) 2 , is obtained as a 
white precipitate consisting of microscopic prisms, by adding a solu¬ 
tion of the nitrate to excess of ammonium oxalate. Nitric acid 
decomposes it in the same way as the silicofluoride. 

The roseo- and purpureo- as well as the xantho-salts of rhodium 
show a most unmistakable resemblance to those of cobalt and chro¬ 
mium. The xantho-rhodium salts are, however, much more stable 
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than those of cobalt and chrominm. The nitrate is especially so, 
showing that the xantho-salts are really nitritopnrpnreo-Balts. The 
great stability of the nitrate is partly accounted for by the nature of 
the metal, and also probably partly by the fact that pentad nitrogen 
is combined with pentad nitrogen, thus:— 


0: N-0^ 


G. H. M. 


Mineralogical Chemistry. 


Twin Crystal of Molybdenite. By W. E. Hidden (Amer, J, 8ci., 
32, 210).—This crystal was found near Renfrew, Canada, with other 
remarkable crystals, some of which weighed nearly a pound. The 
method of twinning seems to prove that molybdenite should be 
referred to the hexagonal system. B. H. B. 

Limonite-pseudomorphs after Iron Pyrites. By J. G. Mebm 
(Amer. /. Sc?’., 32, 274—276).—These limonite pseudomorphs are 
found near Lexington, Rockbridge Co., Virginia, occurring in the 
soil. In colour they vary from light-brown to almost black. Most of 
the crystals have undergone a complete alteration, there being no 
iron pyrites visible to the naked eye. In some, the unaltered iron 
pyritfes is found forming a nucleus at the centre, in others it forms 
the bulk of the crystal. Tho most common form of these pseudo¬ 
morphs is the octahedron; this generally occurs combined with the 
cube. On nearly all the octahedml faces, striations running at right 
angles to the edges of these faces are observed. (Compare Abstr., 
1886, 992.) B. H. B. 

Brookite from Magnet Cove, Arkansas. By E. S. Dana (Amer. 
J, 8ci.j 32, 314—317).—S, L. Penfield (Abstr., 1886, 989) described 
a crystal of brookite of unusual form, from Magnet Cove. The author 
has studied the large series of brookite crystals from this locality in 
the collection of C. S. Bement. The planes he has determined on 
these crystals are as follows :—Pinacoids, ooPco, OP; prisms, coP2, 
ooP, ooP 2, new; brachydome, 2Pc>b; pyramids, 4P, |P2, |P|, 1P2. 

B. H. B. 

Turquois from New Mexico. By F. W. Clarke and J, S. 
Dillbr (Amer. J. 8ci., 32, 211—217).—At Los Cerillos, New Mexico, 
about 22 miles south-west of Santa Pe, are mines of turquois which 
have been worked for centuries. The turquois has never been fully 
analysed. It occurs buried in its matrix, sometimes in nodules, often 
in veins. It varies in colour from pure sky-blue to dark-green. For 
analyses, three typical samples were selected—1, bright blue, faintly 
translucent; 2, pale-blue, opaque, earthy, sp. gr. 2‘80fi; 3, dark-green, 
opaque. The results were as follows; — 
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H» 0 . 

AI 2 O 3 . 

'-.—' 

PA. 

OuO. 

SiOj. 

CaO. 

Total. 

19-80 

39-53 

31-96 

6-30 

1-15 

013 

98-87 

19-60 

36-88 

2-40 

32-86 

7-51 

0-16 

0-38 

99-79 

18-49 

37-88 

4-07 

28-63 

6-56 

4-20 

— 

99-83 


In discussing these results, it is advisable to compare them with 
the figures given by Church for the Persian variety {Chem, News, 10, 
290), and with those given by Moore (Abstr., 1885, 958) for Cali¬ 
fornian turquois, pseudomorphous after apatite. These analyses, ignor- 
ing the dark-green variety (3), agree well with each other in their 
atomic ratios. The turquois is shown by these analyses to be a vari¬ 
able mixture of the salts, 2Al203,P206,5n20, and 2 Cu 0 ,P 205 , 4 H 20 . 
The former formula may be regarded as that of normal turquois, and 
may be within Al 2 HP 04 ( 0 H) 4 . The copper salt to which the mineral 
owes its colour is to be considered as an impurity, a view confirmed 
by the analysis of the dark-green variety (3). 

A microscopic study of the turquois indicates that the mineral may 
have been derived from the alteration of another substance (apatite) 
with which the vein was formerly filled. The turquois-beariiig rock 
appears to be eruptive, and probably of tertiary age. Under the 
microscope, it is seen to be composed of felspar, with a conside)*ablo 
amount of biotite, epidote, iron pyrites, liinonite, and some amorphous 
substance. B. H. B. 


A Remarkable Crystal of Herderite. By W. E. Hidden (Amer. 
J, Sci., 32, 209).—This crystal was found at the locality near Stone- 
ham, Maine (Abstr., 1884, 827, 1102). Excepting 3P2, coP2, and 
ooPS, all the planes observed in the American crystals occur on this 
crystal, and one new plane. Fob, is seen to be present. The crystal 
has a diameter of 25 mm., and in point of size and perfection is un¬ 
equalled. The planes occurring are 13 in number, with several others 
slightly indicated. The mean index of refraction for this species for 
yellow rays is found by Des Cloizeaux to be 1*609. B. H. B. 


Pseudomorphs of Garnet. By S. L. Penfield and P. L. Sperry 
Amer. J. 8ci., 32, 307—311).—Pseudomorphs of garnet occur in 
abundance in a bed of chloritic schist overlying the great magnetite 
bed of the Spurr-Michigamme iron range. The crystals are invariably 
dodecahedral, varying in sp. gr. from 411 to 3*22; the heaviest 
crystals being nearly pure garnet, and the lightest ones almost wholly 
the decomposition product. Analysis of the garnet and of the decom¬ 
position products gave the following results :— 



SiO^. 

AljO,. 


FeO. 

MnO. 

MgO. 

I. 

38-03 

20-83 

— 

36-15 

2-14 

0-97 

11. 

27-45 

19-53 

6-26 

29-4-2 

— 6-04 

III. 

29-08 

19-94 

3-91 

30-48 

0-20 

6-56 



Na^O. 

Z,0. 

H 5 O. 

Total. 



I. — 

— 

_ 

100-85 



II. 0-42 

2-64 

7-50 

99-26 


III. 0-29 

3-66 

6-03 

99-90 


CaO. 

2*73 


0*25 
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T, pure ^rnet; II, decomposition product from a.ciystal haying a 
ep. gr. of 3“281; III, the same from a crystal having a sp. gr. of 3*22. 
The decomposition product appears to be closely related to Sand- 
berger’s aphrosiderite. The material in which the garnets are 
embedded is a ferriferous chlorite, differing from the alteration product 
of the garnet, and agreeing closely with thuringite. 

The pseudomorph garnets from Salida, Chaffee Co., Colorado, differ 
from the Lake Superior garnets in that the decomposition product 
forms only a coating, whilst the interior of the crystal is quite homo¬ 
geneous. The following are analyses (I) of the pure garnet, sp. gr. 
4*163, and (II) of the decomposition product, after deducting 1*04 
per cent, of garnet:— 



SiOj. 

AlA- 

FeO. 

MnO. MgO. 

OaO. 

I. 

37-61 

22-70 

33-83 

1-12 3-61 

1-44 

II. 

28-20 

22-31 

19-11 

— 17-68 

0-48 



Na,0. 

KjO. 

HjO. Total. 



I. 

— 

— 

— 100-31 



II. 

0-72 

1-03 

10-90 100-43 



The changes which have been previously noted in garnet, differ from 
those described by the authors, in that they have been the alteration 
of pyrope into ripidolite or serpentine-like magnesium silicates. 

B. H. B. 

Phenacite from Colorado. By W. B. Hidden (Amer. J, 8cL^ 
32, 210—211).—Since the original announcement of the discovery 
by the author, of phenacite at Florissant (Abstr., 1885, 878), many 
additional crystals have been found; the best of them being sent to 
Professor Des Cloizeaux for examination. He observed 12 planes, 
amongst which •^P2 is new for this species. B. H. B. 

North Carolina Mineral Localities. By W. E. Hidden and A. 
Des Cloizeaux (Amer. J, 32, 204—208).— Spodumene has been 

discovered in Sharpe’s Township, Alexander Co. Physically the 
emerald-green spodumene (hiddenite) found, is identical with the 
yellow spodumene (triphane) of Brazil. The three indices of refrac¬ 
tion were found to be : a = 1*677 ; = 1*669; 7 = 1*651 for yellow 

rays. 

Blach tourmaline^ noteworthy from the brilliancy and number of 
the planes presented, oocuiu at the same locality. Twelve planes have 
been identified. 

Xenotirne was discovered about 3 miles east of the Emerald and 
Hiddenite Mine, in Alexander Co. The colour of the crystals is hair- 
brown, and some of them are perfectly transparent. Sp. gr. 4*45 to 
4*52. The cleavage is prismatic, and the habit long prismatic. 

Twm crystals 0 / monazite occur with the xenotirne. Pew finer 
examples of this rare mineral have ever been found. The crystals are 
transparent, red, and highly polished. They vary in size from 4 to 
20 mm. in length and thickness. They are prismatic from an un¬ 
usual extension of + P and + Poo. A distinct but imperfect cleavage 
parallel to the clinopinaooid was observed on several crystals, whilst 
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the commcm basal clesTage was absent. The fact that cominoxL 
monazite is described as having perfect basal cleavage suggests that 
the difFerence may be due to the thorium silicate often present as an 
impurity. 

Quartz crystaU with basal plane. —Genuine basal planes are of very 
rare occurrence in the so-called basal-plane quartz crystals from North 
Carolina. In most cases, the planes observed have been produced by 
compression or juxtaposition, and when carefully measured do not 
meet the requirements. B. H. B. 

Mica from Leon Co., Texas. By G, W. LEroHTON (Amer. J. 
Sci.y 32 , 317—318).—This mica attracted notice, as it presents 
characters intermediate between those of the vermiculites and the 
inuscovites. Analysis gave the following results :— 

Si02. A1.20 ,i|. Fe20g. MgO. CuO. Na20. K^O. HoO. Total. 

48-95 26-17 9*40 1*69 trace trace 11-08 4-31 100*60 

This composition agrees very closely with that of the mica from 
Hirscliburg. It appears to be an early stage in the alteration of 
muscovite to vormiculite. B. H. B. 

Ceriferous Hainstadt Clays. By J. R. Strohecker (Chem. 
News^ 54 , 207—208).—The author replies to the criticisms of Blom- 
strand and of Schertel (Abstr., 1886, 678) and re-affirms the correct¬ 
ness of his statements (Abstr., 1886,|314, 424) as to the presence of 
the cerium metals in these clays. 

Crystalline Structure of Iron Meteorites. By 0. W. Hunt- 
INGTON (Amer. J. 32 , 284—303).—From an exhaustive study of 

the very large collection of meteorites at Harvard College, the author 
concludes that many of the masses of meteoric iron now known are 
cleavage crystals, broken off probably by the impact of the mass 
against the atmosphere. These masses show cleavages parallel to the 
planes of all the three fundamental forms of the isometric or regular 
system. The Widmanstatten figures and Neumann lines are sections 
of planes of crystalline growth parallel to the same three fundamental 
forms of the isometric system. On different sections of meteorites, 
Widmanstatten figures and Neumann lines can be exhibited in every 
degree with no break where a natural line of division can be drawn. 
The features of the Widmanstiitten figures are due to the elimination 
of incompatible material during the process of crystallisation. 

The results of this investigation confirm the theory that the process 
of crystallisation must have been very slow ; the most probable theory 
of the origin of meteorites seems to be that these masses were thrown 
oS from a sun among the fixed stars, and that they were slowly 
cooled, while revolving in a zone of intense heat. B. H. B. 

New Meteoric Iron from Texas. By W. E. Hidden (Amer. J. 
8gL^ 32, 304—306).—This meteorite was found in 1882, in Maverick 
Co., Texas. It weighs 97;^ lbs., and measures 12 by 10 by 6 inches 
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in its three diameters; its shape being a nearly symmetrical ovoid, 
somewhat flattened. The surface is quite smooth, and coated with 
the usual thin black crust. When a small surface is etched a peculiar 
appearance was presented. There are no Widmanstatten figures, 
except in traces. There are, however, two series of fine lines, cross¬ 
ing each other at angles of 70® and 110®, which the author concludes 
to be due to twinning lamellas. The metal is of unusual whiteness, 
aud is very soft. Analysis gave the following results :— 

Fe. P. Ni + Co. Total. Sp. gr. 

94-90 0-23 (4-87) 100*00 7*622 

B. H. B 

Meteoric Iron from Qlorieta Mt., New Mexico. By G. F. Kunz 
{Amer,J, Sci., 32 , 311—313).—Since the publication of the account 
of the three masses of meteoric iron from Glorieta Mt. (Abstr., 1886, 
821), three more masses of the meteorite have been found by J. H. 
Bullock, and a small piece was found by a Mexican, but it dis¬ 
appeared before it could be secured. Seven fragments have thus far 
been obtained. No. 4 weighs 2*65 lbs.; No. 5, 2*48 lbs.; and No. 6, 
2*31 lbs. All these fragments are figured and described by the 
author. 

A meteorite was recently presented to the Colorado Scientific 
Society by the Boston and Colorado Silver Mining Company, who re¬ 
ceived it from Albuquerque, Mew Mexico, as silver bullion. Its 
weight before cutting was about 5 lbs. An analysis of the iron gave 
the following results ;— 

Fe. Ni, Co. Cu. Zn. C. P. S. Si. Total. 

88*76 9*86 0*51 0*03 0*03 0*41 0*18 0*01 0*04 99*83 

The striking similarity between this analysis and that of the Glorieta 
meteorite, leads the author to believe that this iron is the seventh 
fragment of the meteorite found by the Mexican, and mistaken by 
him for silver bullion. B. H. B. 

Two hitherto undescribed Meteoric Stones. By B. S. Dana 
and S. L. Pbnfibld (^Amer, J, 8ci,^ 32 , 226—231).—1. Meteorite from 
Utah ,—This was found in 1869, in the prairie between Salt Lake City 
and Echo, and is now in the Yale collection. Its weight is 875 grams. 
It is oblong in shape, about 12 cm. long, and 9 cm. in its greatest 
width. The surface is comparatively smooth; the colour of the crust 
being reddish-black. The interior of the stone is of a dark bluish- 
grey colour, distinctly mottled by its chrondritio character, and 
showing a rather large proportion of iron irregularly distributed 
through it, with minute patches of troilite. Olivine is the most 
prominent constituent. Bronzite appears in irregular crystal frag¬ 
ments scattered through the mass, and plagioclase felspar is sparingly 
present in crystalline fragments. The sp. gr. of the meteorite was 
found to be 3*66. Analysis gave 17*16 per cent, of nickeliferous iron, 
and 82*84 per cent, of the mineral part, including the troilite and 
silicates. The iron gave on analysis— 
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Fe. Ni. Co, Cu. Total. 

91-32 8-04 0-60 0*04 100*00 

The mineral portion was divided into:—Soluble in hydrochloric acid; 
troilite, 6*70 per cent, with 0*62 of NiS; silicates, 48*8e5 per cent. 
Insoluble in hydrochloric acid, including chromite, 43*97, Water, 
1*14. Total, 100*66. 

Analyses of the soluble (I) and insoluble (II) portions gave:— 



SiO]. 

AljO,. 

FeO. 

MgO. 

CaO. 

NajO. 

I. 

4033 

0-51 

21-33 

35-15 

1-66 

0-33 

II. 

64-83 

4-82 

8-64 

24-56 

3-34 

1-98 



KjO. 

PA. 

Chromite, 

Total. 



I. 

0-04 

0-65 

— 

100-00 



II. 

0-12 

— 

1-71 

100-00 



The composition of the insoluble part implies that it is made up of 
bx’onzite with a little plagioclase. The Cbantonnay meteorite seems 
to bear the closest resemblance to the new stone. 

2. Meteorite from Cape Girardeau^ Missouri .—This stone fell at 
3 P.M., on August 14, 1846, accompanied by a loud report. It became 
the property of the Yale Museum several years ago. The stone in 
the museum consists of two parts fitted together, and weighing 
together 2058 grama. The general shape of the stone is roughly 
rectangular, with dimensions of 12 by 10 by 10 cm. The surface is 
smooth, and, where fresh, is of a light grey colour. The metallic 
particles are scattered uniformly through the mass. The chondritic 
character is distinct. The sp. gr. of the stone was found to be 3*67. 
The analysis showed a relation of native iron to troilite and silicates 
very near that of the Utah meteoiite, namely, 17*90 to 82*10 per cent* 
The iron gave on analysis— 

Fe. Ni. Co. Cu. Total. 

91*93 7*39 0*63 0*05 10000 

The analysis of the mineral portion gave:—Soluble in hydrochloric 
acid: troilite, 6*95 ; silicates, 42*68. Insoluble in hydrochloric acid, 
including chromite, 60*19. Water, 0*68. Total 100*40. The soluble 
(I) and insoluble (II) parts gave— 



SiOj. 

AlA- 

FeO. 

MgO. 

CaO. 

NasO. 

I. 

86-32 

— 

22-31 

40 23 

— 

0-28 

II. 

55-79 

5-54 

7-91 

23-65 

3-35 

1-85 



KjO. 

PA. 

Chromite. 

Total. 



T. 

0-04 

0-82 

— 

100-00 



II. 

0-24 

— 

1-67 

100-00 



The insoluble part is evidently bronzite, with some felspar. The 
stone belongs to the light grey chondrite type of meteorites. 

B. H. B. 
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Organic Chemistry. 


Methods for Determining the Belative Stability of the Alkyl 
Bromides. By 1. Remsbn and H. W. Hilltbr {Amer, Ghem. 8, 
251—262).—The bromides in molecular proportion were treated in 
alcoholic solution with the several reagents, and the hydrobromic acid 
formed estimated by silver nitrate solution with ferric thiocyanate as 
indicator. The relative results are embodied in the following table, 
Column I showing the action of zinc and dilute sulphuric acid ; 
II, the action of cobalt^zinc couples and acetic acid; III and IV, the 
action of alcoholic soda under certain conditions; V, the action of 
cobalt-zinc couples in presence of soda, but after deducting the action 
of the soda itself; VI, that of ammonia; and VII, that of silver 
nitrate or acetate. The action of sodium amalgam is unsatisfactory, 
owing to the constant variation of the alkalinity of the solution, and 
the authors believe that the best results are to be obtained by the 
action of caustic soda or ammonia, or of silver salts. 



I. 

11. 



D 

VI. 

VIL 

Ethyl bromide. 

0-8 

1-3 

28‘4 

81-2 

10 



Propyl .. 

10 

3-3 

9-7 

65-2 

111 

27*3 

2-6 

Butyl .. 

3tJ 

6 0 

4*3 

25*2 

0-58 



Iso-propyl bromide. 

8‘8 

11 1 

d’4 

15*7 

0 63 

4-3 

21 *7 

Amyl bW)mide. 

45 

9-5 

4*5 

33‘4 

0-8B 

— 

— 


xi. x>. 


Derivatives of Diethylene Bisulphicle. By W. Mansfield 
(Ber., 19, 2658—2668).—In continuation of former work (Abstr., 
1886, 525), other derivatives of diethylene bisulphide, CiHeSa 
(compare Masson, Trans,, 188G, 234), are described. 

The methiodide, C 4 H 8 S 2 ,MeI, is converted by silver chloride into the 
corresponding chlorine compound, a crystalline substance melting at 
225® ; it yields crystalline precipitates with platinic, mercuric, and 
auric chlorides. With moist silver oxide, the methiodide yields the 
corresponding hydroxide, CiHsSgMe’OH, the solution of which 
possesses well-marked basic properties, absorbs carbonic. anhydride, 
and precipitates solutions of the heavy metals. The salts obtained 
by its neutralisation with acids are exceedingly deliquescent; the 
most stable is tbe picrate, which crystallises in golden needles melting 
at 192—193®. The dimethiodide, 04 ^ 982 ,2MeI, melts at 207—208®, 
and yields a corresponding chloro-derivative, which gives precipitates 
with the chlorides of the platinum-group of metals. In the course of 
the preparation of the dimethiodide, a periodide of the composition 
04 H 8 SaMeI,l 2 is obtained, which melts at 92—93°, and crystallises in 
tbe monoclinic system (a : 6 : c = 0*89 : 1 : 0-67). 

Experiments made with a view of obtaining the hydroxides by 
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^vitpoHition of their aqueous solutions were unsuccessful; an oil of 
composition CftHmSa was formed (to this substance Masson ascribes 
the formula CriUuSs, ihid,^ 247). The author considers that this 
compound is derived from dithioglycociiie by the displacement of both 
sulphydryl hydrogen-atoms by the methyl and vinyl groupings 
respectively, thus, SMe*C2H4*S*CH ! CH2; and in accordance with this 
view it is shown that the compound takes up four atoms of bromine. 
Diethylene bisulphide combines readily with benzyl halogen com¬ 
pounds ; thus with the bromide it forms a substance, C4H8S2,C7H7Br, 
which melts at 146®, and crystallises in the rhombic system. The 
corresponding iodine compound crystallises in pale yellow needles, de¬ 
composing when heated at 145°, and the chlorine compound in colour¬ 
less needles melting at 143°. On heating the above bromine compound 
with alkalis, an oil of the composition C11II24S2 is produced. 

V. H. V. 

Disulphones. By R. Escapes and E. Baumann (7?er., 19, 2814— 
2817).— Ethylidenediethylsulphone, CflMe(SO-.Et)2, is prepared by 
the action of potassium permanganate on a-dithioethylpropionic arid 
(from pyruvic acid and mercaptan). It forms plates rather soluble 
in water, more soluble in alcohol and ether. It melts at 00°, and 
distils without decomposition. The hromo-derivafive, CBrMe(S02Et)2, 
crystallises in small prisms melting at 115°; it is sparingly soluble. 

EthyUdenediphenyUulphone, CHMe(S02Et)2, is prepared by gradu¬ 
ally treating a very dilute .solution of potassium dithiophenylpropio- 
nate (Abstr., 1886, 878) with 1 per cent, permanganate solution. It 
is insoluble in water, alkalis, and acids, sparingly soluble in alcohol 
and ether, more readily in benzene. It melts at 101—102°. It is 
isomeric with Blomstrand and EwerloefFV. ethylenediphenylsulphone 
(J?er., 4, 716; compare also Otto and Damkbhler, J, Pharm. Chem.^ 
30, 171 and 321). N. H. M. 

Di&ulphcnes. By E. Baumann (Ber., 19, 2806— 2814).—DiV;iyZ- 
Bulphonedimethylmethaue^ CMe2(S02Et)2, is prepared by shaking 
dithioethyldimethylmethane with 5 per cent, permanganate solution, 
and occasionally adding a few drops of acetic or sulphuric acid. 
When no more permanganate is decolorised, the liquid is heated and 
filtered, and the filtrate evaporated to half its bulk. The greater 
part of the disulphone separates on cooling. It crystallises in thick 
prisms, melts at 130—131°, and boils with slight decomposition at 
about 300°, It is readily soluble in warm alcohol and water, rather 
soluble in ether, benzene and chloroform. Sulphuric acid dissolves 
it very readily, and decomposes it when warmed; nitric acid and 
bromine both dissolve it, but are without further action. 

DiethylBulphompropylmethylmethane^ CMePr(S02Et)2, crystallises 
from water in long needles melting at 86°; it dissolves sparingly in 
water, readily in alcohol, ether, and chloroform. 

EthyUc ^•diethylsulphonebutyrafef CMe(S02Et)2*C00Et, is prepared 
by oxidising ethylio /3-dithioethylbutyrate. It crystallises from water in 
slender needles more than an inch long, melts at 63°, and dissolves 
very aparingiy in cold water, more readily in alcohol and ether* 



m 


ABSTKAOTS OF OWmOAL FAPBRS. 


Diethylsidphonemethane^ GHt(S 03 Et)s, is obtained by oxidising* 
ethyl orthothioformate (Gabriel, this Journal, 1877, ii, 311) with 
potassium permanganate in presence of sulpharic acid. It crystallises 
in lustrous plates melting at 104®; and dissolves sparingly in ether, 
readily in benzene and alcohol. When the aqueous solution is treated 
with bromine-water, the dibromo*(^erivaHve^ CBra(SO*Et) 2 , is formed. 
This crystallises from boiling water in lustrous needles melting 
at 131^ 

The disulphone is probably formed by the oxidation of the sulphide 
CH 2 (SEt )2 present in the thio-ether. K H. M. 

Eeagent for the Hydroxyl-group. By H. A. Landwehb (Ber., 
19 , 2726).—The substance to be tested is added in excess to 10 to 
20 c.c. of a solution of ferric chloride (prepared by adding two drops 
of a 10 per cent, solution of ferric chloride to 60 c.c. of water) con¬ 
tained in a white dish. The production of a sulphur colour denotes the 
presence of hydroxyl. All hydroxy-acids and all alcohols and carbo¬ 
hydrates which dissolve in water give the reaction. Ether, alkyl salts, 
formic, propionic, butyric, oxalic, fumaric, and malonio acids give 
negative results. IT. H. M. 

Non-acid Constituente of Beeswax. By F. Schwalb (Annahn, 
235 , 106—149).—Repeated boiling with alcohol extracts about 
5 per cent, of cerotic acid from beeswax. The residue is saponified 
with alcoholic soda, land after the alcohol has been removed by 
distillation and by boiling with water, the soap is sepamted by the 
addition of common salt. To remove any free alkali, the soap is 
pressed in a cloth, redissolved in hot water, and again salted out. 
This operation is repeated several times. The soap is thoroughly 
dried at 110—120®, and the non-acid constituents are separated by 
fractional solution in, and recrystallisation from, light petroleum. 
The most soluble portion of the extract, melting between 55° and 65°, 
contains two hydrocarbons; one melting at 60*5® appears to be 
identical with Krafft’s normal heptacosane, CwTJm (Abstr., 1882, 
1273), and the other which melts at 67°, is probably identical with 
normal hentriacontane, CaiHw. It is probable that other hydro¬ 
carbons are also contained in the wax. 

The myricyl alcohol is less soluble in light petroleum than the 
hydrocarbons. It appears to have the formula O 81 H 64 O, and is not 
identical with the alcohol C 30 H 62 O, contained in carnauba wax (Abstr,, 
1884,1281). It melts at 85—85*5®, and resolidifies at 84®. When heated 
with soda lime, it is convert^ into the salt of an acid, CaiHiaO*. 
This acid is sparingly soluble in the usual solvents at the ordinary 
temperature, but it dissolves in hot light petroleum, and is deposited 
from the solution in white needle-shaped crystals, which melt at 
88*5—89®. The lead salt melts at 115—116®, and i*ssolve 8 freely in 
acetic acid and in boiling toluene. The silver salt is amorphous. It 
melts at 180®, with decomposition. The copper and magnesium salts 
are also amorphous. They dissolve in boiling benzene. The methyl 
and ethyl salts crystallise in needles. They dissolve freely in warm 
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ether and warm alcohol. The methyl salt melts at 71—71*6®, and the 
ethyl salt at 69*5—70®. Heated under the ordinary atmospheric 
pressure, the ethyl salt decomposes before boiling into ethylene and 
the free acid. 

Beeswax also contains two lower alcohols, namely, cervi alcohol, 
CtJitiO or O^rHseO, and an alcohol of the formula, C24H50O or 

W. C. W. 

Conversion of Starch into Glucose by means of Hydrochloric 
Acid. By S. Harvey (Analyst^ 11, 221—223).—In reference to the 
process used by Heisch, heating in a boiling^ water-bath is as pood 
as heating over a naked flame. In the author’s experiments, when¬ 
ever the conversion of starch was complete, the results obtained 
were too low, owing to destruction of the glucose; in fact, it appears 
impossible to limit the time of heating, so as to prevent the glucose 
being attacked. D. A. L. 

Carbohydrates. By M. Honig and S. Schubert (MonatsL 
Chem.^ 7, 455—484).—In a former paper (Abstr., 1886, 4i), the 
authors have shown that by the action of sulphuric acid on cellulose 
and starch, a series of sulphuric acid-derivatives are formed of the 
general composition Cfi«Hio«Ofi„_x(S04)j-. These are decomposed in 
alcoholic solution with production of sparingly soluble compounds, 
containing a smaller proportion of sulphuric acid, which in their turn 
are decomposed at a higher temperature with formation of various 
dextrins. The different phases of these changes in the case of 
cellulose, starch, and grape-sugar are worked out more fully in this 
paper. From cellulose, a series of derivatives is obtained from a 
form of soluble celluloscJ to dextrose, according to the temperature 
(5—33°) at which the change is efPected; these increase in specific 
rotatory power and solubility, the lower membei*8 of the series giving 
a blue coloration with iodine, the interme^diate a red, and the end 
products no coloration, corresponding with the formation of an achroo- 
dextrin. These substances also differ from one another as I’egards 
their conversion by diastase; the end members ai'e unaltered, whilst 
the others are converted into dextrins. 

From starch, a similar series of compounds waft obtained ; although 
in this case the specific rotatory power diminishes from that of 
starch to that of a dextrin similar to the final product from cellulose, 
but differing from it in possessing a slight cupric oxide reducing 
power. 

With grape-sugar also, similar results were obtained. 

In conclusion, th^ question is discussed whether the starch mole¬ 
cule is compounded of other less complex units, differing among 
themselves, a view represented by the formula 16(CiaH2oOio), 
assigned by Brown and Heron, or whether it is decomposed into 
these less complex molecules by a chemical change rather than by a 
process of disintegration. V. H. V. 

Identity of Cadaverlno with Pentamethylenediamine. By 

A. Ladenburg (Ber., 19, 2585—2586).—Cadaverine and penta- 
methylenediamme show the same boiling point, solubility and odour, 

YOU. LU. k 



126 


ABSTRACTS OF OHFMiOAL PAPERS. 


and agree in their general reactions. The tnercttriochloride of penta- 
methylenediamine has the formula C 6 HuN 2 , 2 HCl, 8 HgClu, whilst, 
according to Brieger, that of cadaverine mercuriochloride is 

05HuN2,2HCl,4HgCl2. 

The imine obtained from cadaverine is identical in its properties 
with piperidine, which the author has previously shown to be the 
imine of pentamethylenediamine (Abstr., 1886, 139, 269). 

W . P. W. 

Compounds of Aldehydes and Ketones with Mercaptan. By 

E. Baumann (Bcr., 19, 2803—2806).—When fnrfuraldehyde and 
mercaptan are treated with dry hydrogen chloride, the reaction is 
accompanied by considerable development of heat, which causes a 
further decomposition. Fatty aldehydes and ketones and aromatic 
aldehydes also react with mercaptan with development of heat; wilh 
fatty aromatic ketones, the mixture must be warmed, whilst in the 
case of benzophenone the reaction only takes place in presence of zinc 
chloride. 

When dithiophenyldimethylmethane, CMe 2 (SPh )2 (Abstr., 188o, 
749), is prepared, avoiding development of heat, a solid product is 
obtained instead of an oil. It forms largre, clear crystals, which molt 
at 56°, and dissolve readily in alcohol, ether, benzene, &c., and are 
insoluble in water. When heated at 100 °, it decomposes into a mix- 
ture of several substances, which no longer solidifies. Dithioethyl- 
dimethylmethane, CMe 2 (SEt )2 ( 2 oc. cit.), was also prepared at a lower 
temperature, and was obtained as a mobile, strongly refractive liquid, 
boiling at 190—191°; it combines directly with methyl iodide, 
yielding a crystalline substance. N. H. M. 

Linoleic Acid. By K. Peters (Monatsh, Chem,^ 7, 552—555).— 
The formula generally ascribed to linoleic acid is CibH2r 02 ; it would 
thus be the isologue of palmitic acid, and convertible into it by 
hydrogenising agents. It is here shown that the analytical results of 
a sample of an acid, purified by means of its barium salt, are more in 
accordance with the formula C, 8 H 3202 , and when heated with phos- 
phorus and hydriodic acid,, it yields not palmitic, but stearic acid. 

V. H. V. 

Acetylleevulinic Acid, Constitution of 7 .Ketonic Acids. 

By J. Beedt (^AnnaleTif 236, 226—232).—Acetyllaevulinic acid is 
formed by the action of acetic anhydride on Imvulinic acid at 100°. 
It is deposited from an alcoholic solution in crystals, resembling those 
of potassium nitrate. It melts at 78—79°, and boils about 140®, 
under 15 mm. pressure; under the ordinary atmospheric pressure, it 
splits up on boiling into acetic acid and a- and / 3 -angeHca lactones. 

As the compound is neither decomposed by water nor by a cold 
solution of sodium carbonate, the author regards it as a hydroxy- 

lactone-derivative, not as an anhydride. This is evidence in favour 
piT — 

of the formula CH 2 <qq^q>OMo’OH for tovulinio acid. 


W, C. W; 
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. New Reaction of Almnininm Chloride; Syntheses in the 
Acetic Series. By A. Combes (Compt, rend., 103, 814—817).— 
When aluminium chloride is added to a solution of acetic chloride in 
carbon bisulphide or chloroform, there is abundant evolution of 
hydrogen chloride, and a white, crystalline solid of the composition 
Oi^HiiO^AhCls is obtained. It remains unaltered in dry air, but is 
immediately decomposed by water with evolution of carbonic anhy¬ 
dride. If the water is added carefully to the solid, or if the latter is 
thrown into water in small quantities at a time, a clear liquid is 
obtained, which, when extracted with ether, or better, chloroform, 
yields a colourless liquid boiling at 136—137® under a pressure of 
750 mm. It has the composition C6 Hb02 , and is lighter than water, 
in which it is readily soluble without undergoing any decompositioru 
The action of aluminium chloride on acetic chloride is represented by 
the equation— 

6C2H3OCI + AUCle = 4 HC 1 + (C0Me-CH2-C0-CH2-CCl20-)2Al2Cl4, 

and the solid compound is decomposed by water with formation of 
aluminium hydroxide and the acid COMe*CH 2 *CO’CH 2 *COOH, which 
immediately loses carbonic anhydride and yields acetylacetone, 
C.H„02. 

Acetylacetone has the properties of a diketone, and combines, with 
development of heat, with a concentrated solution of sodium hydrogen 
sulphite.® It is not affected by phosphorous chloride or acetic 
chloride, but is decomposed by potash or soda, with formation of 
acetone and an acetate. When treated with sodium amalgam, it 
yields isopropyl alcohol, pinacone, and sodium acetate. If slowly 
hydrogenised in an acid solution, it should yield symmetrical amylic 
isoglycol, CH 2 (CHMe*OH) 2 . Bromine acts energetically on acetyl- 
acetone, with formation of acetic bromide and penta- and tetra-brom- 
acetone. Phosphoric chloride removes the oxygen, and yields a 
tetrachloride which immediately loses 2 mols. HCl, and yields chlorides 
of the composition CsHfiCU, derived from an unknown valerylene. 

When the solid product of the action of aluminium chloride on 
acetic chloride is treated with absolute alcohol instead of water, no 
gas is evolved. The products will bo described in a subsequent 
paper. 

This reaction is general, and takes place with propionic and butyric 
chlorides, and with chloral. C. H. B. 

Gluconic Acids. By F. Volpebt (Ber., 19, 2621—2623).— 
Ethylic pentacetylgluconate is a white, crystalline substance, readily 
soluble in alcohol and water; it melts at 103*5^. Ammonium and 
potassium gluconate crystallise well in plates and needles. Com para- 
tive experiments made with Hoenig’s paragluconic acid (Abstr., 
1881, 893) show that it is identical with gluconic acid. 

N. H. M. 

Action of Thiocarbamide on Ethyl Acetoacetate. By B. List 
{Annalen^ 236, 1—32) —In the preparation of thiomethyluracil 
from thiooarbamide and ethyl acetoacetate, by the process previously 
described by the author (A^tr., 1886, 443), it is found that the pre* 

h 2 
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Bence of ammonium thiocyanate increases the yield of the prodnct. 

Thiomethyluracil^ sparingly soluble in 

alcohol, ether, and cold water. It crystallises in plates, and begins to 
decompose at 280®. The silver and copper salts are amorphous. 
The mercuric salt forms anhydrous, microscopic needles. The potas¬ 
sium salt, CfiH 5 N 20 SK + ^ 020 , is insoluble in alcohol, but freely 
soluble in water. The sodium salt, CsHsNaOSNa -f 2HaO, crys¬ 
tallises in prisms, which effloresce on exposure to the atmosphere. 
The methyl salt melts at 219—220°, but begins to sublime at 120°, 
forming plates or needle-shaped crystals. The addition of silver 
nitrate to the aminoniacal solution of this substance precipitates the 
compound CflH 7 N 2 SOAg- The ethyl compound melts at 144—145°. 

Ethyl thiometkyluracilacetate is obtained in needle-shaped crystals 
by the action of ethyl moiiochloracetate on thiomethyluracil. Thio- 
Tnpthylnracilacetic acid crj^siallises in needles or plates, and melts at 
203—204°. It is very sparingly soluble in cold water, alcohol, and 
ether. 

Thiomethyluracil unites with hydrogen bromide to form an unstable 
crystalline additive product. Bromine acts on thiomethyluracil sus¬ 
pended in water, eliminating the sulphur and forming dibromoxy- 
methylumcil. By a similar reaction, dichloroxymethyluracil is 
obtained in transparent plates, soluble in hot water and in warm 
alcohol. Thiomethyluracil is converted into methylumcil by boiling 
with freshly precipitated silver or mercuric oxide, and also by the 
action of ammonia or strong hydrochloric acid at 160°, and of acetic 
acid at 180°. W. C. W. 

Nitro-derivatives of Methyluracil. By A. Kohler (Annalen, 
236, 32—67).—Behrend (JwwaZen, 229, 32) obtained nitronracil- 
carboxylic acid and a compound, C 6 H 2 N 4 O 6 , by the action of strong 
nitric acid on methyluracil. Nitrouracilcarboxylic acid, CsHaNgOe -f 
2 H 2 O, crystallises in rhombic prisms; a : 6 : c = 0-323:1 : 1*081. On 
boiling the aqueous solution, carbonic anhydride is evolved and nitre- 
uracul, C 4 H 3 N 8 O 4 , is formed. Ethyl nitrouracilcarhoxylate, prepared by 
saturating the alcoholic solution of the acid with hydrogen chloride, 
crystallises in monoclinic prisms. It is less soluble in alcohol and 
water than the free acid, and it does not split up 011 boiling witli 
water. The salt melts at about 260° with partial decomposition. The 
constitution of this substance may be represented by the formula 

Amidouracilcctrboj-ylw acid, CsH.N.O., is formed by the action of 
tin and hydrochloric acid on the nitro-acid, bat a better yield is 
obtained by the reduction of the ethyl salt. The product, con¬ 
sisting of a mixture of the ethyl salts of amidonracilcarbozylic and 
hydroxyui-acilcarboxylic acids, is saponified by boiling with an aqueous 
solution of potassium hydroxide. Amidouracilcarboxylic acid is 
deposited from its aqueous solution in needles. Between 150® and 
160®,. it splits np into carbonic anbydrido and amidouraoil. The 
pota^8ium salt, C*HeN»OsK + H*0, ciystallises in prisms; the barium, 
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copper, and mercury salts are amorphous. The sparingly soluble Ijad 
and silver salts are crystalline. The ethyl salt is insoluble in alcohol 
and sparingly soluble in water. It melts at 260^^ with partial decom¬ 
position. 

A good yield of nitrouracil is obtained by adding 5 c.c. of strong 
sulphuric acid to 4 grams of methyluracil suspended in 10 c.c. of 
fuming nitric acid. The yield of the sparingly soluble compound, 
CsHjNiOs, which is obtained as a bye-product by the action of nitric 
acid on methyluracil, is increased by warming the mixture as soon as 
the reaction ceases. 

This compound unites with bases to form salts. + 

crystallises in yellow glistening needles; CsHNiOpK + 
red needles, sparingly soluble in water; the solution decomposes on 
boiling. The barium salt, (C5HN406)2Ba -h 4 H 2 O, forms prismatic 
needles, freely soluble in water. On reduction with tin and hydro¬ 
chloric acid, the amido-componnd, C 5 H 4 N 4 O 3 + H 2 O, is obtained in 
slender needles, sparingly soluble in water. After evaporation with 
hydrochloric acid, the residue yields the murexide reaction. 

W. C. W. 

New Mode of Formation of Dibromo- and Dichloro-bar- 
bituric Acids. By R. Bkhrend (Aunalen, 236, 57— 68 ).—The 
most convenient method of preparing bromomethy 1 uracil (Abstr., 
1886, 338) is to convert methyluracil into dibrornoxyniethylui*acil by 
the action of bromine-water 229, 18), and to* decompose the 

product by boiling in alcohol. DichJoroxifmethyhiracil resembles the 
corresponding bromo-derivative in its properties and in its mode of 
preparation. It crystallises in triclinic plates, and is not decomposed 
by boiling with alcohol. It is decomposed by alcohol or water at 150®, 
forming a sparingly soluble compound, and is converted into raono- 
chloromethyluracil by the action of stannous chloride and hydro¬ 
chloric acii Chloromethyluracil is insoluble in ether, sparingly 
soluble in water and alcohol. It crystallises in needles. 

Dibromoxymethyluracil is oxidised to dibromoharbituric acid by 
fuming nitric acid. This is identical with the dibroraobarbitnric 
acid described by Baeyer {Annalen^ 130, 130). Hot fuming nitric 
acid converts dichloroxymethyluracil into dichloroharhituric acid, 
C 4 H 2 ClaN 203 . This substance crystallises in rhombic prisms or plates, 
a:b: 0*7766 : 1 : 0*8929. The crystals are isomoi’phous with those 

of dibromobarbituric acid, and are much more soluble in alcohol, 
ether, and water. A small quantity of barbituric acid is formed in 
the preparation of dichlorobarbituric acid by this process. 

W. C. W. 

Relation of the so-called 4 »-Thiophenic Acid to the Normal 
Thiophencarboxylic Acids. By V. Meyer (Annalen, 236, 20 o— 
224).—In former communications (Abstr., 1885, 1207; 1886, 227, 
584), the author has pointed out that the derivatives of and /3-thio- 
phenic acids (melting at 118® and at 126*5® respectively), are identhml 
in crystalline form, solubility, and melting point, but that on decom¬ 
position the ^-derivatives yield the «-acid, and the /9-derivatives the 
^•acid. The so-called «-acid is really a mixture of the /9- and 7 -acid 8 , 
which cannot be separated by recrystallisation. It is formed on 
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oxidising a mixture of /3- and «y-thiotolens, T^ut is not obtained by 
mixing together the ready-formed /3- and 7 -acids, In the thiophen- 
group the tendency for the isomeric compounds to crystallise together 
is much stronger than in any other series. W. C. W. 

Halogen Carriers. By 0. Willgbrodt (/. pr. Chem. [2], 34, 
264—292).—An account of experiments on the effective value of 
various elements and their compounds in the chlorination of benzene 
(compare Abstr., 1885, 1034). Two cases occur on the passage of 
chlorine into benzene in presence of these foreign substances, namely, 
either tlie formation of benzene hexaehloride attended by a consider¬ 
able gain in weight of the benzene and practically no evolution of 
hydrogen chloride, or the displacement of hydrogen by chlorine with 
corresponding evolution of hydrogen chloride. The details of the 
various experiments are given in full. To the substances inducing 
the first reaction belong alumininm hydroxide and sulphate; those 
inducing the latter reaction are again separable into those elements the 
presence of which induces the production of mono- or di-substitution- 
derivatives, and those forming a chloride of the formula XCI 3 or 
(XCh)^, which lead to the production of tetra- or penta-snbstitution- 
derivatives. The function of these is conditioned by the atomic 
mobility of the chlorine-atoms in its compound, and in fact to the 
affinity of some kind or another of the inorganic chloride for the 
carbon compound. Adopting the periodic system of classification, the 
members of the first two groups are inactive, those of the second, fifth, 
seventh, and eighth groups are eminently active, and those of the 
fourth are, with the exception of tin, inactive. 

The experiments of Lothar Meyer, Friedel and Crafts, and others 
on the chlorination of carbon compounds by means of such substances 
as aluminium or ferric chloride, seem to indicate that at first a 
hydrogen-atom of the hydrocarbon is displaced by the grouping 
M 2 CI 6 with separation of hydrogen chloride, and to this compound a 
molecule of chlorine adds itself on and finally takes the place of the 
hydrogen. The compounds AhClcCOeHe (or GCvHg) obtained by 
Gustavson, the author regards as combinations of a molecule of metallic 
chloride with one of the hydrocarbon, the remaining five molecules 
functioning in like manner to water of crystallisation. V. H. V. 

Preparation of Organic Pluorides. By 0. Wallace (Annalen, 
236, 255—271).— Flum^obenzeMe, O^HsFl, can easily be prepared by 
pouring 20—30 c.c. of strong liydrofluoric acid into a flask containing 
10 grams of benzene diazopiperidide. The flask is connected with a 
receiver by means of a spiral condenser surrounded by a freezing 
mixture. A tube passes through the doubly perforated cork which 
closes the receiver, and dips into mercury. On gently warming the 
flask, the reaction commences and the flnorobcnzene collects in the 
receiver. Fluoroioluene is prepared from toluene paradiazopiperidide. 
As it is much easier to (xtndense than fluorobenzene, the apparatus 
may be simplified by omitting the tube dipping under mercury. 
FJuorotoluene resembles benzonitrile in odour. It is oxidised by 
chromic acid, yielding fluox*obenzoic acid. 
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Nitrobmzeneparadiazopiper^ forms golden, needle-shaped crys- 
tals. It melts at 96—97®, and dissolves freely in ether and warm 
alcohol. It is decomposed by hydrofluoric acid, yielding parajluoro- 
nitrobenzene* This compound is also formed by nitrating fluorobenzene. 
It melts at 21—22° and boils at 204—206°. 

Acetamidobenzene metadiazopiperidide, C 6 H 4 (NHAc)N I N 2 C 6 H 10 , is 
deposited from weak alcohol in thick prisms which melt at 100— 
101°. It is decomposed by hydrofluoric acid, yielding metafluor- 
aniline; an oily liquid resembling aniline. Parafiuoraniline is formed 
by reducing an alcoholic solution of parafluoronitrobenzene with 
stannous chloride and hydrochloric acid. The nitrate, hydrochloride, 
and sulphate crystallise well. Acetic anhydride converts parafluor- 
aniline into acetojluoranilide. This compound is sparingly soluble in 
water, but dissolves readily in alcohol. 

The replacement of hydrogen by fluorine increases the sp. gr., but 
has very slight eflect on the boiling points of the compounds. 



Sp. gr. 

B. p. 

Benzene . 

. 0-81)9 

80-5° 

Toluene. 

. 0-882 

111 

Nitrobenzene . 

. 1-2 

205 

Aniline. 

. 1-036 

184 

Fluorobenzene. 

, 1-024 

84-85 

Parafluorotoluene . 

. 0-992 

116° 

Parafluorouitrobenzene .. . 

. 1-326 

205—206 

Parafluorauiliue. 

. 1-153 

185—189 


Pluorobenzenesulplionic acid and tiuorodiphenyl, when added to an 
alkaline solution of piperidine, form the ^^ompounds 

and CftNHio'N2*CcH4*C«H4*N2*CftlfHio respectively. W. C. W. 

Reaction of Potassium Cyanide with Orthonitrobenzylic 
Chloride. By E. Bambijhger 19, 2635—2642).—In the reac¬ 
tion between potassium cyanide and orthonitrobenzylic chloride there 
are formed, besides orthouitrobenzyl cyanide, an orthodinitrocyano- 
di benzyl and substances of the eomjwsition 0221114^406 and 
C 16 H 0 N 3 O 3 , the constitution of which is uncertain. 

OrthonitrobenzyI cyanide^ N02’C||U4*CH2*CN, previously described by 
Salkowski, crystallises in pale-yellow prisms which melt at 82*5° ; its 
solutions give a blue-violet coloration on addition of a trace of alkali; 
the dye formed is, however, unstable. 

Orthodiniirocyanodihenzyl^ N0‘/C6ll4’CH(CN)*CH2*C6H4*N02, crys¬ 
tallises in snow-white prisms, melts at 110*5° and is soluble in 
benzene, alcohol, and acetic acid. This substance is also obtained 
directly from orthouitrobenzyl chloride and the corresponding 
cyanide. It is very stable towards acids ; when heated with alkalis 
and the product heated with mineral acids, a compound, CuH 9 NaOs, 
separates out in voluminous, yellow floocute, which can be crystallised 
from alcohol in silky leaflets melting at 235—238°. The same 
substance is also, a subsidiary product in the. above reaction. 
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The compound CsaHuNiOs, mentioned above, crystalliseB in thick 
glistening prisms which meJt at 190‘6^; it is sparingly soluble in 
alcohol, readily in acetic acid; it behaves towards acids and alkalis 
as a perfectly indifferent substance. V. H, V, 

Oxidation of Nitromesitylene. By W, H. Emerson 
Chpm, 8, 268—271).—Schmitz has pointed oat that as paranitro- 

mesitylenic acid is produced during the preparation of mononitro. 
mesitylene, it is probable that the first-named substance is pi'oduced 
by the oxidation of the laist-named, and therefore here as in other cases, 
except with mesitylene sulphonamide, the presence of the nitro-group 
protects those hydrocarbon side-chains that occupy the ortho-position 
relatively to the negative nitro-group. This oxidation has before been 
attempted but without success; by dissolving both the substance and 
the chromic acid in glacial acetic acid, however, the paranitromesitylenic 
acid was actually obtained and recognised by its properties and by 
those of the corresponding amido-acid. H. B. 

Intramolecular Changes in the Propyl-group of the Cumene 
Series. By O. Wioman (Her., 19, 2769—2780),— Propylhydro^ 
carbofityril, CiaHiaNO, is obtained by treating a solution of ortliamido- 
cnmenylacrylio acid (Abstr., 1886, 465) in soda with an excess of 
sodium amalgam. Acetic acid is then added, which precipitates a 
yellow substance melting at 80°; this changes in a short time to 
propylhydrocarbostyril melting at 134°. The latter crystallises in 
well-formed rhombic prisms, a : 6 : c : = 0’87978 : 1 : 1*64451; ^ =: 
1*620435, .and is very readily soluble in alcohol and benzene. The 
compound is also obtained by reducing orthamidoparapropylcinnamic 
acid (Abstr., 1886, 464). In the latter reaction, the isopropyl-group 
must have undergone an intermolecular change; propylhydrocarbo¬ 
styril is therefore a normal compound of the formula 

CnmeTiylpropionic acid (Perkin, this Journal, 1877, i, 400) is best 
prepared by boiling: pure cumenylacrylic acid for 46 minutes with 
20 times its weight of hydriodic acid (sp. gr. 1-7) and an equal 
weight of red phosphorus. The product is filtered, washed with 
water, and dissolved in ammonia; it is precipitated with acid, pressed, 
and dried. It melts sharply at 75‘5‘' (not 70°). When gradually 
treated with fuming nitric acid (10 parts) at —5* to 0°, and the 
product poured into water, a white crystalline nifro-aeid is precipi¬ 
tated; it crystallises from 50 per cent, acetic acid in well-formed 
plates melting at 99°. When reduced, it yields propylhydrocar- 
bostyril. When, cumenylpropionic acid is oxidised by potassinm 
permanganate, it is converted into orthonitrohydroxyisopropylbenzoio 
acid (Abstr., 1886,466). 

The above experiments show that a conversion of isopropyl into 
normal propyl occurs in the successive conversion of cumenylacrylic 
acid into cumenylpropionic acid, orthonitrocnmenylpropionic aoid, and 
propylhydrocarbostyril. The same molecular ohauge also takes 
place when cumenylacrylic aoid is converted snooessively into 
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ortlionitrocximeBylacrylic acid, orthamidocumenylacrylic acid, and 
propylhydrocarbostyril. The author considers that the so-called 

cumenylpropionic acid” contains normal propyl, and that it is 
parapropylhydrocinnamic acid. The propionic radicle, therefore, as well 
as the methyl and acrylic acid radicles, indoences a propyl-group in 
the para-position, causing the formation of normal propyl. 

N. H. M. 

Reciprocal Transformations of Cymene- and Cumene- 
derivatives. By O. WiDMAN (Ber., 19, 2781—2785).—With regard 
to the change of cumene- into cymene-derivatives, the author objects 
to Pileti s suggested law (this vol., p. 36) on the ground that the 
nature of the group has not been determined in any of the compounds 
containing these elements or groups (Cl, Br, Oy, COOH, &c.), and 
mentions experiments previously described by him (Abstr., 1886, 
464) which show Fileti’s view to be quite incorrect. N. H. M. 

Octylbenzene. By P. Ahrens (Ber., 19, 2717—2725).—Octyl- 
benzene (v. Schweinitz, Abstr., 1886, 540) boils at 262—264® 
(uncorr.), sp. gr. 0*852 at 14°. It solidifies at —7° to a crystalline 
mass, is insoluble in water, miscible with alcohol, ether, and ben¬ 
zene. Chloroctylbenzene^ C 6 H 4 Cl*C«Hi 7 , is prepai^d by the action of 
chlorine in presence of iodine on the hydrocarbon. It is a yellow¬ 
ish oil, almost without odour, readily soluble in alcohol and ether; 
it boils at 270—275®. Bromoctylhenzene^ C6H4Br*C8Hn, boils at 
285—287®. The moniodo-derivativc is prepared by the action of 
iodine and mercury oxide on octylbenzene diluted with light petro¬ 
leum. It is a yellow oil, insoluble in water, soluble in alcohol and 
ether. It solidifies at --4®, and does not distil without decomposition. 
It is very susceptible towards light and heat. Mefanitro-octylbemeney 
N 02 *C«H 4 'C 8 Hn, is formed by the action of fuming nitric acid on 
octylbenzene in the cold. It crystallises in long needles insoluble in 
water and ether; sparingly soluble in alcohol and chloroform; it 
melts at 123—124®, and sublimes unchanged at a high temperature. 
When oxidised with potassium permanganate, it yields metauitro- 
benzoic acid. Orthonitro-octylhevzene is obtained, together with the 
para-derivative, by heating the mother-liquor from the preparation of 
the meta-compound. The heavy oil so formed is washed with hot 
water. It is a thick, yellow oil with a peculiar aromatic odour. It 
begins to decompose at 100®, and cannot be distilled ; at 130° it sud¬ 
denly carbonises. Paranitro-octylbenzene is obtained hy first nitrating 
octylbenzene in the cold, separating the liquid from the crystals of 
metanitro-octylbenzene, and beating for 12 hours. It is then filtered 
and again heated, and this is repeated until all the hydrocarbon has 
dissolved. The crystalline substance is gently heated to sublime any 
metanitro-derivative present, and then strongly heated, when the 
para-compound sublimes. It forms small, yellowish, lustrous needles, 
having a slight odour of benzaldehyde; it melts at 204®, is insoluble 
in water, soluble in alcohol and ether. Dimtro-octylhenzene^ 

0eH,(N02)2-CsHn, 

was formed when crystals of metranitro* octylbenzene containing 
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ftuning nitric acid were washed with ether. Water was poured on to 
stop the violent reaction which at once took place. It melts at 226®, 
and sublimes below this temperature in transparent crystals with a 
vitreous lustre, soluble in ether and alcohol, insoluble in water; its 
constitution was not determined. Ortkamido-octylbenzeiie hydrocldo* 
ride, NH2*C6H4*C8Hn,HCl, is prepared by reducing the nitro-compound 
with tin and hydrochloric acid ; it forms small, lustrous, white plates ; 
when heated, it becomes red. N. H. M. 

A Fourth Monobroxnophenol, and a Second Monobromo- 
benzene. By F. Fittica 19, 2632—2634). —In this communi¬ 

cation, the author still maintains the existence of the fourth mono- 
bromophenol described by him in a former work, the conclusions 
from which were subsequently shown by Hahd to be erroneous 
(Abstr., 1886, 1017). The preparation of a second monobromoben- 
zene is also described, but it was not obtained of constant boiling 
point (60—66®), and the analytical results are far from satisfactory. 

V. H. V, 

Constitution of Nitranilic Acid. By R. Nibtzki (Ber., 19, 
2727). —When diamidotetrahydroxybenzene (obtained by reducing 
nitranilic acid) is distilled with zinc-dust, paraphenylenediamine is 
formed. This is fresh evidence that nitmnilic acid is paradinitro- 
dihydroxyquinone (compare Hantzch, Abstr., 1886, 1021). 

K H. M. 

Aniline and its Homologues. By L. Lewy (Ber,, 19, 2728— 
2729 ; compare Abstr., 1886, 872). —When paratoluidine is boiled with 
w'ater, splendid crystals of the hydrate separate on cooling; when 
exposed to air they effloresce. 

The xylidines and cumidines behave towards phosphoric acid 
as orthotoluidin© does, and yield only primary phosphates. 

As paratoluidine forms a secondary phosphate, and orthotoluidine 
a primary phosphate, the para-compound behaves like an element 
having the atomic weight 214, whilst the ortho-compound behaves 
like an element having the atomic weight 107. In estimating the 
phosphoric acid in a mixture of the two phosphates, the relative 
amounts of paratoluidine and orthotoluidine can therefore be deter¬ 
mined. N. H. M. 

Alkyl-derivatives of Aniline. By A. Claus and H. Hirzel 
(Ber,, 19, 2785—2791).- — MethyTpropylamline, NPhMePr, is prepared 
by heating methylaniline and propyl iodide for eight hours in a water- 
bath. The product is dissolved in water, extracted with ether, and 
treated with alkali. It is a yellowish oil, boiling at 212® (unoorr.). 
The hydrochloride melts at 106® (uncorr.) ; it is veiy hygroscopic. 
The ethiodide, NPhMePr, EtI, is a viscous substance readi^ soluble 
in water. When boiled with concentrated aqueous potash, methyl- 
ethylaniline is formed. 

Ethylpropylaniline, NPhEtPr, is obtained by the action of propyl- 
aniline (Claus and Roques, J9er., 16, 909) on ethyl bromide, or from 
ethylaniline and propyl bromide. It is a bright yellow oil boiling a* 
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216* (uncoiT.). The hydrochloride is a crystalline substance, and molt 
at 131® (uncorr.). The methiodide is a syrup having all the propertie 
of iTiethylpropylaniline ethiodide. 

Methylethylaniline was prepared by the method of Clans anc 
Howitz (Abstr., 1884, 1006) ; it was obtained in the crystalline stale 
The hydrochloride melts at 114*. The propiodide is identical wit! 
the iodide mentioned above. When the aqueous solution of the iodidt 
is heated, or kept in contact with ether, decomposition takes place, 
with formation of propyl alcohol and methylethylaniline hydriodide. 

N. H. M. 

Action of Ethyl Imidocarbonate on Aromatic Ortho-com- 
pounds. By T. Sandmeyer 19, 2G50—2657).—In continuation 
of former experiments on the reactions between ethyl imidocarbonate 
and the amines of the aromatic scries (Abstr., 1886, 611), the prepa- 
tion and properties of various derivatives of phenylene and toluylene 
diamines are described. 

NH 

Ethoxymetlienyltoluylmediamine^ C 7 H 6 <^_ prepared from 

toluylenediaminc hydrochloride and ethyl imidocarbonate, crystallises 
in golden needles which melt at 163^, insoluble in cold, sparingly 
soluble in hot water, moderately soluble in alcohol. Its aqueous solu¬ 
tion gives a voluminous, white precipitate with mercuric chloride. 
With acids, it forms very soluble salts. 

When lieated with hydrochloric acid, it vields hydroxymethenyU 
NH 

toluylenediamine, C 7 H 6 <^_ This substance crystallises in 

small needles, melts at 290*, and is sparingly soluble in boiling alcohol, 
readily in water. From its formation, it w^ould seem to contain the 
hydroxyl-group, but it is also identical with a compound obtained 
directly from carbamide and toluylenediamine, which would contain 
the carbonyl-group; the atomic transformation of the —N—COH- 
group into —NH—C I O is however of frequent occurrence. 

NH 

Ethoxymetlienylphenylenediammc^ CeH 4 <^_ j^^C’OEt, prepared in 

like manner from phenylenediamine, crystallises in reddish glisten¬ 
ing leaflets which melt at 160®. In its solubility and physical pro¬ 
perties, it resembles its bomologne. With hydrochloric acid, it yields 

NH 

hydroxymethenylphenylenediamine, j^^C*OH, which cry^s- 

tallises in leaflets, and is identical with phenylenecarbamide obtained 
directly from ortlionitrophenylurothane. 

Ethoxymethenylamidophenolj CeHiC^^^C’OEt, prepared from araido- 

phenol and ethyl imidocarbonate, is a colourless oil, boiling at 225— 
230®, of peculiar odour. It is converted by hydrochloric acid into 

hydroxymethenylamidophenol, crystallising in red 

prisms, which lose their colour on exposure or when separating slowly 
from solution. 

The reaction of the amido-acids on ethyl imidocarbonate differs 
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from those of the amines and the amidophenols; thus with anthranilic 
acid an amidine of the composition 

COOH-C«H4-NH-C(OEt): N-CeH^-COOH 

is formed. This crystallises in white needles^ melts at 223®, and is 
sparingly soluble in boiling water, soluble in hot alcohol. It wonld 
appear from its formation that this substance should be a bibasic 
acid, yet its silver salt contains only one atom of the metal in the 
molecule. V. H. V. 

Decomposition of Diazo-compounds by Alcohol: Paradiazo- 
tolueneorthosulphonic Acid. By I. Bemsen and A. G. Palmer 
{Amer» Ohem, J., 8 , 243—251).—The authors expected to be able to 
prepare benzoic snlphinide by the oxidation of orthotoluenesulphon- 
amide, itself prepared from the orthotoluenesulphonic acid obtained 
by boiling the diazo-compound of paramidotolueneorthosulphonic acid 
with alcohol. This method seemed all the more promising, as Jensen 
and Ascher have described the actual elimination of the diazo-group 
in the above compound. 

The authors find no difficulty in the conversion of paranitrotoluene 
into paradiazotolucneorthosulphonic acid; but this, when boiled with 
alcohol nnder pressure, yields, contrary to the statements of Jensen 
and Ascher, not tolueneorthosulphonic acid as the principal product, 
but ethoxytolueneorthosulphonic acid. The reaction will not proceed 
without the application of pressure; it commences at 90 lUra., and 
the two compounds are then form(‘d in equal quantities, but the yield 
is very bad, the reaction slow, and the product is black with tarry 
matters. At 150 mm. thrice as much of the ethoxy-compound as of 
the toluenesulphonic acid is formed, and at 500 mm. the ethoxy-com¬ 
pound is formed almost alone; the reaction takes only a few minutes, 
and the product is far purer. The acid product of the reaction cannot 
be purified by means of the barium salts, but has to be converted into 
the acid amide, and it is to be noted that ethoxy toluenesul pharaide, 
OEt*C 6 H 3 Me*SOiNH 2 [4:1: 2], melts at 143—144®, and not at 136", 
as described by HefEter. 

This action has not been satisfactorily explained. It is at present 
assumed by all writers that the normal reaction of the diazo-com- 
pounds when boiled with alcohol is that which results in the displace¬ 
ment of the diazo-group by hydrogen; it is, however, certain that the 
reaction frequently takes place in such a way as to form pfaenetoils: 
thus the sulphate or nitrate of diazobenzene yields benzene in 
extremely small quantity, but phenetoil in very considerable quantity, 
and it appears probable that the normal reaction is the one that gives 
the phenetoil. A list of 16 similar cases is cited in illustration. 

The action in the above case is therefore represented not by the 
equation generally given, bat by 

C,HaMe<®^;> + EtOH * OEfC,H.Me-SO,H + N,. 

H. B. 
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Biasso- and Diazoamido-compounds. Bj O. Wallagh (Annalen 
236, 233—255).—Some of the diazo-compounds of the monacetic 
derivatives of the diamines (Abstr., 1883, 584) are quite stable in the 
dry state, and their hydrobromides can be obtained in a pure statue 
owin^f to their relatively slight solubility in water and alcohol. Acetic 
anhydride decomposes the dry diazo-compounds, yielding the acetic 
derivative of a phenol, thus acetoparatolnidine orthodiazobromide 
yields diacetamidocresol, OAc'CeHaMc'NHAc. The diazo-com- 
j^ounds unite with nitro-fethane to form the mixed azo-compounds 
discovered by V. Meyer (this Journal, 1875, 1202, and 1876, ii, 93), 
and they also combine with secondary amines, forming diazoamido- 
compounds. The latter substances are decomposed by boiling with 
strong hydrochloric, hydrobromic, and hydriodic acids accordinor to the 
equation RN I N*NR" + 2HC1 = RCl + N 2 + NHR'',HC1. Phenols 
are the chief products of the action of dilute sulphuric acid on the 
mixed diazoamido-compounds. 

Benzene diazoyiperidide^ CsNHio'N^'Ph, first described by Baeyer 
and Jaeger (this Journal, 1876, i, 273), can be readily prepared by 
pouring a dilute ice-cold solution of diazobenzeno chloride (from 
100 parts of aniline) into a dilute cold aqueous solution of piperidine, 
100 pfa‘ts by weight mixed with 60 of potassium hydroxide. Every 
precaution must be taken to prevent the tcmpei*ature of the mixture 
rising above 0®. The piperidide melts at 43®. It is decomposed by 
warm hydrochloric, hydrobromic, and hydriodic acids, yielding chloro-, 
bromo-, or iodo-benzene respectively, and piperidine. 

Toluene paradiazopiperidide, CflH 4 Me'N 2 ’C 5 NHio, crystallises in 
colourless prisms. It is soluble in alcohol, light petroleum, and ether, 
and melts at 41®. It unites with 2 mols. HCl to form an unstable 
compound. Toluene orthodiazopiperidide and ortlionitrotoluene para^ 
diazopiperidide are oily liquids, Faranitrotoluene orthodiazopiperidide 
melts at 50—51®, and is decomposed by hydrobromic acid, yielding 
broinonitrotoluene, C6HaMeBr‘N02 [1:2; 4]. Nitrobenzene metadiazo- 
piperidide and benzene diazoconine and toluene paradiazoconiue are oily 
liquids. 

By the action of sodium nitrite on a solution of acetotoluylencdi- 
amine in hydrobromic acid, the diazobromide, 

NHAc-CeH^Me-NaBr [Me: : NHAc = 1:2:4] 

is obtained as a yellow precipitate. In the dry state, this diazobromide 
is remarkably stable. It acts on an alcoholic solution of iiitroethane 
and sodium ethoxide, yielding a red precipitate of acetoparatoluidine 
orthodiazonitroethane, 

NHAc-C6H3Me-N2-CHMe*N02 [Me : lf2C2H4N02: NHAc = 1:2:4]. 

The precipitate dissolves in alkalis, and is reprecipitated by acids. 
It is deposited from an ethereal alcoholic solution in red needles 
melting at 143®. 

Acetoparatoluidim orthodiazodiethylamide^ NHAc*C 6 H 3 Me*N 2 *NEt 2 , 
is deposited in colourless prisms when acetoparatoluidine orthodiazo¬ 
bromide is added to a cold solution of diethylamine. It melts 
at 108®. 
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Aceioparatoluidine miihodinzopiperidide melts at 154®, and dissolres 
in alcohol and in ether. When hydrogen chloride is passed into 
the alcoholic solution, the diazochloride, NHAc'CeHaMe-NjCl, is pre¬ 
cipitated in a state of purity. In a dry state, the diazochloride is stable. 
It explodes when heated, and is decomposed by boiling with water or 
weak alcohol, yielding acetamidocresol. The diazopiperidide is de** 
composed by warm hydrochloric or hydrobromic acid, yielding ortho- 
chloro- or orthobromo-acetoparatoluidine and monochloro- or mono- 
bromotoluidine. W. 0. W. 

Hydrazines. By E. Fischer (Annalen, 236, 198 — 199 ).— PhenyL 
hydrazive distils without decomposition under 35 mm. pressure. It 
boils at 241—242° under a pressure of 760 mm. (column of mercury 
surrounded by vapour). At 22*7® the sp. gr. of the base is 1*097®, 
compared with water at 4°. 

In the preparation of methylphenylhydraziiie, the author finds that 
the reduction of the nitrosamine (Abstr., 1878, 312) may bo carried 
out in aqueous instead of in alcoholic solution. The base boils at 131° 
under 35 mm. pressure, and at 227° under 745 mm. W. C. W. 

Phenylhydrazine.compounds. By C. BOlow (Armnlen, 236, 
194—197).—Malic, tartaric, and mucic acids unite with phcnylhydr- 
azine at 130°, forming diphenylhydrazides. The malic compound, 
OH*CjH 3 (CO*N 2 H 2 ph) 2 , melts at 218°, the tartaric compound, 
CaH[ 2 (OH) 2 (CO'N 2 H 2 Ph) 2 , melts at 226°, and the mucic compound 
at 238—240°. Fhenylacetic pheyiylhydrazide, CH 2 Ph*CO*Jff 2 H 2 Ph, 
melts at 168—169°, and dissolves freely in alcohol and acetic acid. 
Ethyl oxalate phevylliy dr azide crystallises in plates and melts at 119°. 
Benzil phenylhydrazine, COPh'CPhINsHPh, is formed by warming 
equal molecular weights of benzil and phenylhydrazine. It melts at 
128—129°. W. C. W. 

Dicyanphenylhydrazine-compounds. By J. A. Bladin (Per., 

19, 2598—2604). — The anhydro - compound, 

previously obtained by the action of acetic anhydride on dicyanphenyl- 
hydrazine (Abstr., 1885, 979) can be prepared by adding the calcu¬ 
lated quantity of pyruvic acid to an alcoholic solution of the cyano- 
compound and warming gently. The author regards this compound 

as a derivative of the hypothetical triazole, will 

therefore be phenylmethylcyantricLZole, 

The salts of the corresponding phenylmetliyltriazolecarhoxylic acid^ 
C 2 N 3 MePh*COOH, are described. The copper salt with 1-J mols. HaO, 
is obtained in the form of microscopic needles; the silver salt with 
1 ^ mols. HaO does not crystallise well; and the lead salt with 2J mols. 
H 2 O forms small, white needles; all these salts are sparingly soluble, 
whilst those of barium and the alkalis are easily soluble in water. The 
ethyl salt, CaNsMePh'COOEt; is a thick, bright-yellow oil, insoinble in 
water, but readily soluble in alcohol, ether and benzene. With hydro- 
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cliloric acid, a hydrochloride, C 2 N 3 MePh*COOH,HCl, is obtained in 
small, colourless tables, which are decomposed by water. The amide, 
which can be obtained by the action of hydrogen peroxide on dicyan- 
phony Ihydrazine, crystallises in small, colourless prisms, soluble in 
water and alcohol, less soluble in ether, and melting at 170°. The 
amidoxime is sparingly soluble in water, but more so in alcohol, and 
crystallises in colourless leaflets melting at 208—210®. Acids and 
alkalis, with the exception of ammonia, dissolve it, whilst with acetic 
anhydride a compound crystallising in needles and melting at 148® is 
obtained.' 


Phetiylmethylfriazole, C 2 N 3 nMePh, obtained by heating the acid at 
180®, is an oil which does not solidify at —15°. It forms a platino^ 
c/tZontZe,( 02 N 3 HMePh) 2 ,H 2 ptGlfi + It/), which crystallises from alcohol 


in len^on-yellow tables molting at 122—124°; it is decomposed by water. 

To the compound CN 4 Ph*CN obtained by the action of nitrous 
acid on dicyanphenylhydraiine (Abstr., 1886, 146), the author gives 
the name phenylcyantetrazole^ regarding it as a derivative of the 


hypothetical tetrazole, 


W. P. W. 


Phenazine-derivatlves. By A. BERxxHSRNand H. Schweitzeu ( Bnr., 
19, 2604—2607).—On diazotising Witt’s tolnylene-rod, 0,5lii«N,H(JI 
(Trans., 1879, 356), a compound, diinethamidorriethylpltenazine, 
N 

NMea-CeHa^ I ^CeHaMe, is obtained, which forms beautiful dark-red 

needles or flat prisms having a greenish lustre. It dissolves in 
dilute acids with a violet, and in concentrated sulphuric acid with a 
reddish-brown coloration. Alcohol dissedves it to a red, and ether 
to a yellowish-red solution exhibiting golden-yellow fluorescence. It 
shows considerable analogy to eurhodine, and, like that base, sublimes 
without decomposition. 

When, instead of nitrosodimethylaniline, 1 :4 phenylenediamine 
acts on metatoluylenediamine in the presence of oxidising agents, a 
‘‘ simple ” tolnylene-blue, and subsequently a simple ” toluylene- 
red are produced. On diazotising, the latter yields methylphen- 
azine; this class of dyes must therefore be regarded as derived 
from phenazine. The formation of toluylene-blue is represented 
by the equation NMe^-CeH^KUa + NHa-CeHsMe-NH, - 4H = 

NMeii'CeH*^ I pCjHjMe’NH*. This, on further oxidation, yields 


tolnylene-red, NMej*C«H/ j The constitatioml 

formula of the lenco-toluylene-red, NH<p^^^J^ 2 ^J>NH,showsa 
remarkable similarity to that of leucomethylene-blue. W. P. W. 

Oonstitution of the Safiranines. By A. Berxthsen (Ber,, 19, 
2690—2693; comp, preceding Abstract),—The fact that an iadamine 
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is formed as an intermediate prodnct in the preparation of phene* 
safranines makes it probable that the phenyl-group in the latter is 
combined with the same nitrogen-atom which connects the two other 
benzene nuclei. The constitution of leucophenosafranine (formed by 
oxidising equal mols. of paradiamidodiphenylamine and aniline) 

would thus be reaction, and the form¬ 

ation of safranines by the oxidation of a paradiamine (1 mol.) with a 
monamine (2 mols.), explains why the para-position to the amido- 
nitrogen cannot bo taken up, and shows that 2 atoms of nitrogen are 
present in safranine as amido-groups. 

The following constitutional formulsD are suggested for pheno- 
safranine hydrochloride:— 

CeHs-NPh. .NPhCl 

I >,HC1 and NH.-CfeHa/1 

The first formula is in accordance with the analosry of the dye with 
the thionino-group, and the fact that rosaniline yields a triazo-deriva- 
five, although its salts contain one imido- and two amido-groups. 
On the other hand, the presence of two intact amido-groups in the 
safranine dye, and the fact that toluylene-red can also bf* diazotised, 
are in favour of the second formula (comp, also Abstr., 1885, 102d), 

N. H. M. 

Metanitromethylsalicylaldeliyde and its Derivatives. By A. 

ScHNELL {Cliem. Ct^ntr., 1886, 469—470).—All attempts to prepare a 
hydroxymethoxybenzaldehyde by the amidation and diazotation of 
the above compound (first prepared by Voswinckel, Abstr., 1882, 
189) were unsuccessful. An amide was formed, but was so unstable 
that it could not be isolated. 

When metanitromethylsalicylaldehyde is heated with sodium acetate 
and acetic anhydride, metanitro-orthomethoxycinnamic acidy 

N 03 -C 6 H 3 ( 0 Me)-CH:CH-C 00 H [CH : OMe : NO 3 = 1 : 2 : 5], 

is formed. It melts at 238®, and when reduced with ammonia and 
ferrous sulphate yields metamido-orthimcihoxiicinnamic acidy which 
forms yellow needles melting at 189°. Sodium nitrite and concen¬ 
trated hydrochloric acid convert this acid into orthomethoxycinnamic 
acid diazochhridey C6H4(0Me)(C3Hs02)’N I NCI, which is very unstable. 
The corresponding nitrate is much more stable ; it explodes at 151— 
152°. When either of those salts is heated with water, 7netahydroxy- 
orthometlioxncinnamic acid is formed, and yields yellow crystals melting 
at 179—180°. When this acid is fused with potash, it is almost 
completely decomposed ; when methylated, it yields m,ethyl metortho- 
dimethoxyclnnamate (dmethylgentisate)y a thick, red-brown oil, which 
yields the acid on saponification. The acid melts at 143°: Tiemann 
and Muller (Abstr,, 1882, 53) give the melting point as 76°. This 
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acid when oxidised with alkaline permanganate yields dimethyl- 
gentisaldehyde. 

These results prove the nitro-group to be present in the meta- 
position. L. T. T. 

New Chlorine-derivatives of Acetophenone. By H. Gautier 
(OompL rend,^ 103, 812—814).— Trichloracekfphmone, COPh'CCla.— 
60 grams of trichloracetic chloride is mixed with 100 grams of 
benzene, heated to the boiling point of the latter, and aluminium 
chloride added in small quantities. After treatment with water, the 
dried product is fractionated under reduced pressure, and the portion 
boiling at 135—ISS*^ under a pressure of 25 mm. is re-fractionated. 
About 20 to 25 grams of trichloracetophenone is thus obtained as a 
oolourless’liquid with a pungent odour and extremely burning taste. 
It remains liquid at —21®, and boils without decomposition at 145® 
under a pressure of 25 ram., and with slight decomposition at 249® 
under atmospheric pressure; sp. gr. at 16® = 1'427. It is very 
slowly oxidised by alkaline potassium permanganate, yielding 
benzoic acid; when subjected to prolonged boiling with water, or 
when treated with very dilute alcoholic potash, the product is like¬ 
wise benzoic acid. 

Vicliloracetopheuone^ COPh'CHCh, is obtained in the same manner 
from 50 grams of dichloracetic chloride and 100 grams of benzene; 
the yield being about 20 grams. It is a colourless liquid, with an 
odour and taste resembling those of the tri-derivative. It boils 
unchanged at 143® under a pressure of 25 mm., and with slight 
decomposition at 247—248° under atmospheric pressure; sp. gr. at 
15° = 1*338. It is as difficult to oxidise as the tri-derivative, and is 
not sensibly affected by boiling water. When subjected to prolonged 
treatment with an alcoholic solution of potassium acetate, the whole 
of the chlorine is removed with formation of potassium chloride and 
a product which has not yet been examined. 

These derivatives afford further illustration of the stability of 
chlorine in combination with the carbonyl-group. It is attacked with 
difficulty by reagents which readily remove the chlorine from the 
side-chains of benzene hydrocarbons, whilst energetic reagents act on 
the ketonic group, and give rise to simpler substitution derivatives of 
benzene. C. H. B. 

Action of Sulphuric Acid on Aromatic Ketones. By K. 

Krekeler (Ber,y 19,2623 — 2628; comp. Abstr., 1886, 538).— BenzyU 
methylhetonesulphonic acid, S 03 H*C 6 H 4 ’ 0 H 2 *C 0 Me, is prepared by 
heating benzyl methyl ketone with sulphuric acid on a water-bath. 
Acefophenonesulphonic acid, S 03 H*CftH 4 *C 0 Me, is obtained by gradually 
adding pyrosulphuric acid (4 grams) to acetophenone (1 gram) 
kept well cooled ; the intensely red liquid is then heated for half 
an hour on a water-bath. The lead salt dissolves very readily in 
water. The sulphonio acid reacts with phenylhydrazine, and yields 
the compound NaHPh I CMe*C 6 H 4 ‘S 03 H(N 3 HPh); this crystallises in 
lustrous plates, readily soluble in alcohol. 
laobutyrothi^noneeulphonio acid, CHMea'CO'CiSHa’SOsH, is obtained 
VOL. Lii. I 
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by acting on the thienoiie with pyrosulphuric acid in the cold. The 
lead and barium salts are very readily soluble in water, and can 
be crystallised from dilute alcohol. The phenylkydrazine^derivative^ 
NaHPh: CPr^-C 4 SU 2 -S 03 H-(N 2 HPh), crystallises in lustrous plates, 
readily soluble in alcohol, very sparingly in cold water. 

N. H. M. 

Plochrs Phenylglycidic Acid. By E. Erlenmeybr, Jun. (Ber., 
19, 2576—2577).—The phenylglycidic acid prepared by PlOchrs 
method (Abstr., 1884, 604) yields well characterised hydroxyl ami ne- 
and phenylhydrazine-derinatives, and also gives the Lanbenheimer- 
Victor Meyer thiophen reaction. From these facts, the author draws 

CHPh-CH-COOH ^ ^ 

the conclusion that the formula Xq/ suggested by 

Plochl cannot be sustained, and advances the view” that the compound 
is probably phenylpyruvic acid. W. P. W. 


Para- and Ortho-nitrophenyloxyacrylic Acid. By A. Lipp 

(Ber., 19, 2643—2050 ).—Paranitrophenyloxyacrylic acid, first ob¬ 
tained by Erlenmeyer, is readily prepared by heating paranitrophenyl- 
a-chlorolactic acid with alkalis ; it crystallises in glistening leaflets, 
which melt at 186—188*’ with complete decomposition; when heated 
with sulphuric acid it yields paranitrophenylglyceric acid, which 
crystallises from water in small interlaced leaflets, melting at 167— 
168°. In order to determine whether the constitution of this acid is 

. . , NO.-CeH^-CH -CH-COOH ^ 

that of a glycide, ^0^ , or of a /3-hydroxy-acid, its 


reaction with hydrochloric acid was studied; nitrophenyl-/3-ohloro- 
lactic acid was formed, thus confirming the former view. This 
/3-lactio acid resembles the corresponding a-acid in appearance and 
behaviour towards solvents; it forms small, glistening crystals which 
melt at 167—168°. When boiled with water, it is completely decom¬ 
posed into hydrochloric acid, carbonic anhydride, and a red resin; its 
barium salt when heated yields paranitrophenethylaldehyde and car¬ 
bonic anhydride. Since the paranitrophonyl-a- and -/J-chlorolactic 
acids yield the same nitrophenylacrylic acid, which in its turn is 
reconverted into the /5-lactic acid, the constitution of the oxyacrylic 
acid is analogous to that of glycidic acid, according to the formula 
written above. 

The orthonitrophenylacrylic acid, obtained by Baeyer, behaves like 
the above in combining directly with hydrochloric and hydrobromic 
acids; its constitution therefore is analogous. Y. H. V. 


Amido-acids, By R. Stephan {Chem, Centr,, 1886, 470—471). 
—Tiemann, Friedlander, and Priest (Abstr., 1882, 50 and 66) have 
shown that the cyanhydrins of aromatic aldehydes form an easy 
source for the preparation of substituted amido^acids. The author 
finds that the same holds good in the ease of aldehydes of the fatty 
series. 

Acetaldehyde cyanhydrin, when heated on the water-bath with 
aniline, yields a^amMopropicmitrile^ NHPh*CHMe*CN, melting at 92°. 
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The hydrochloride forms crystals melting at 86°, and giving up hydro* 
gen chloride very easily. The nitrile dissolves in boiling water with 
partial decomposition into its components. Neither hydrochloric 
acid nor pot^h causes hydrolysis, but when heated with these 
reagents the nitrile undergoes decomposition. When the nitrile is 
slowly added to concentrated sulphuric acid, a-anilulopropionamide is 
formed ; this melts at 140—141°, and is decomposed when heated with 
strong potash. With hydrochloric acid, it yields a^anilidopropionic 
acidy which melts at 163° and sublimes unchanged. 

Ortho- and para-toluidine form compounds similar to the above. 
OL»Paratoluidopropionitrilc melts at 82® ; the amidey 

C7H7-NH*CHMe'CONHj, 

melts at 145®, and is more unstable than the anilido-amide; the free 
acid forms colourless, hygroscopic scales melting at 152°. 

a-'Orthotohiidopropioviirile melts at 72—73®, the amide at 125°, and 
the acid at 116° when separated from alcoholic, but at 123® from 
aqueous solutions. 

The hydrochlorides of these nitriles yield unstable, crystalline 
platinoohlorides. 

Bromine forms tribromo-substitution products. a-Trihromanilido^ 
propionifriley C 6 H 2 Br 3 'NH*CHMe*CN, forms yellow needles melting at 
130°; a-orthotoluidodibromopropionitrile melts at 105®, and a-para- 
toluidodibromopropiouitrile at 117®. L. T. T. 

Derivativee of Methyl Carbanilate. By W. IIentschel (J. pr. 
Chem, [2], 34, 423—427).—In a former communication (Abstr., 
1885, 792), the author has desci-ibed the formation of methyl amido- 
sulphobenzoate from methyl carbanilate by the action of sulphuric 
acid. When the substance is decomposed with excess of bromine- 
water, and the solution allowed to remain for some days, a substance 
of the formula C 8 H 702 NBr 2 separates, which crystallises in needles, 
and melts at 96 5°. 

This substance, in which two atoms of bromine have taken the 
place of the sulphonic group, ivhen warmed with sulphuric acid yields 
dibromaniline sulphate, which on decomposition with sodium 
hydroxide gives ordinary dibromaniline (1:2: 4). 

When treated with nitric acid of sp. gr, 1*45, the broininated 
substance gives a nitro-compound, crystallising in silky needles, 
melting at 152°, and having the constitution 

OMe-CO-NH-CeHaBra-NOa [NH : Bra : NOa = 1 : 2 : 4 : 6]. 

When heated with aqueous ammonia in a sealed tube, the nitro¬ 
compound yields dibromonitraniline (m. p. 127*5°). 

The acid liquid containing methyl amidosulpliohenzoate yields a 
nitrocarbanilide when treated with strong nitric acid. This forms 
colourless plates or prisms, melts at 189®, and when heated with 
strong hydrochloric acid in sealed tubes, yields a dinitraniline which 
agrees in all respects with uiisymmetrical metadinitraniline. 

G. H. M. 



144 


ABSTRACTS OP CHEMICAL PAPERS. 


Ethyl Phthalylaoetoacetate. By 0. Bulow {Annaleny 236,184 
—194).—Ethyl phthalylacetoacetate, prepared by the method de¬ 
scribed by Fischer and Koch (Abstr,, 1883, 806), is decomposed 
by the action of sulphuric acid at 65® for half an hour, yielding 
alcohol and acetic and phthalylacetic acids. It is also decomposed 
by prolonged boiling with water or with alkalis, but with a cold 
alcoholic solution of potassium hydroxide it yields a deliquescent 
crystalline compound, CuHiaKgOe + C 2 H 6 O, which is very soluble 
in water. At the ordinary temperature, ammonia converts ethyl 
phthalylacetoacetate into phthalyldiamide, but at a temperature of 
100° phthalimide is formed. 

EthylpTienylhydraxinephthalylacetoncetate, C 2 oHi 6 N 204 , forms thick 
plates, soluble in alcohol, in strong acetic and sulphuric acids, and 
in alkalis. It melts at 236—238°, and on reduction with zinc- 
dust and acetic acid yields the ethylic salt of benzylacetoacetic- 
orthocarboxylic acid. This compound melts at 92®, and dissolves 
freely in hot water, alcohol, ether, chloroform, and acetic acid. 
It is decomposed by boiling with baryta-water, yielding 
henzylacefoneorthocarhoxylic acid, COOH*CfjH 4 ‘CH 2 *CH 2 *COMe. This 
acid dissolves freely in the usual solvents, and melts at 114°. The 
phenylhydrazine compound of ethyl henzylacetoaceticorthocarboxylate, 
COOH*C 6 H 4 *CH 2 *CH(COOEt)-»CMe I N 2 HPh, forms pale - yellow, 
needle-shaped crystals. It melts with decomposition at 235°, and 
dissolves freely in alcohol, ether, chloroform and carbon bisulphide. 
At the ordinary temperature, and more rapidly at 100°, the com- 
pohnd splits up into alcohol, water, and a new substance, C 18 H 16 N 2 O 3 , 
which melts at 228—229°. W. C. W. 

Benzoic Sulphinide. By L Remsen and A. G. Palmer {Amer. 
Chem, 8, 223—227).—Benzoic sulphinide may be sublimed; it is 
decomposed by simple evaporation with strong hydrochloric acid 
or by boiling with strong barytiv-water, yielding orthosulphobenzoic 
acid. The following salts are described :—C 7 H 4 SO 3 NK + H 2 O, very 
soluble crystals ; C 7 H 4 S 03 NAg, sparingly soluble in boiling water, and 
separating in long needles; ( 07 H 4 S 03 N) 2 Ba -+• ]^H 20 , easily soluble 
in water and difficult to crystallise; the methyl salt has also been 
prepared, but not completely examined. H. B. 

Parethoxybenzoic Sulphinide. By I. Remsbn and A. G. 
Palmer (Amer, Chem. /., 8, 227—229).—Ethoxytoluenesulphonamide 
(this vol., p. 136) was oxidised in warm dilute aqueous solution with 
potassium permanganate ; from the filtered and concentrated solution, 
hydrochloric acid precipitated jpareftej/ten^oic sulphinide^ 

The substance forms needle-shaped crystals, melting at 257—258“; 
it has not a sweet taste. The potassium and silver salts, 
C,H 8 S 04 NK and 0 »HgSO 4 NAg, are described. H. B. 
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Parabromobenzoio Sulpbinide. By I. Rbmsbn and W. S. 
Bayley (ilmer. Chem. 8, 229—235).—Parabromotoluenesulphon- 
amide (Htibner and Post, this Journal, 1874, 57) was oxidised with 
potassium permanganate in considerable excess, when besides the 
sulphinide, there is also formed a considerable quantity of para- 
bromosulphobenzoic acid; this substance is not formed if potash is 
also added during the oxidation. Parabromohenzoic sulphinide is 
sparingly soluble in cold water, volatilises at about 200 , melts at 
217®, and is characterised by an extremely sweet taste, followed by 
an after-taste of extreme bitterness. The following salts are de¬ 
scribed (C 7 H 303 SNBr),Ba + 7^li,0 ; (C 7 H 303 SNBr)>Ca + 7^11,0 ; 
CTHsOaSNBrAg + 2-]^H20. When treated with phosphorus penta- 
chloride, and then with alcohol, the ethyl salt, CTHaOsSNBrEt, is 
obtained as a substance which after rocrystallisation from hot alcohol 
melts at 199—199*5°. Attempts to prepare the ethyl salt from the 
silver salt and ethyl iodide were unsuccessful, a mixture of at least 
two substances being obtained. H. B. 

Benzoyltoluenesulphonamide and some of its Derivatives. 

By I. Remsen and C. S. Palmer (Amer, Ghem. J., 8, 235—243).— 
Somewhat similar to the sulphinides is the class of substances repre¬ 
sented by benzoylbenzenesulphonamide, Ph*C 0 *NH*S 02 'Ph, and 
benzoyltoluenesulphonamide, Ph*C 0 ’NH*S 02 *C 6 H 4 Me, obtained by the 
action of benzoic chloride on the corresponding amides. But the 
constitution of these substances has not been definitely proved, 
and Wolkow has shown that benzamide when treated with 
benzenesulphochloride yields not benzoylbenzenesulphonamide, but 
toluenesulphonic acid and phenyl cyanide, and it is, therefore, 
possible that the above two substances are represented, not by 
R-SO/NH-COR, but by R-SO/N I C(OH)R. On the first of those 
suppositions, two ethyl salts should be obtained, one, R'SOa'NEt'COR, 
from the silver or lead, salts and ethyl iodide, and the other, 
R*S02*N ; CR’OEt, by acting on the sulphonamide with phosphorus 
pentachloride and alcohol; on the second supposition, only one ethyl 
salt can be prepared by either method, namely, R*S02*N .* CR*OEt. 
It has already been shown, and is confirmed by the authoi*s, that 
ethereal salts of benzoyltoluone-sulphonamide cannot be obtained by the 
action of phosphorus pentachloride and alcohol. Neither can they be 
obtained by the action of ethyl iodide on the lead or silver salts of 
the sulphonamide ; similar n gative results have been recorded by other 
writers. 

But although the ethereal salts of the sulphonamides cannot be 
obtained from the sulphonamides, they may nevertheless be prepared 
indirectly. BenzoylmethyltoluenesulpJionamidey C7Hfi0*NMe*U7H7S02, 
crystallises with difficulty; it melts at 58°, and is prepared by the 
action of benzoic chloride on methylparatoluenesulplionamidey 
NHMe*S02*C7H7. On adding water to its alcoholic solution, the 
latter crystallises in plates melting at 75°, is very stable, and is 
obtained by treating paratoluenesnlphochloride with methylamine. 

Benzoylethyltoluenesulphonamide was prepared, but not analysed; 
it is obtained from benzoic chloride and ethylparatoluenesulphonaniidey 
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NHEt’SOa'C^HT, melting at 58®, and prepared like the abore methyl- 
compound. 

Benzoylphenyltolueiftesulphonamide crystallises readily from alcohol; 
the crystals melt at 149^; when boiled with alcoholic potash, it yields 
benzoic acid and toluene-sulphanilide. It is prepared from pAeny/- 
paratoluenesulphonamule^ NHPlrS 02 *C 7 H 7 , melting at 103°, and 
already prepared by Muller. H. B. 

Separation of the Two Isomeric Toluidinesulphonlc 
Acids. By B. A, Schneider (Amer. Ghem. 8 , 274).—The potassium 
and sodium salts of paratoluidinemetasulphonic acid are very soluble 
in water, but insoluble in cold aqueous potash, whilst the potassium 
and sodium salts of paratoluidineorthosnlphonic acid are very 
easily soluble in the same liquid at ordinary temperature. 

H. B. 

Action of Concentrated Sulphuric Acid on Hydrazine- 
toluenesulphonic Acids. By E. A. Schneider {Amer. Ghem. 8 , 

271—273).—It was hoped that condensation might be effecte* 
between the hydrazine- and sulphonic-groups. Parahydraziiietoluen» 
orthosulphonic acid apparently underwent no change. Parahydrazin 
toluenemefcasulplionic acid reacts violently with sulphuric acid at 80 
the product poured into water gives a bright red precipitate, n 
further examined, and the filtrate, with excess of soda, gives a yelk ^ 
precipitate which resembles in all its properties the basic substa?^ .>nce 
obtained by Gallinek and Eichter (Abstr., 1886, 236) by hdof^t^ating 
paratolylhydrazine with sulphuric acid, and is probably liNidentical 
with it. . ^ B. B. 

Oxidation by Means of Potassium Permanganijjj,*®*®; By I. 

Remsen and W. H. Emerson (Amer. Ghem. 8 , 262 
has been stated that acid oxidising agents tend to tran^j para- 
groups (hydrocarbon-chains) and leave ortho-groups uncl;,/®'*^S*®d, and 
that alkaline oxidising agents tend to transform ortho-.^^^*^Ps and 
leave para-groups unchanged/’ and R. Meyer and Baur (A, 1881, 

46) have adduced in favour of this the case of cymenesuJ^P, acid 

[Me : SOiH: Pr =1:2:4], which with permanganate ® by dr- 
oxypropylsulphobenzoic acid [COOH ; SO 3 H : C 3 H 7 O = *4], but 

with nitric acid yields sulphoparatoluic acid [CH 3 : COOif 

= 1:2:4]. On the other hand, Jacobsen has shown that metaxylene- 
sulphonamide [SO 3 H : Me: Me = 1:2:4] yields the same product of 
oxidation [SO 3 H: Me : COOH = 1:2:4] with either chromic acid or 
potassium permanganate. 

Jacobsen’s work is fully confirmed, and it is also shown that 
paraxylenesulphonic acid and paraxylenesulphonamide yield the same 
oxidation products with permanganate, namely, sulphoterephthalic 
acid and a sulpho- or sulphamido-paratoluic acid. By fusing the 
last-named compounds with potash, they are both converted into one 
and the same hydroxytoiuic acid, a-orihobomometahydroxybenzoic 
acid [Me : OH : OOOH = 1:2:4], and hence the methyl-group first 
oxidised is not that which is in the ortho«position relatively to the 
sulphonic group. 
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The work of Meyer and Banr was then repeated and fully con¬ 
firmed, and finally the behaviour of cymene itself with alkaline 
permanganate was examined. It was found that the products of the 
oxidation wore almost equal quantities of terephthalio acid and of 
hydroxypropylbenzoic acid, C 00 H'C 6 H 4 *C 3 H 70 , which was recognized 
by converting it into propenylbenzoic acid and isopropenylbenzoic 
acid. Cymene treated with chromic acid yields as the first product 
toluic acid, and hence the cause of tlio different behaviour of cymene- 
sulphonic acid towards alkaline ^rmanganate solution, and towards 
acid oxidising agents (nitric acid) is not to be sought for in the influence 
of the sulphonic group on the hydrocarbon side-chains (Meyer), but in 
the difference between the side-chains themselves, the isopropyl- 
group yielding most easily to acid oxidising agents, the methyl-group 
yielding most easily to alkaline oxidising agents. (Compare Abstr., 
1886, 541.) H. B. 

Action of Bromine and Water on a-Metaisocymenesul- 
^lionic Acid: Constitution of a- and /J-Metaisocymenesul- 
fphonic Acids. By W. Kklbe and N. v. Czaunomski (Annalen, 236, 
SJ72—299).—In addition to the results which have previously ap¬ 
peared in this Journal (Abstr., 1882, 619 ; 1884,1355 ; and 1886, 355), 
|he authors describe the following compounds :— 

Lead ^-bromonietisoctjmenesufplwnafey Pb(CioHi 2 BrS 03)2 + H 2 O, 
crystallises in needles, and is soluble in alcohol and in hot water. 
The barium salt forms colourless plates; the copper salt glistening 
green plates containing 4 mols. H 2 O; and the potassium salt, 
(h()Hi 2 Br'S 03 K + H 2 O, silky needles. The sulphonamide, 

CioHi2BrS02-NH2, 

melts at 162® and dissolves in strong alcohol, from which solvent it is 
deposited in transparent nee’dles. 

at-Bromisocymenesulph(ynic acid is very hygroscopic. After drying 
over sulphuric acid, it melts at 126®. Its salts are much more 
soluble than those of the /^-acid. The barium and copper salts 
crystallise with 7 mols. H 3 O. The potassium salt crystallises in 
needles containing 1 mol. H 2 O. It dissolves readily in water or 
alcohol. The sodium salt contains 2 mols. H 2 O. The sulphonamide 
forms long, white, needle-shaped crystals. It melts at 170*5®, and dis¬ 
solves in hot water and alcohol. 

Pure a-bromisocymeno, CioHisBr, boils at 225® instead of 235® 
as previously stated (Abstr., 1882, 618). 

Bihromucyraene is prepared by the action of bromine on an aqueous 
solution of «-bromocymenesulphonic acid. It is an oily liquid boiling 
at 272—273®. Pure bromocymeneis obtained as a strongly refractive 
liquid when potassium ^-bromometaisocymenesulphonate is decom¬ 
posed by superheated steam. It boils at 224®, one degree lower than 
the «-oompound, and is slowly oxidised by nitric acid, yielding bromo- 
metatoluic acid (m. p. 152®), OeHaMeBr'COOH [1:4: 3j. 

General Conclusions, —When metaisocymene dissolves in sulphuric 
acid, the SO 3 H group displaces the H atoms at 4 or 6 . Bromine^ 
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displaces the H atom at 4 in a-cymenesulphonic acid, and at 6 in the 
/^-acid. 

When bromocymenes are dissolved in sulphuric acid, the sulphonic 
group takes the position 4 in the ^-compound, and 6 in the ^-com¬ 
pound. The constitution of these compounds is shown in the 


following table;— 

a. i9. 

Bromotoluic acids, Me: COOH :Br .... 1:3:0 1:3:4 

Bromocymene, Me : Pr: Br. 1:3:6 1:3:4 

Cymenesulphonic acid, Me : Pr: SOall .. 1:3:6 1:3:4 

Bromocymenesulphonic acid, 

Me:Pr:S 03 H:Br. 1:3:4: 6 1:3:6:4 

Dibromocymene, Me : Pr : Br : Br. 1 : 3 : 4 : 6 


Bromoisophthalic acid,COOH:COOH: Br 1:3:6 1:3:4 

W. C. W. 

Synthesis of Indole-derivatives. By E. Fischer (Annaleriy 
236, 116—126).—Many of the results contained in this paper have 
already been published (Abstr., 1884, 52, 1180; and 1886,835).—The 
fsBcal odour of indolo is most marked in skatole, and in the mono- and 
di-methyl compounds with the exception of those substances in which 
the methyl-group is united to the N-atom. The odour and volatility 
of the compounds is destroyed by the introduction of the phenyl- 
group. All indole-derivatives form crystalline picrates, and all the 
indoles with the exception of the carboxylic acids are reduced by zinc 
and hydrochloric acid to hydro-bases. The pine-wood reactiou is not 
exhibited by the carboxylic acids, nor by those derivatives in which 
both the 2' and 3'* hydrogen-atoms are replaced by methyl, ethyl, &c. 

Nitrous acid converts indole and 1' methylindole into nitroso- 
compouiids. It forms complicated products with 2' methyl or phenyl 
indole, and converts 3' or 2', 3' substituted indoles into nitrosamines. 

The following is a list of indoles derived from the hydiuzines. 



Melting 

Boiling 


point. 

point. 

fl'. 

liquid 

240° 

Monomethyl < 2' . 

60° 

272 

b'. 

95 

265-260 

f2' .3' ... 

.. 106 

285 

\l' -.2' ... 

.. 56 

? 

Dimethyl.. ■s 1 : 3' ... 

liquid 

P 

13 : 1' ... 

„ 

? 

U 

• • 

? 


* Note .—In the notation of the indole series, 1,2, 3, 4 refer to the positions in the 
benzene-ring, and 1^, 2^, 8^ to the eoiresponding positions in the basic ring coii* 
taining the nitrogen, where N « 1', as shown in the annexed symbol;— 

1 ' 

1 N 



—Editobs. 
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Melting 

point. 

Trimethyl.. 1 ' : 2 ' 3'.... liquid 

Ethyl. . 

Methyl ethyl 1 3 ! 2 '.* 


r 

Monophenyl < g*. jggo 

Diphenyl. .. 2' : 3'. 123 

Benzyl.... 1'. 44 5" 

Naphthindole 2 '. liquid 


Methyl naphthindole, 2' .. 


Boiling 

point. 

? picrate melts at 150". 

291—293" 

? 


222 " under 18 mm. pressure. 

W. 0. W. 


Indoles from Phenylhydrazine. By E. Fischer {Annalen, 236, 
126—151).—Most of the compounds mentioned iu this paper have 
already been described by the author (Abstr., 1886, 805). 2', 3' iJi- 

nietkylindoltiy CbNHsMea, prepared from the phenylhydrazine com¬ 
pound of methyl ethyl ketone, melts at 106" and boils at 285°. The 
nitrosamine, C 8 NH 4 Me 2 *NO [NO = V], melts at 61—62'', and decom¬ 
poses at a higher temperature. 2' 3' Melhylethylindole^ CaNHsMeEt, 
prepared from the phenylhydrazine of methyl propyl ketone, is an oily 
liquid boiling at 291—293°. The picrate crystallises in dark red 
needles. Phenylhydrazinelaevulinic acid, 

PhN,U: CMe-CH,-CH,-COOH, 

melts at 108®, and at a higher temperatui'e splits up into water and 
the anyhdride, CiiHiaNsO. This substance crystallises in colourless 
plates. It melts at 106—107° and boils between 340" and 350" with 
partial decomposition. Ethyl phcnylhydrazinelcevulinate melts at 
110°. Metkylindoleacetic acid, prepared from this ethyl salt, melts 
between 195" and 200", and splits up into carbonic anhydride and 
2', 3' dimethyliudole, W. C. W. 

Indoles from Methylphenylhydrazine. By J. Degen {Annalen, 
236, 161—164).—The preparation of 1', 2' dimethyliudole, 

1', 2' methylphenylindole, and 1', 2', 3' dimethyliiidole(*ar boxy lie 
acid from the compounds of methylphenylhydrazine with acetone, 
acetophenone, and ethyl acetoacetate, respectively, has already been 
described (Abstr., 1886, 8U5). Dimethylindolecarboxylic acid crys¬ 
tallises in six-sided plates. It melts at 185° with partial decomposition 
into carbonic anhydride and 1', 2' dimethyliudole. 1', 2', 3' Di- 
methylindoleacetic acid {loc, cit,) melts at 188° and decomposes at 
200", yielding 1', 2', 3' trimethylindole, an oily liquid which boils 
about 280° without decomposition. The picrate melts at 150°. 
Trimethylindole is obtained in a less pure state by the action of zinc 
chloride on the compound of methylphenylhydrazine with methyl 
ethyl ketone. 1', 3' Dimethylindole is obtained in an impure state by 
acting on propylidenemethylphenylhydrazine with zinc chloride. 

w. c. w. 


Indoles firom Metahydrazlnebenzoio Acid. By A. Boder 
{A,nnalen^ 236, 164—173). — Metabydrazinebenzoic acid is con- 
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venientlj prepared by adding tbe theoretical quantity of sodium 
nitrite to 100 grama of metamidobenzoio acid suspended in a mixture 
of 400 grams of water and 190 grams of strong hydrochloric acid. 
The liquid is poured into an ice-cold solution of sodium sulphite 
(4 mols. Na^SOg to 1 mol. amido-acid). As soon as the mixture turns 
yellow, strong hydrochloric acid is added to precipitate the hydro¬ 
chloride of metahydrazinebenzoic acid. The free acid is obtained by 
adding sodium acetate to a solution of the hydrochloride. The acetone 
compound is formed when acetone and sodium acetate or potassium 
hydroxide are added to a solution of the hydrochloride. This sub¬ 
stance forms colourless needles melting at 150®. It is freely soluble 
in alcohol and acetic acid, and is easily decomposed by warm mineral 
acids into acetone and hydrazinebenzoic acid. The ethylic salt 
CioHuN302Et, melts at 90—91"* and dissolves freely in alcohol, ether 
and acetic acid. Hydrazinebenzopynivic arid, C10H10N2O4 + H20, 
melts at 206—208® with decomposition, and is freely soluble in am¬ 
monia and fixed alkalis. The barium and sodium salts are crystalline. 
The ethyl salt, CioHHN204Bt2, melts at 101—102®. It dissolves freely 
in alcohol, ether, and in warm benzene. By the action of zinc chloride 
on this compound, the ethyl salt of indoledicarboxylic acid is formed, 
together with indole and a small quantity of another substance. 
Monethyl indolrdicarboxylate crystallises in needles and melts at 250® 
with decomposition. It is freely soluble in alcohol. The free acid 
melts at 250® with decomposition. It dissolves freely in hot alcohol 
and in acetic acid. It has the constitution [(COOH)2 = 4 :2' or 3 : 2']. 
Hydrazinebenzoic acid unites with benzaldehyde, forming benzylidene- 
hydrazinebenzoic acid. This acid crystallises in plates, melts at 
170—172®, and is freely soluble in alcohol and acetic acid. PhenyU 
ylucosazoneca^rboxylic acid melts at 206—208® with decomposition. 
Metahydrazinebenzoic acid unites with phenyl isothiocyanate, forming 
diphenylthiosemicarbazidecarhoxylic acid, C14H13N3O2. This substance 
crystallises in colourless needles and melts at 204—206® with decom¬ 
position. W. C. W. 

Aluminium Chloride Reaction. By R. Anschutz (Annalen, 
236 , 150—229 and 299—341). The experimental results of the 
• author’s research on the aluminium chloride reactions have already 
been published (Abstr., 1883, 807, 809, 1132 ; 1884, 326, 763, 754, 
1034; 1885, 269, 768, 769). The following conclusions are deduced 
from these results. 

Dibenzyl and unsymmetrical diphenylethane (obtained by the 
action of aluminium chloride and benzene on the isomeric dibrom- 
ethylenes) correspond with the dibromethylenes in constitution. 

The synthesis of anthracene from aluminium chloxude, benzene, and 
acetylene tetrabromide, indicates that the mesocarbon-atoms in anthra¬ 
cene are probably linked together. The formation of dimethyl- 
anthracene from toluene, acetylene tetrabromide, and aluminium 
chloride, shows that the methyl-groups in dimethylanthracene, melting 
at 225®, are divided between the two benzene nuclei. Aluminium 
chloride not only removes but also transfers the side*chains of methyl* 
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and ethyl-benzenefl from one molecule to another. Only the symme- 
trioal tetraphenylethane is known. 

In many aluminium chloride reactions, theoretical yields are 
obtained when carbon bisulphide is used as a diluent. 

Symmetrical mesodimethylanthracene hydride is formed, together 
with ethylbenzene and unsymmetrical diphenylethane, by the action 
of benzene and aluminium chloride on ethylidene bromide or chloride, 
or on vinyl bromide. Bthyltoluene, unsymmetrical ditolylethane, and 
tetramethylanthracene hydride are formed by the action of aluminium 
chloride on ethylidene chloride and toluene. A new dimethyl- 
anthracene is formed by heating the tetramethylanthracene hydride 
with zinc-dust. W. 0. W. 

Dehydrogenation by Means of Benzoic Peroxide, By E. 

LiPPMAliN {Monntsh. Chem., 7, 521 — 52B). — Benzoic peroxide can 
react as a dehydrogenising agent, removing two hydrogen-atoms from 
two molecules of an aromatic hydrocarbon. Thus from toluene a 
hydrocarbon, CuHu, is formed; the hydrocarbon boils at 258—262**, is 
strongly refractive, and of aromatic odour, sp. gr. 1*0032; it is 
isomeric with stilbenc and diphenylethylene, and as, on oxidation, 
it yields benzoic acid only, its constitution is probably expressed by the 
C H 

formula that of a benzylidenetolylene. 

Similarly from xylene, a hydrocarbon, CieHio, is obtained as a 
refractive liquid, boiling at 20b—270®, sp. gr. 998; as being isomeric 
with ditolylethylene and dimethylstillene, it is named dixyl} leiie, 

V. H. V. 

Formation of Substituted Stilbenes. By K. Elbs (/. pr. Chem. 
[2], 34, 340—342).— On endeavouring to extend Strakosch’s method 
of synthesis of stilbene-derivatives by the action of potash on benzyl- 
derivatives, the reaction with orthoiiitrobenzyl chloride was successful, 
but in the case of parabromobenzyl bromide the corresponding alcohol 
was obtained together with ethyl parabromobeiizoate; the latter 
substance, the derivation of wliich in the above reaction is not 
satisfactorily explaiiied, is a colourless viscid liquid, boiling at 23G® 
under a pressure of 713 mm., of odour resembling pears, soluble in most 
menstrua with the exception of water, saponified only with difficulty. 

V. H. V. 

Substituted Stilbenes. By K. Elbs and F. Bauer (J. pr, Chom, 
[2], 34, 343—347).—Paradinitrostilbene is not altered by potassium 
permanganate; on oxidation with chromic acid in acetic acid solution, 
it is readily converted into paranitrobenzoic acid. With bromine, it 
forms paradinitrostilbene hromidey N 08 *C 6 H 4 *CHBr*CHBrC 6 H 4 *N 02 , 
a white, crystalline powder melting above 300°, but decomposing even 
at 110'* with evolution of hydrobromic acid and the formation of para- 
dinitrotolane; it is sparingly soluble in most menstrua. When an 
acetic acid solution of paradinitrostilbene bromide is boiled with 
potassium acetate, ethyl paradinitrohydrobenzoin acetate, 

NO2-aH4-CH(0Ac)-CH(0Ac)-C6H4-If02, 
is formed ; tbis crystallises in small, yellow crystals, melting at 340^, 
moderately soluble in alcohol, ether, and acetic acid. 
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Paradinitrotolane, NOt’CeH^’0: 0 * 0 *H 4 *N 0 s, obtained as descried 
above, and best purified by sublimation, orystallises in needles melting 
at 288'; it usually separates from solvents in the amorphous form. 

V. H. V. 

Euxanthone-group. By 0. Gbaebe and A. Fbee (Ber., 19, 
2607—2614).—Spiegler (Abstr., 1884, 1182) ascribed to benzo- 

C H *0 — 

phenone oxide the constitution reacts neither with 

hydroxylamine nor with phenylhydrazine. The authors suggest for 

this compound iAie constitution C 6 H 4 —U—CeH^; this would account 
for the negative/result with hydroxylamine, as well as for the fact that 
it yields dihyqroxybenzophenone when fused with potash (Richter, 
Abstr., 1884,£24). 

OrthodihTOroxybenzophenone (Richter, loc. cit,) boils at 330—334° 
with partial'decomposition into water and benzophenone oxide. The 
potassium 6alt has the formula CO(C 6 H 4 ‘OK) 2 . The yhevylkydrazme 
and hydroxylamine-compounds melt at 152° and 99° respectively. The 
methyl salt was found to melt at 104° (not 98°) ; it undergoes no 
change when heated with alcoholic potash at 150°; the hydroxylamine’^ 
derivative melts at 188°. The ethyl salt crystallises from alcohol in 
colourless needles melting at 109°; the phenythydrazme-compound 
melts at 114°. The acetyl-deiivative melts at 90° (not 83°). When 
paracresol salicylate is subjected to the same treatment as the phenyl 
salt in the preparation of benzophenone oxide (Siefert, Abstr., 1885, 

Co 

1058), the compound C 6 H 4 <C q ^CgHaMe is formed; this is very 

readily soluble in hot alcohol and melts at 106°. a-Naphthol 
salicylate yielded a-nayhthopheuone oxide^ CnHioO*; it melts at 155°, 
and dissolves very x’eadily in hot toluene. The picrate is yellowish-red. 
fi-Naphthophenone oxide crystallises in needles melting at 140°. 

When euxanthonic acid is fused with potash, it is converted into 
quinol; it has therefore the constitution 

0«H3(0H)*-C0-CeH3(0H>. [CO : OH : OH = 6 ; 1 : 4]. 

An ethyl salt was obtained which reacts with hydroxylamine. 

N. H. M. 

Reparation of Dinitronaphthylamine: Metanitrophenyl. 
aaodiinathylamidobenzene. By R. Meldola {Ber,, 19, 2683 — 
2684).—«-Naphthylamine is boiled for several hours with acetic acid 5 
the theoretical amount of nitric acid (sp. gr. 1 ' 6 ) diluted with glacial 
acetic acid is then gradually added to the warm solution of the aceto- 
naphthalide and the whole warmed until the reaction is finished. 
The product is then poured into cold water, filtered, and washed well 
with cold water. The precipitate whilst still moist, is mixed in small 
quantities with strong sulphuric acid and warmed ; it is then poui^ed 
into cold water, and the orange-red precipitate washed with water; it 
may be purified by reorystallisation from alcohol. The yield of crude 
substance is almost theoreticaL 
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Metanitrophenylazodimethylaraidobenzene (Staedel , and Baner, 
Abstr., 1886, 944) has already been fully described by the author 
(Trans., 1884,120). N. H. M. 


Eurhodines and Laurent’s Naphthase. By 0. N. Witt (Ber., 
19, 2791—2796 ).—The eurhodol, CuHg I NCioHo’OH, is obtained by 


fusing sodium diphenylenenaphthaquinoxalinesulphonate (Abstr., 
1886^ 889) with potash until the yellow colour suddenly changes 
to a pure cinnabar-red. When the product is diluted with water and 
treated with hydrochloric acid in excess, the hydrochloride separates 
as a cinnabar-red, insoluble powder. If acetic acid is used in the place 
of hydrochloric acid, the free eurhodol separates in orange-yellow 
crystalline flakes. It is insoluble in all solvents and can only be 
purified by recrystallising the hydrochloride from boiling phenol. 
When heated, it sublimes with partial decomposition. Sulphuric acid 
dissolves it with a pure deep blue colour which changes immediately 
on addition of very little water to a splendid carmine-red; when the 
blue solution is heated to a certain point it becomes successively violet, 
red, and yellow. The dry eurhodol is electric. 

a-ft-Najddhaqiihwxaline^ CioH8<(^ | ^CioHe, is prepared by the action 


of y3-naphthaquinone on orthonaphthylcnediamine in acetic acid 
solution ; it is purified by crystallisation from naphthalene. It forms 
yellow needles melting sharply at 27t5®. It dissolves in sulphuric 
acid, yielding a pure violet solution which becomes orange-yellow 
when diluted ; when further diluted, the free base is precipitated. It 
sublimes readily in long, yellow needles, and when quickly heated 
distils as a yellow oil which soon solidifies. It is identical with 
Laurent’s naphthase {AnnaU% 9, 384; compare also Nietzki and 
Goll, Abstr., 1885, 545). N. H. M. 


Indoles from ^-Naphthyllxydrazine. By A. Schlteper {Anna- 
len, 236, 174—184).—The /3-naphthylhydrazine described by E. 
Eischer (Abstr., 188.6, 555) unites with acetone, forming the com- 
pound CioH 7 *N 2 H 1 CMe,. This substance crystallises in prisms of a 
pale-yellow colour. It melts at 65*5°, and is freely soluble in alcohol, 
ether, benzene, acetone, and in (hot) light petroleum. Ethylidene 
p~naphthylhydrasine, CioH 7 *N 2 H ! CHMe, foimis three-cornered plates, 
soluble in hot alcohol, benzene, and chloroform. It melts at 128—129°. 
fi-Naphthythydrazinepyruvio acid, OioH 7 *N 2 H ! CMe*COOH, forms yel¬ 
low needles. This acid melts at 166°, and decomposes with evolution 
of carbonic anhydride. It dissolves in hot alcohol and acetic acid. 
The ethyl salt melts at 131°, and is freely soluble in alcohol, ether, 
benzene, and acetic acid. On fusion with zinc chloride, ^-naphthindole 
is produced; jS-naphthindolecarboxylic acid is formed as an inter¬ 
mediate product. After purification by conversion into the picrate, 

j8-nnphthindole, CioH6< boils at 222° under 18 mm. pres- 
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sure, and above 360® under the ordinary atmospheric pressnre* It 
dissolves in alcohol, ether, benzene, and acetic acid with Suorescence. 
Strong hydrochloric acid forms a crystalline compound with it. 

(i^Naphthindolecarboxylic acid, CjoH6<qjj^C*COOH, crystallises in 

colourless plates, soluble in alcohol and acetic acid. It melts at 226® 
with evolution of carbonic anhydride. The sodium and barium salts 
are sparingly soluble in cold water. The ammonium and potassium 
salts are much more soluble. 

NH 

Methylnaphthind-oley CioH(j<^ Q^^CMe, from acetone-/3-naphthyl- 

hydrazine, boils between 314° and 320® under a pressure of 223 mm. It 
is freely soluble in alcohol, ether, and benzene. The picrate melts at 
176®. On reduction with nascent hydrogen, hfdr(nnethyU^-naphtha 
indole is obtained as an oily liquid, boiling between 190 and 200® under 
20 mpi. pressure. It is a strong base, and with mineral acids, forms 
salts which are very soluble in water. W, C. W, 

Action of Monamines on Citric Acid. By H. Hecht (Per., 19, 
2614—2618).— Oitrotrimethijlamide^ C 6 Ha 04 (NHMe) 3 , is prepared by 
adding a strong solution of methylamine to a concentrated solution of 
methyl citrate in absolute alcohol, and keepiiig the product over 
sulphuric acid for some time. It separates in prisms melting at 124®; 
it is very readily soluble in cold water, and is not acted on by alkali 
or hydrochloric acid. 

Oitrodinaphthylamide^ CioHi’N I CeHsOi'N’H’CioH?, is formed when a 
mixture of citric acid (1 mol.) and /3-naphthylamine (3 mols.) is 
heated at 140—150® for sevei'al hours. It crystallises in six-sided 
plates melting at 233®. It is insoluble in water or hydrochloric acid, 
sparingly soluble in alcohol. 

The trinaphthylamidey C6H604(NH*CioH7)3, is obtained by beating 
the dinaphthylamide with naphthylamine (eq. mols.) at 150—160®; it 
forms microscopic, prismatic crystals readily soluble in alcohol, in¬ 
soluble in water; it melts at 215®, and is very stable. 

Oitrodinaphtbylamic acid, OH’C 6 H 304 (NH’CioH 7 ) 2 , is prepared by 
heating the dinaphthylamide with an excess of concentrated ammonia 
for six hours at 170®. It crystallises from alcohol in slender, microscopic 
needles melting at 172®; it is readily soluble in alkali, insoluble in 
water. The silver salt was prepared. 

, Monobasic naphthylamine citrate, CQHsOgjNCioHe, separates as a rose- 
coloured substance when a hot, concentmted alcoholic, solution of citric 
acid (1 mol.) is mixed with /3-naphthylamine (1 mol.) and cooled. It 
melts at 89®, dissolves readily in alcohol, ether, nitrobenzene, and 
water. 

Compounds isomeric with the above were prepared from a-naphthyl- 
amine in a similar manner. Oitrodinaphthylamide is purified by precipi¬ 
tating the solution in glacial acetic acid with water; it crystallises 
from benzene in six-sided plates melting at 194®; it is insoluble in 
hydrochloric acid. Oitrotrinaphthylamide, C6H604(NHOioH7)a, crystal¬ 
lises in microscopic, rhombic prisms which melt at 129®. Boiling 
alkali solution and acids do not act on it. Citrodinaphthylaminie acid 
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crystallises in small groups of needles melting at 149®; the alcoholic 
solution reacts slightly acid. The silver salt is sparingly soluble in 
■water. N. H. M. 


Action of Ammonia on Ethyl Acetonedicarboxylate: Syn« 
thesis of Pyridine-derivatives. By H. N. Sioxiis and H. v. Pech- 
MANN (Jier., 19, 2694—2717).—Ethyl /i-hydroxamidoglutamate (Abstr., 
1885, 1202) is readily soluble in hot water and in alcohol; the aqueous 
solution decomposes gradually, giving olf ammonia. It gives a deep 
red coloration with ferric chloride. 

The compound obtained by the action of alkalis on ethyl )3-hydrox. 
amidoglutamate and described as glutazine (/oc. c/7.), is shown to be a 
pyridine-derivative, probably having the constitution 


NH< 


co-cn, 

CO-CH: 


>C : NH. 


It melts at about 300® with evolution of ammonia, is moderately 
soluble in hot water, almost insoluble in hot alcohol, and insoluble in 
other solvents. The neutral solution acquires a deep-red colour on 
addition of ferric chloride; on warming, the solution turns dark- 
green without becoming turbid. The hydrochIorith^ (with 1 mol. H 2 O) 
crystallises in prisms readily soluble in alcohol; water decomposes it. 
The sulphate was prepared. The sodium^ ammonium, and harium salts 
are very soluble. 

Pentabromacetylacetamide (he, cit.) molts at 148®; at a higher 
temperature, it gives off bromine and hydrogen bromide. It is in¬ 
soluble in water, readily soluble in alcohol, ether and glacial acetic 
acid, moderately in chloroform. When heated with water, it is con¬ 
verted into dibromacetamide, bromoform, and carbonic anhydride. 
Boiling alcoholic ammonia converts it into dibromomalonamide (melt¬ 
ing at 200'5®) and bromoform. 


Acetyl glutazine, NH<^ 


CO-CH^ 

GO-CHa 


>C I NAc, is obtained b}^ heating 


glutazine with acetic chloride at 100—120®. It crystallises from water 
in small lustrous plates, which darken at 230® and melt at 285—290°. 
When warmed with ferric chloride, it acquires a brilliant violet colour. 
The ammonium (with 1 mol. H^O), silver, and harium salts were pre¬ 
pared. * 

2 , 4, 6 Trihydroocypyridine is prepared by boiling glutazine for 
3—4 minutes with an excess of strong hydrochloric acid and then 
evaporating the solution in clock glasses as quickly as possible on a 
water-bath. The dry residue is extracted with cold alcohol and the 
solution quickly evaporated; the thick syrup so formed is mixed with a 
little water and a solution of caustic soda (0*3 gram to I gram glutazine) 
in twice its weight of water added, the whole being kept cool. The 
crystalline product is washed with a little water and dried. It forms 
yellow, microscopic needles which swell up when heated at 220—230® 
and give off water. It dissolves readily in hot water, but is insoluble 
in other solvents. When treated with ferric chloride, it gives a deep- 
red coloration. Bromine-water converts it into pentabromacetylacet¬ 
amide. It reacts strongly acid and decomposes carbonates. The salts 
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of the alkalis and alkaline earths are very readily soluble in water. 
When distilled with zinc-dust, it yields a small quantity of pyridine. 
Hydroxylamine hydrochloride reacts with trihydoxypyridine, yielding 
a monoxime, CftNHgO^! N*OH 4- H^O. The latter is a heavy, sandy 
powder consisting of hexagonal plates; it melts at 194—196® with 
evolution of gas. It is rather soluble in hot water, less so in alcohol. 
When treated with strong soda solution, it becomes blue; with 
ammonia, it gives a yellowish-red colour which changes to intense 
purple when warmed. The oxime forms salts with acids. It is also 
formed by acting on glutazine with hydroxylamine. The plienylhydr- 
azine-compound (obtained from both trihydroxypyridine and glutazine) 
forms plates readily soluble in hot alcohol; it melts at 230®. 

When trihydroxypyridine is heated with ammonium acetate at 
120—140®, it is converted quantitatively into glutazine. 

Trihydroxypyridine anhydride, Cion805N2, is formed as the chief 
product in the decomposition of glutazine by boiling dilute sulphuric 
acid. It crystallises in flesh-coloured, microscopic prisms ; it is very 
stable, and melts only at a high temperature. It is insoluble in all 
neutral solvents except water, which dissolves it slowly. It dissolves 
readily in an excess of alkali. The hydrogen barium salt, 

(CioIlTOsNO^Ba -f 4H2O, 

forms yellow prisms insoluble in water and alcohol. The normal 
alkali and alkaline earth salts are readily soluble in water; they are 
not decomposed by carbonic anhydride. The hydrochloride crystal¬ 
lises in needles readily soluble in alcohol; it is decomposed by water. 
The sulphate crystallises from water in piisms. The anhydride can 
be converted into trihydroxypyridine by evaporating its aqueous 
solution. 

The way in which glutazine is formed shows that the nitrogen 
of the pyridine-ring has the para-position to the side-chain con¬ 
taining nitrogen, and the ortho-position to both the oxygen-atoms. 
Hence the three oxygen-atoms in trihydroxypyridine must be sym¬ 
metrical to one another and to the nitrogen, and trihydroxypyridine is 
therefore analogous to phlorogluciiiol. The analogy of the two com¬ 
pounds is seen in their yielding anhydrides and in their behaviour 
towards ammonia and hydroxylamine (compare Baever, Abstr., 1886, 
350). It is probable that the pyridine-derivative exists in two forms, 
as shown in the following formulas:— 

3, 5 Dichloro-2, 6-dihydroxy-4-amidopyridine (Zoc. cit!) forms short 
flat needles melting at 241*5®; it dissolves sparingly in hot water and 
alcohol, readily in alkali and dilute hydrochloric acid. 

2, 4, 6 Trichloro-4-amidopyridine forms long colourless needles 
melting at 167*5®; it is very readily soluble in alcohol, readily in 
dilute hydrochloric acid, and insoluble in alkali; it sublimes un¬ 
changed. 

2, 3, 5 Trichloro-6.hydroxy-4.amidopyridine, melting at 28S!®, is very 
readily soluble in hot water, moderately in hot alcohol, sparingly in 
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ether and benzene. It is a monobasic acid, and decoiriposes carbo¬ 
nates. The sodium salt is rather soluble in water, sparingly in 
ale )hol. 

2, 3, 5, 6 Tetrachloro.4-amidopyridine melts at 212^ and sublimes 
unchanged. It is insoluble in water, soluble in alcohol and ben 74 ene. 
It can be boiled with strong sulphuric acid without decomposition. 
When heated with fuming hydriodic acid at 200 ®, black crystals of an 
{oditte-derivative melting below 80 ^ are formed. This’, by solution in 
dilute sulphuric acid and precipitation with alkali, is converted into 
what is probably difihlormnidopijrvJine ; it melts at 158®. When the 
tetrachloro-compound is boiled with sodium ethoxide and alcohol, 
2, 3, 5 tnchloroS-ethoxy-4t-amid(ypyridine is formed ; this crystallises 
in needle.s which melt at 83®. It distils with steam, is insoluble in 
water, alkali, and dilute acids, very readily soluble in alcohol, ether, 
beilzene, <tc. Dilate hydrochloric acid converts it (at rather above 
loo®) into triclilorliydroxyamidopyridine (rn.p. 282") and ethyl chloride. 
Dichlorchdiethoxy^idopyridine^ C 5 N(OEt) 2 , and dicldoro-’Z-^ 
hjdroxyeihoxyA-amddnpyridiney C 6 N 2 ll 2 Cl 2 (OH)*OEt, are formed by 
heating tetracliloramidopyridino with excess of sodium ethoxide and 
alcohol at 190®. The former crystallises in long needles melting at 
9H®; it i.s very readily soluble in alcohol and ether, insoluble in wafer, 
alkalis, and dilute acids, and distils vrith steam. The latter crys¬ 
tallises from very dilute alcohol in Hat needles which melt at 16i'5°, 
It dissolves readily in alcohol, ether and alkalis, and is insoluble in 
dilute acids. The two compounds are also formed from trichlor- 
hydroxy^jmidopyridine and from the diethoxy-compound hv the action 
of sodium ethoxide and alcohol at 190®. N. H. M. 

Correction. By A, Ladenburg and C. P. Roth (Rcr., 19, 2586; 
compare Abstr., 1885, 994).—The authors state that in the mixture 
of bases of high boiling point from animal oil exatriined by them, 
aniline was present and accumulated in tbe fraction 174—176^, from 
which they separated the supposed new lutidine. A repetition of the 
experiments has not yet been possible owing to a difficulty in obtain¬ 
ing the material. W. P. W. 

Derivatives of Picolinic and Nicotinic Acids. By E. Seyf- 
FBRTH (/. pr, Ohem. [2], 34, 241—263).—At the outset, unsuccessful 
experiments are described, made with a view of obtaining hexaliydro- 
picolinic acid from the acid itself by the action of various hydro- 
genising agents. But in each case either the acid was not acted on or 
was decomposed with formation of picoline and its hydro-derivatives. 

Chhropicolinic acid, CsNHaCkCOOH, is obtained by boiling cliloro- 
picoline trichloride, CsNHiCPCOla (from picolinic acid and phos¬ 
phoric chloride), with 80 per cent, sulphuric acid, and pouring the 
product into water. It crystallises in needles and prisms, often 
showing twinning. It melts at 180®, is sparingly soluble in cold water, 
readily soluble in hot water, alcohol and chloroform. It has strongly 
acid properties and does not form salts with dilute mineral acids. 
Its calcium salt crystallises with IHaO in transparent prisms, and 
its harium salt in nodular aggregates. Both salts af*e sparingly 

voii. Lii. m 
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soluble in cold, but readily in hot water; its silver salt is a voluminous, 
flocculent precipitate. With reducing agents, it yields picoline and 
picolinic acid. 

Chlorohydroxypicolinic acid^ OH-CsNHaChCOOH, formed simul¬ 
taneously with the above, ciwstallises in clusters of needles, melts 
above 315®, is sparingly soluble in cold, readily in hot water, alcohol, 
and ether. Like the above acid, it does not combine with mineral acids. 

These acids are not identical with those obtained by Ost (Abstr., 
1883, 794). With phosphoric chloi’idc, nicotinic acid yields an oil 
containing chlorine, and this, when boiled with sulphuric acid, is 
converted into chlorhydroxy- and dichloro-nicotinic acids, together 
with trichloropyridine. The first of these acids crystallises in mono- 
clinic prisms and needles, melting at 302®, sparingly soluble in cold, 
readily in hot water and alcohol. The aqueous solution gives with 
silver nitrate a white, flocculent precipitate, soluble in ammonia, and 
with ferric chloride a dirty red precipitate. Its barium salt crys¬ 
tallises in transparent rhombic prisms. 

Trichloropyridine^ CfiNHjCla, crystallises in colourless needles, melting 
at 64®, insoluble in water, soluble in alcohol, ether and benzene, 

Diehloronicotivic acid crystallises in small, white, gi^ouped needles, 
molting at 138°; its ethyl salt forms colourless needles, melting at 
60®, sparingly soluble in water, but soluble in alcohol, ether, and 
chloroform. V. H. V. 

Bromoquinoline. By A. Claus and P. Collischonn (Jier., 19, 
2763—2769),—It was previously mentioned (this vol., p. 60) that 
when quinolinepropiobromide dibromide is heated, the hydrobromide 
of a new monobromoquinoline is formed. The bromo-compound is 
heated at 170® for some time, and then at 190® ; a crystalline residue 
is thus obtained without carbonisation. The bromoquinoline is sepa¬ 
rated from the quinoline that may be present by distilling with steam: 
the hydrobromide of the bromo-compound is decomposed, the free base 
going over with the steam, whilst the quinoline salt remains behind. It 
is a slightly yellow oil, having an odour resembling that of quinoline; 
it boils at 273—274® (uncorr.). The hydrohrowide forms characteristic 
envelope-shaped crystals, which dissolve sparingly in cold water with 
partial decomposition, more readily in alcohol, and is almost insoluble 
in chloroform. When carefully heated at about 190®, it sublimes 
without having melted. The hydrochloride sublimes readily without 
melting. The platinochlaride, (C9NHoBr)2,H2PtCl6, crystallises from 
dilute hydrochloric acid in slender, orange-coloured needles. The 
nitrate and sulphate melt respectively at 180® and 182—183® (uncorr.). 
The dichrowate crystallises in flat, short prisms, which melt at 144— 
145® with decomposition. The compound (C9NHBr)2,AgN08 melts 
at 172—173°, and detonates at a high temperature with evolution of 
red vapour. The same bromoquinoline is obtained when an ethereal 
solution of bromine is added to a solution of quinoline in ordinary 
ether (containing alcohol) a yellow precipitate is formed. The latter 
crystallises from chloroform in lustrous, garnet-coloured crystals, melt¬ 
ing at 88® (pneorr,). Analysis points to the formula C 9 NH 7 ,HBr,Br 9 . 
When exposed to air it gives off* bromine. The hydrochloride^ 
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C 9 H 7 ,HCl,Br 2 , forms small, orange-colonred crystals melting at 100— 
105^. When the bydrobromide of the quinoline dibromide is heated 
at 180®, it is converted with evolution of hydrobromic acid into 
broraoquinoline hydrobromide. 

When bromoqninoline is oxidised with potassium permanganate, 
Friedlander and Ostermayer’s oxalylanthranilic acid (Abstr., 1882, 
732), melting at 210° (not 200°), and hromopyridinedicarboxylic acid^ 
C 6 NH 2 Br(COOH) 2 , are obtained. The latter forms yellowish crystals, 
readily soluble in water, alcohol, ether, &c.; it melts at 165° with 
evolution of carbonic anhydride and formation of bronionicotiniG acid^ 
melting at 183° (uncorr.). 

The bromoquinoline described above is identical with that obtained 
by La Coste (Abstr., 1881, 741) by brorninating quinoline hydro¬ 
chloride! N. H. M. 

Synthetical Experiments with Ethyl Acetoacetate. By 

L. Knoru (Annalen^ 236, 69—115).—The action of ethyl acetoacetate 
on aniline at different temperatures has already been investigated 
by the author (Abstr., 1884, 334). The anilide of acetoacetic a(‘id, 
previously described as /3-phenylamido-«-crotonic acid, melts at 85° 
and decomposes on distillation, yielding symmetrical diphcnylcarh- 
amide. On the addition of bromine to a solution of the anilide in 
chloroform, an unstable additive product is formed, which decom¬ 
poses when the mixture is warmed, yielding the amlide of mono- 
hromacetoacetic acidy COMe*CHBr*CO*NHPh. This substance crys¬ 
tallises in plates, and melts at 138® with decomposition. Tsonitrom- 
acetoacetic aniUdey COMe*C(NOH)"CO*NHPh, crystallises in prisms, 
and is freely soluble in alcohol, ether, acetic acid, and light petroleum. 
It melts at 99—100®. On reduction with zinc and acetic acid, a ciys- 
talline compound, melting between 212® and 215°, is obtained. 

The formation of liydroxylepidine. (^pmethylcarho.Hyril)y 

aNHfiMo-OH [Me: OH = 4': 2 ], 

by the action of dehydrating agents on acetoacetic anhydride, has been 
already described (Abstr,, 1884, 334 and 1198), and this substance 
has been described under the names of hydrox^ methylquinoline and 
hydroxyquinaldine. On distillation with zinc-dust, it is converted 
into 7 -Zepidme, and it yields chlorolepidine when treated with phos¬ 
phoric chloride (Abstr., 1885, 274). ChlorolepidinCy CgNEaMeCl 
[Me: Cl = 2': 4'], melts at 59° and boils at 296° (corr.) ; it yields 
7 -methylquinoline when reduced with hydriodic acid, and also when 
decomposed by water at 200®, 

Methoxylepidiney C 9 NH 5 Me*OMe, formed by the action of potassium 
methoxide on chlorolepidine, is an oily liquid boiling at 275—276®. 
It forms a crystalline platinochloride. Ethoxylepidine melts at 51® 
and boils at 250° under 342 mm. pressure, Chlorolepidine reacts with 
aniline, forming phenyllepidinaminey a crystalline compound melting 
at 129—130°. The platinochloride melts at 235®. 

MethylUpidone or dimethylpsmdocarbostyrily 

already been described by the author as dimethylpseudoquinoxyl 

m 2 
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(Abstr., 1885, 274), It can be prepared by the action of methyl 
iodide on hydroxylepidine, by the condensation of methylaniline and 
ethyl acetoacetate, and also by heating methoxylepidine at 280®. 
Methyllepidone melts at 130—132', and sublimes without decomposi- 
tioiu It boils at 290® under 250 mm. pressure. It is a strong base, 
forming salts which are not decomposed by water. The platino- 
ehloride, (CnHiiNO) 2 ,H 2 PtCl 6 + SHaO, decomposes at 214—215®. 
Nascent hydrogen converts methyllepidone into a sparingly soluble 
crystalline compound, which melts at 258®. With bromine-water, 
methyllepidone forms bromomethyllepidme, GnHioNOBr. This com¬ 
pound crystallises in needles and melts at 172®. It is insoluble in 
water and alkalis, but dissolves in dilute acids and forms a (Tystalline 
platinochloride. On the addition of bromine to a solution of methyl¬ 
lepidone in chloroform, a dibromo-additive product appears to be 
formed. It is decomposed by warm water, forming monobromo- 
methyllepidone. 

The properties of methyllepidone, methoxylepidine, and lepidine 
are seen in the following table :— 



Methyllepidone. 

Methoxylepidine. 

Lepidine. 

*noil]ng point.. 

290° under 250 mm. 
i;i0—132° 
non* volft tale 
very faint 
contains 311./), 
soluble in hot UCl 
mouobromide 

270° 
liquid 
volatile 
stupefying 
anhydrous, spar¬ 
ingly soluble 
appears to form ad 

253—255® 
liquid 
volatile 
penetrating, 
anliydrous, spar¬ 
ingly soluble 
ditive products 

Melting point. 

711 ^. 

0<7ont*.. 

Platinochloride. 

Ert>inine-water. 


w. c. w. 


Metaquinolinecarboxylic Acid. By Z. H. Skraup and P. Brdnker 
Chem.^ 7, 619—52U).—It is here shown that the seventh 
quinolinecarboxylic or the metaquinolinebenzooarboxylic acid, re¬ 
cently obtained by Tortelli from a-amidophthalic acid by means of 
the glycerol reaction, is also formed in small quantities, together 
with its isomeride, from meta-amidobenzoic acid, by means of the 
same reaction. In previous experiments, its formation was overlooked 
(Abstr., 1882, 71). V. H. V. 

Synthesis of Active Conine. By A. Ladenbubg (Ber,, 19, 2678 
—2583).—Further experiments on a" larger scale, and with pure 
materials, have confirmed the author’s previous results (Abstr., 1886, 
478). ot-Allylpyridine boils at 187'5 —192‘6®, and is a strongly 
refracting liquid of sp. gr. 0'9595 at 0®, sparingly soluble in water, 
and having a distinct conyrine-like odour. The platinochloride, 
(C3H6*C6H4N)2,H2PtCl6, melts at 185—186®, and crystallises in needles 
sparingly soluble in water. The aurorMoride melts at 186—136®; 
the mercuriochloride and cadmio-iodide are also described- By the 
action of sodium on an alcoholic solution at the boiling point, 
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pyridine is reduced almost quantitatirely to »-propylpiperidine» This 
base has a sp. gr. 0*8626 at 0®, and boils at 166—167**; its hydro¬ 
chloride crystallises in white, silky needles, melting at 203—205*’. In 
smell, solubility, specific gravity, and physiological action, a-pro- 
pylpiperidine resembles conine, and not only are the platinochlorides, 
aurochlorides. and cadmio-iodides similar, but when at-propylpiperidine 
is converted into conyrine by Hofmann’s method, a blue fluorescence 
is obtained just as with conine. This fluorescence is due to an 
accompanying product, for if the fluorescent base after separation from 
unaltered conine be converted into the platiiiochloride, the conyrine 
regenerated from it is no longer fluorescent. Conyrine platino- 
chloride from conine crystallises in monoclinic forms : a : & : c = 
1*0614 : 1 ; 1*5374 ; = 87° 8'; and the crystals from the synthetical 

base give practically the same values on measurement. 

iit-Propyl piperidine, however, in addition to the lower melting point 
of its hydrochloride, is optically inactive, and must be regarded as a 
physical isomeride of conine. To effect a separation into two 
optically active bases, a sterilised nutritive solution containing 0*5 per 
cent, of the tartrate was seeded with Penicillimn ylaucumy but with¬ 
out result. The active base, however, was obtained by introducing 
a crystal of the salt into a very concentrated solution of a-propyl- 
piperidine hydrogen tartrate; a slow separation of crystals took place, 
which yielded a dextrorotatory base, whose specific rotation was 
[ajo = 13° 87', compared with [*]d = 13° 79' for conine. The hydro¬ 
chloride of the synthetical active base melts at 217*5°, that of conine 
at 217*5—218*5°. 

From the motlier-liquor, a lievorotatory base was obtained, but 
it contained a largo proportion of the dextrorotatory modification, 
which could not be further separated by the crystallisation method. 
However, on converting this lievorotatory mixture into the cadniio- 
iodide, it was found that after ciystallisation, the crystallised* salt 
yielded a base which was less laevorotatory than before, w^hilst from 
the mother-liquor a base was obtained, which in a 50 percent, alcoholic 
solution gave a rotation of —3° 30' in a decimetre tube, compared 
with 3° 10' for conine under the same conditions. W. P. W. 

Reduction of Nicotine. By A. Liebrbciit 19, 2587—2598). 

—The author gives reasons for regarding nicotine as a y8^*hexa- 
hydrodipyridyl, in which one of the pyridine nuclei has taken up two, 
and the other four atoms of hydrogen. The author not having 
succeeded in obtaining dipyridyl by the oxidation of nicotine, has 
examined the complete reduction product obtained from its solution 
in absolute alcohol by the action of sodium (comp. Abstr., 1886, 161). 

Dipiperidyly CioHaoNt, is a colourless, oily liquid, solidifying at a low 
temperature, and having an odour like that of piperidine. It has 
a sp. gr. = 0*9561 at 4°, is Imvorotatory, boils at 250—252° without 
decomposition, and is volatile to some extent with steam. In water, 
alcohol, and ether, it is readily soluble, and on exposure to light or 
the air it turns slowly yellow. Contrary to expectation, dipiperidyl 
acts only as a feeble poison. Dipiperidyl is a bi-acid base: its simple 
salts are very soluble and do not readily crystallise, although some 
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of the double salts crystallise well. The hydrochloride is very 
deliq^aescent; the periodide^ CioHa 5 Na, 2 HI, 2 l 2 , crystallises in brown 
needles, which lose iodine on drying in the air. The platinochloride^ 
C>oH 2 olf 2 ,H 2 PtCl 6 , forms small, red prisms, which on rapid crystallisa¬ 
tion, separate either singly or in staiirolite-like groups : it melts at 
202—203^. The aurochloride^ CioH 2 oN 2 , 2 HAuCl 4 , crystallises in 
yellow laminae, melting at 131—132®, and is sparingly soluble in 
water. A mercuriochloride, CioH2oN2,2HCl,6HgCl2, crystallises in 
small sparingly soluble tables. Carbon bisulphide combines with 
dipiperidyl, forming a yellow salt, easily soluble in water and alcohol, 
less soluble in benzene and insoluble in ether. It readily becomes 
resinitied, and when its alcoholic solution is boiled with mercuric 
chloride, the odour of allylthiocarbimidc is evolved. 

Diacetodipiperidyl, CioN 8 Hi 8 Ac 2 , is prepared by heating the base with 
acetic anhydride at 170® for six hours. It is a yellow, oilj' liquid, 
boiling at 400—410® with slight decomposition, and does not solidify 
in a freezing mixture. 

The action of metliyl iodide results in the formation of the 
hydriodides of two bases, dimethyl- and trimethyl-dipiperidyl, of 
which the former is readily soluble, whilst the latter is insoluble 
in water. 

Dimethyldipiperidyl, CioN 2 HiBMe 2 , is an oil boiling at 230—332®, 
soluble in water in all proportions, and slightly volatile with steam. 
Its salts, with the exception of the mercuriochloridey 

C,oHiaMe2N2,2HCl,2HgCl2, 

are readily soluble, and can scarcely be crystallised ; theplatinichloridey 
Ci()Hj«Me 2 N 2 ,H 2 Pt 0 l 6 , forms small dark red ciystals. 

Trimethyldipiperidyl, CioHi 7 Me 3 N 2 , is obtained as a yellow oil of 
repulsive odour resembling that of methylamine, boiling at 205— 
212®; it is insoluble in water, and is not volatile with steam. The 
salts are very easily soluble and seem to be uncrystallisable, the 
platinochloride^ CioHnMejN 2 ,H 2 ptCl 6 , is insoluble in alcohol and ether. 
The action of methyl iodide does not appear to yield a higher methyl- 
ated base than trimethyldipiperidyl, W. P. W. 

Sparteine. By E. Bambergek {Annaleuy 236, 368—376).— 
Sparteine was discovered by Stenhouse (this Journal, 1851, 213), and 
its compounds were afterwards investigated by Mills (this Journal, 
1862, 1). The author has re-examined these bodies, and his results 
in many cases differ from the observations of Mills. Sparteine 
boils at 311—311*5®, under a pressure of 723 mm. The Bulphaie^ 
Cj 2 H 26 N 2 ,H 2 S 04 , forms large, transparent prisms, which are very 
soluble in water. The hydriodide, CiftHaeN.,,!!!, forms glistening, four- 
sided plates, which probably belong to the rhombic system. It is 
freely soluble in alcohol and in hot water. When aqueous hydriodic 
acid acts on sparteine, a resinous mass is formed, from which the 
dihydriodide can be obtained in silky needles, by boiling the alcoholic 
solution with animal charcoal. i 

The compound Ci 6 H 27 N 2 Etl 2 , which Mills obtained by tbe action of 
ethyl iodide and alcohol on sparteine at 100®, is decomposed by 
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sodium hydroxide solution, forming an oily liquid, which can be 
separated into sparteine and sparteine ethiodide, by means of ether. 
Sparteine ethiodide^ Ci 6 H 26 N 2 ,EtI, is formed by the action of ethyl 
iodide on sparteine. It crystallises in thick prisms, and dissolves 
freely in water and alcohol. Sparteine methiodide crystallises in 
rhombic plates; a : ft : c = 0*8989 : 1 ; 1*6009. The methyl hydroxide 
is a deliquescent substance, with a strongly alkaline reaction. The 
carbonate crystallises in needles. When sparteine is oxidised with 
potassium permanganate, the chief product is oxalic acid; acetamide 
is also formed, together with a small quantity of a pyridine-derivative. 

W. C. W. 

Pseudomorphine. By 0. Hesse {Annalen, 235, 229—232).— 
When potassium hydroxide (2 mols.) and potassium ferricyaiiide 
(1 mol.) are added to a solution of pure morphine hydrochloride 
dissolved in 40 parts of water, pseudomorphine is deposited; 100 pares 
by weight of morphine yield 88*4 parts of pseudomorphine. This 
result shows that the reaction takes place according to the equation 
2CnH,9N03 -f 2KOH + 2K3FeCye = 2 C„H,bN 03 -f 2 H 2 O +2K4FeCye 
(the yield is theoretically 99*6 per cent.); not according to the 
following reaction : 2Ci7Hi9NOa + 2KOH •+• 2KjFeCy6 = CiTHnNOa-h 
CnHifjNOs -f 2HaO + 2K4FeCya (the yield is only 49*65 per cent, of 
the morphine employed). This shows that the formula for pseude- 
morphine is CnHieNOa^CnlliBNOs, as proposed by PolstorfP (Abstr., 
1889, 405), instead of C^HnNOa, as formerly proposed by the author 
(Abstr., 1884, 616). W. C. W. 

Papaverine. By G. Goldschmiedt {Monatsh. Chem,, 7, 485—505). 
—Jfi this paper derivatives of papavera!dine, and the most con¬ 
venient method for its prepaiution, are described. 

The nitrate^ C2oHi9NOft,HN08, crystallises in citron-yellow needles; 
the picrate, in needles grouped together in voluminous aggregates; the 
oxime ^ C 2 oHvoN 205 , in flat, w'hite needles melting at 245°; the methiodide^ 
in golden prisms melting at 135° with decomposition; and the etho- 
bromide^ in large prisms melting at 270°. 

Papaveraldine, if heated only for a short time with potash, yields 
veratric acid together with small quantities of a dimethoxyquinoline, 
the constitution of which is at present uncertain. 

With tin and dilute hydrochloric acid, papaverine yields a tetra- 
hydro-derivative, C 20 H 29 NO 4 , which crystallises in small, white prisms 
melting at 200 °, soluble in benzene and acetone, sparingly soluble in 
ether and petroleum. Its hydrochloride crystallises in transparent 
prisms of the monoclinic system, melting with violent decomposition 
at 290°; when injected internally, it causes albuminuria with inflamma¬ 
tion of the kidneys. The acid sulphate forms acicular, and the acid 
oxalate prismatic crystals; the dichromate^ glistening prisms; and the 
ptcrate^ lemon-yellow needles. The platinochloride crystallises in 
minute yellow needles, and the stannochloride in concentrically grouped 
needles. 

In an additional note, the author defends the formula C 2 oH 2 jN 04 for 
papavetine, as against C 21 H 31 NO 4 , that proposed by Hesse, Beckett, 
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and Wright, and others ; exception is also taken to a statement of 
Hesse relative to the existence of an alkaloid, pseudopapaverine. 

V. H. V. 

Papaverine Salts. By R. jAHODA(ilf<maf 57 i. Chenu, 7, 506—516). 
—As a further proof of the formula O^oHailfOi, proposed for papa¬ 
verine, a number of its salts have been prepared and analysed; the 
results attained afford a strong confirmation of the above view. 

The neutral succinate forms large tabular crystals melting at 171®, 
soluble in hot water; the benzoate^ triclinic crystals (a : fc : c = 
0*459:1: 0*680; rj = 95*27®), melting at 145”, soluble in alcohol, insoluble 
in water; the salicylate^ monoclinic crystals (a: 5 : c = 1*161 : 1 : 1*685; 

= 102*39), melting at 130” ; the diodide of the hydroiodide, 

C«,H 2 iN 04 ,HI,I„ 

purple crystals of the monoclinic system. 

The hydrochloride gives with halogen salts of the metals double 
crystalline salts, of which the following are described :—The endwio- 
chloride, (C 2 oH 2 iN 04 ,HCl) 2 CdCl 2 , small crystals, of the tetragonal 
system; a : a : c = 1 : 1 : 0*646, melting at 176®; the cadmio-hrowide 
and -iodide, white precipitates, melting at 150” and 180” respectively ; 
and the zincoiodide, crystallising in small leaflets. V. H. V. 

Constitution of Cinchonine. ByZ. H. Skraup {Monatsh. Chem., 
7, 617—618).—The author criticises the view of Bisohoff and Rach 
that cinchonic acid is / 3 - 7 -dicarhoxyl- 5 -valerolactone (Abstr., 1886, 
1012 ) ; a study of the syrupy oxidation product of cinchonine and 
quinine has indicated the presence of an amorphous acid, CsHiaNO*, a 
base of the formula CgHnNOa, difficult to obtain in the free state, 
although its salts form well-developed crystals, as also of a base of the 
formula CqHtNO, probably identical with kynurine, and an amor¬ 
phous substance of the supposed composition C 1 SH 13 NO 2 , and of 
doubtful origin. V. H. V. 

Specific Rotatory Power of Piperidine Bases. By A. Laden- 
BURO (JBer., 19, 2584).—The results obtained in a previous paper 
(this vol., p. 160) are in accordance with Le Bel-Van’t HoflTs hypo¬ 
thesis, since at-propylpiperidine contains an asymmetric carbon-atom 
in its constitutional formula. As this is true of all «-alkyl-derivatives 
of piperidine, the author has examined a-pipecoline and a-ethyl- 
piperidine, and by converting them into their dextrotartrates has 
succeeded in obtaining optically active mpdifications of each. Dextro¬ 
rotatory of-pipecoline has a specific rotatory power of 21 ® 8 '. 

W. P. W. 

Action of Bromine on Dimethylpiperidine; New Synthesis 
of Piperidine-derivatives. By G. Merllng (Ber., 19 , 2628—2632). 
—The author previously obtained (Abstr., 1884, 1385) by the action 
of bromine on dimethylpiperidine, two compounds—bromodimethyl- 
piperidineammonium bromide and a hydrobromide. The latter is 
now shown to be dibromodimeihylpiperidine bydrobromide. When 
the free base is warmed with alcohol, the alkaline solution becomes 
neutral, and characteristic crystals of monobroiUodimethyipiperidine* 
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aitinioniuni bromide separate. These reactions can be explained bj 
the oonstitntional formula assigned by Ladeuburg to dimethylpiperi- 
dine: CH 2 !CH'OH 2 *CH 3 'CH 2 *NMe 2 . The constitution of dibromodi- 
methylpiperidine and the ammonium bromide would then be 

CH,BrCHBr-CH,-CH,-CH 2 -NMe, and CH,<g2^®’>NMeaBr. 

The formation of the hydrobromide of dibromodiraethylpipcridine is 
probably due to 2 mols. of the free base reacting with one another; this 
view was strengthened by the discovery of a base free from bromine in 
the last mother-liquor from dibromodimethylpiperidine hydrobromide. 

K H. M. 

Haemin Crystals. By K. Bikfalvi (Oheni, Centr., 1886, 499).— 
Blood free from chlorine yields no hmmin (chlorohaematin) crystals 
when heated with glacial acetic acid. The author finds, however, that 
if NaCl, NaBr, KBr, NH 4 Br, NaT, or KI be first added to the blood, 
crystals resembling chlorohaomatin are formed. L. T. T. 

Diastase. By C. J. Ltntner (/. pr, Ghem, [2], 34, 378—394).— 
The autlior has examined the different methods proposed for the pre¬ 
paration of pure diastase, and determined the diastatic activity of the 
substances obtained. He adopts Kjeldahl’s law of proportionality 
(Abstr., 1880, 562), and uses the modification of Kjeldahrs method 
for determining diastatic activity, described in a former paper (Abstr., 
1886, 386). In place of his former method for preparing soluble 
starch, he now recommends the following:—A quantity of pure potato- 
starch is mixed with a sufficient quantity of 7*5 per cent, hydrochloric 
acid to cover it; it is then allowed to remain for seven days at the 
ordinary temperature or for three days at 40^’, when the starch has 
lost the power of gelatinising. I^he structure of the starch, however, 
remains unaltered. It is then well washed with cold water until every 
trace of acid is removed, and dried in the air. So obtained it is 
soluble in hot water to a bright and limpid solution. A 2 per cent, 
solution will remain clear for some days, but 10 per cent, solutions set 
to a jelly-like mass on cooling. The acid used must not exceed 
7*5 percent, as 10 per cent, acid causes the gclatinisation of the starch ; 
with sulphuric acid, however, it requires at least 15 per cent, acid 
digested at 40® to effect the conversion into soluble starch. Lintner 
uses a 2 per cent, solution of this soluble starch instead of that pj*e- 
pared by the method previously given. 

The diastatic activity of the precipitated diastases is expressed as 
100, when 3 c.c. of a solution of 0*1 gram diastase in 250 c.c. water 
added to 10 c.c, of a 2 percent, starch solution produces in one hour, at 
the ordinary temperature, sufficient sugar to reduce 5 c.c. of Pehling’s 
solution. Diastase is best prepared from green malt or from air-dried 
malt. Lintner examined the preparation obtained from these malts 
by extraction with water and glycerol and subsequent precipitation 
with alcohol, both before and after heating at 70°, and obtained, in all 
cases, a substance with a comparatively slight diastatic activity. As 
the result of his experiments, he recommends the following method of 
preparation;—1 part of green malt or sifted air-dried malt is extracted 
with 2 to 4 parts of 20 per cent, alcohol for 24 hours. The filtered 
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extract is mixed “with 2^ volumes absolute alcohol; the precipitate 
quickly settles, aud is washed on a filter with absolute alcohol; it is 
then transferred to a mortar, well mixed with absolute alcohol, thrown 
on a filter, and thoroughly washed with absolute alcohol and ether. 
Finally, it is dried in a vacuum over sulphuric acid. So obtained it is 
a light, yellowish-white powder with great diastatic activity. It is 
purified by repeated solution in water and precipitation with alcohol, 
and finally by dialysis. Loew’s method of purification by means of 
precipitation with lead acetate is not to be recommended, since diastase 
loses three-fourths of its activity in the process. By purification, both 
the percentage of nitrogen and the diastatic activity are increased, 
whilst the amount of ash, which consists entirely of normal calcium 
phosphate, is diminished. A preparation obtained from green malt 
contained 8*3 per cent, nitrogen and diastatic activity = 96. After 
two* precipitations the nitrogen = 9*06 per cent., and the activity 
= 100. This submitted to dialysis had the percentage of nitrogen 
raised to 9*9, and the percentage of ash diminished from lO’G to 4*79, 
These and other analyses show that the diastatic activity increases 
with the amount of nitrogen. A purified diastase gave the following 
numbers on analysis, calculated on the ash-free substance. For the 
purpose of comparison the analyses of other soluble ferments are 


given:— 

0. H. N. S. 

Diastase. 46*66 7*35 10*42 1*12 (Lintner). 

Pancreatic ferment 46*57 7*17 14*95 0*95 (Hiifner). * 

Invertase. 43*9 8*4 9*5 0*6 (Barth, Donath). 

Emulsiu . 43*5 7*0 11*6 1*3 (Bull). 


Diastase gives all the reactions for the albuminoids, but not the 
characteristic biuret reaction for peptones; it gives, however, a 
characteristic blue coloration with tincture of guaiacum and hydrogen 
peroxide, which is soluble in ether, benzene, chloroform, and carbon 
bisulphide, but not in alcohi)]. This reaction is given by no other 
soluble ferment or protein substance. G. H. M, 

Note ,—Lintner appears to have overlooked the fact that O’Sullivan 
(this Journal, Trans., 1884, 2) described an almost identical method of 
preparing pure diastase. G. H. M. 

Action of Diastase and Invertin. By H. Muller {Ann. 
Agronom*, 12, 481—482).—The autlior has studied the action of these 
ferments under conditions such as prevail in the plant-cell, with a view 
to elucidate their physiological importance. Both ferments are active 
at U*’, but the activity increases until the neighbourhood of 50® is 
reached : the temperatures being 0®, 10®, 20®, 30®, 40®; the energy of 
diastase is expressed by the numbers 7, 20, 38, 60, 98, and that of 
invertin by the numbers 9, 19, 36, 63, 93. 

Underordinary conditions,ccll.8ap contains much carbonic anhydride, 
aud is exposed to a pressure of several atmospheres. Both of these 
circumstances accelerate the activity of the ferments. Even at the 
ordinary pressure, saturation of the liquid with carbonic anhydride 
may have the efiect of tripling the energy of diastase, and in presence 
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of carbonic anhydride diastase has the power of acting on starch 
which has not been boiled to a paste. Between the limits of 2 and 
20 per cent., concentration of a sugar solution has little effect on the 
action of invertin, which is a little more feeble in strong solutions 
than in weak ones, but the accumulation of invert sugar is strongly 
opposed to the continuance of the reaction. J. M. H. M. 


Physiological Chemistry. 


Natural and Artificial Digestion. By T. Pfeiffer {Zeit. physiol. 
Chem., 11, 1—24).—The author has previously criticised the work of 
Stutzer on this subject (see Abstr., 1886, 1053). Additional experi¬ 
ments on pigs are now brought forward, and from them the following 
results are drawn :— 

1. A comparison of the method of natural digestion of the nitro¬ 
genous constituents of the food combined with the investigation 
of the products of mctalx)lism, with the method of artificial digestion 
of the food-stuff* by pepsin and trypsin as devised by Stutzer, shows 
that there is an almost absolute agreement between the two. 

2. By the help of Stutzer’s method, the digestibility of the nitro¬ 
genous constituents of the food can be estimated with sufficient 
accuracy. This always gives results which agree more closely than 
those obtained with the method hitherto used, in which the products 
of nitrogenous metabolism in the fasces are not investigated. 

W. D. H. 


Glycogen in the Liver of New-born Dogs. By B. Demant 
{Zeit. physiol. Chem., 11, 142—144).—In the intra-uteriue condition, 
the liver is stated to be very poor in glycogen. Hoppc-Seyler states 
the opposite to be the case. The present research investigates the 
matter in the case of the dog; the glycogen was estimated by Briicko’s 
method, and the result found was that in the days following birth 
glycogen was present in exceedingly large quantities; this is illus¬ 
trated by the following table:— 


Age of animal. 

1 hour . .. 
3^ hours .. 

3. hours ,. 
4 days,... 
11 „ .... 
12 „ .... 
Fully grown 


Percentage quantity of 
glycogen in the liver. 

... 11-389 

9 527 
5-443 
... 2-627 

2 792 
3-664 
1-661 

W. D. H. 


Lactic Acid in Animals. By A. Hirschler (Zeit. physiol Chem., 
11, 41—42).—Lactic acid has been described as occurring in the grey 
matter of the brain, and in the parenchymatous juices of the spleen, 
thymus, lymphatic glands, <&o. Which variety of lactic acid this is, 
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has not yet been investigated* The present research is concerned 
with this question in relation to the spleen and lymphatic glands of 
the ox. Lactate of zinc was obtained by Hoppe-Seyler's method, with 
the modification that the finely chopped organ was extracted by 0*6 
per cent, sulphuric acid instead of by cold water; in this way, more 
laotic acid is obtained. By estimation of the water of crystallisation 
of the zinc salt, and of the hydrogen and carbon, the conclusion is 
drawn that both in the spleen and lymphatic glands it is sarcolactic 
acid which is present. W. D. H. 

Pigments of Melanotic Sarcomata. By K. A. H, Mornrr {Zeit 
physiol, Chem,^ 11, 66—140).—The name melanin has been hitherto 
used for the pigments occurring in the eye, hair, and skin, in patho¬ 
logical new growths, and also for the decomposition products of 
chromogens in urine. The black pigment of the retina has been 
investigated by Berzelius, who found it contained a small quantity of 
iron, by Scherer who found no iron, and also by Rosow and Sieber. 
The percentage composition obtained by the various observers shows 
great discrepancies, and this, with their methods of preparing the 
pigment, renders it probable that they were not dealing with a 
pure substance. Concerning the black pigment of the skin of negroes 
and of the hair, still less is known, and although some few percentage 
estimations have been made by Sieber, the result cannot be described 
as a convincing one. 

The pigtnent of melanotic tumours was first investigated by Heintz, 
who found that it was soluble in alkalis with difiiculty, and that it 
contained no iron. An elementary analysis gave the following figures : 
C = 53’40, H = 4*02, and N = 7*10 per cent. Drossier made a similar 
investigation, and found in the pigment a small quantity of iron. 
Berdez and Ifencki named the pigment Phymatorusin; they found it 
to be insoluble in water, alcohol, and ether, easily soluble in solutions 
of fixed alkalis or their carbonates, and in ammonia; from such solu¬ 
tions it was precipitablo by acids, but was somewhat soluble in excess. 
The preparation contained carbon, hydrogen, oxygen, and nitrogen, 
sulphur in large amount (10-67 per cent.), but no iron, phosphorus, 
or chlorine. In horses, they found in melanotic tumours a pigment 
with somewhat different properties, which they called hippomelanin. 

In the urine of some of these patients, a pigment has been found 
which according to some is an excess of the ordinary urine pigments, 
and according to others is the same pigment that occurs in the 
tumour. It is turned a dark-brown colour by the action of nitric 
acid; and in some cases a similar change occurs after mere exposure. 
The uncertain and contradictory statements of previous observers 
cannot but render uncertain which of the above statements is correct. 
Again, in other cases of these tumours, particles of a brown pigment 
found in the blood, the corpuscles having the normal shape and 
colour; similar granules have been occasionally described in the urine 
and urinary passages. 

The present research was undertaken with the material supplied by 
a patient, the full particulars of whose case are given. During life, 
the nrine showed the peculiar coloration above-mentioned; after 
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death, the tumour itself was investigated. Its situation was the 
shoulder; secondary growths were present in the liver, but none in 
the kidney substance. The blood, except for a low percentage of 
haemoglobin, was normal. The colouring matter did not give any 
absorption-bands, but produced a general dimming of the spectrum, 
especially towards the violet end. The methods by which the pigment 
w^as investigated were: first, by the spectrophotometer to determine 
the extinction cocflBcients in different parts of the^spectrum; and, 
secondly, by elementary analysis. Although the quantity of material at 
hand was small, and therefore some results are incomplete, and others 
put forward with reserve, yet certain detinite conclusions were arrived 
at. The pigment was found to contain iron, which also was estimated 
spectrophotometrically, as well as by the usual methods; the spectro- 
photomet^ric method consisted in converting the iron of the ash into 
feiTic thiocyanate, and comparing its extinction coefficients with those 
obtained from a solution of ferric chloride of known strength similarly 
treated. Iron was present in small quantities; the failure of some 
previous observers to obtain the proof of its presence is acc(*unied 
for by their having used liydrocbloric acid in the preparation of the 
pigment. It is found that this acid dissolves out nine-tenths of the 
iron from the pigment. 

Baryta-water causes a precipitate in the urine, and this carries 
down with it a good deal of the pigment; this is filtered off*. In the 
filtrate, the remaining portions of the pigment are caiTied down with 
the precipitate caused by lead acetate. For the method adopted for 
separating the pigment from the tissues of the tumour, the original 
paper must be consulted. The pigment obtained from these three 
sources is a brownish, amorphous powder when dry. It is partly 
soluble in acetic acid, and partly insoluble. 

I'he following table represents the percentage composition, and the 
relative absorption for the region wave-length = 562, for these 
different preparations:— 



C. 

H. 


S. 

Fe. 

Absorp- 



Pc 

*rcentag 

CB. 


tion. 

A. Pigment insoluble in acetic 
acid — 







1. b>om the tumour.. 

65-72 

6-00 

12-30 

7-97 

0-072 

0-00038 

2. From the baryta, precipitate . 

3. From the lead precipitate .. 

55-70 

5-95 

12*27 

9-01 

0-20 

0 -00039 

— 

— 

— 

8-30 

0-25 

0 -00029. 

1 

B. Pigment soluble in acetic 
acid — 







3. From the tumour... 

— 

— 

— 

6-90 

0-21 

0-000§4 

4. From the barvta precipitate. 

— 

— 

— 

4-75 

0-19 

0-00114 

6. From the lead precipitate .. 

68 -07 

8*03 

11-08 

0*20 

0-00056 


There are thus two pigments, although perhaps it may be that the 
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two are produced from a mother-substance by the action of the acid. 
They differ from one another in percentage composition, and in 
absorptive power. They resemble one another in solubilities, except 
with regard to acetic acid, and in colour to the naked eye. The high 
percentage of sulphur in the pigment insoluble in acetic acid agrees 
with the similar condition in phymatorusin. An important point 
brought out is the identity of the tumour pigment with that in the 
urine; it is prpbably bmught to the urine by the blood, in which 
feebly alkaline liquid it is slightly soluble. It is not the same 
pigment as occurs in normal urine; that gives quite a different 
spectrophoiohietric chart. W. D. H. 

Cobra l^oison. By C. J. H. Warden (Ohem. Newsy 54, 197—199; 
209—211/9.—Two samples of air-dried snake-venom contained respec¬ 
tively 1^*26 and 15*43 per cent, of water. Fresh venom yields 25—50 
per cem. of solid residue. For the author’s experiments, the solution 
of th« dried venom in distilled water was injected under the skin of 
the lafack of white or piebald China mice. A dose of 0*012 gmm of 
anhydrous venom was fatal in four minutes, and the rapidity of action 
^creases as the quantity of poison administered is diminished; with 
>0*000016 gram, the animal may live three hours, whilst 0*000008 gram 
is not fatal. Very large and very small doses cause convulsions, inter¬ 
mediate doses do not. In the case of white mice, the fatal ratio of 
poison to body weight appears to be about 1 : 10,000,000. Heating 
the solution of the venom soon produces marked coagulation, but it 
is only after heating for some time that the toxic activity is reduced, 
hence prolonged heating at a moderate temperature is more effective 
for such a purpose than short periods at higher temperatures. Similar 
remarks apply to the action of picric acid, which causes an abundant 
precipitate in solutions of the poison, and in some experiments a 
marked reduction in the toxic action when the filtered solution was 
employed. D. A. L. 

Uriile of the Tortoise. By T. W. Mills (/. Physiol, 7, 453— 
457).—The urine of the tortoise is liquid, ranging in colour from 
colourless to light amber, and is of an acid reaction. In some cases, 
it is green from admixture with bile in the cloaca. Albumin is 
invariably present; altbongh probably this is derived from the intes- 
tine, vid the cloaca. On allowing the urine to stand, the albumin 
having been removed, a deposit of uric acid crystals, of an orange 
colour occurs. On many occasions uric acid crystals were found in 
the urine without any treatment; these were always^ colourless. By 
Heintz’s hydrochloric acid method, the amount of uric acid in the 
urine was estimated, and found to be several times greater than in 
human urine. Urea is altogether absent. The inorganic constituents 
do not differ in kind from those found in the urine of man. 

' W. D. H. 
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Redaction of Copper Sulphate during Alcoholic Fermenta¬ 
tion. By H. Quantin (Compt. rend., 103, 888—889).—In experi- 
ments on a small scale, it is found that copper existing in tlio form of 
copper sulphate to the extent of 0*05 gram per litre, is completely 
precipitated in the form of copper sulphide during alcoholic fermenta« 
tion. On a large scale, doubtless a still larger quantity vrould be 
removed, but the quantity given is greater than would ever be intro¬ 
duced into the wort as a result of the use of copper sulphate as a 
.remedy for mildew. Since moist copper sulphide is readily oxidised, 
it is important to avoid any aeration of the loos containing it. The 
sulphide is the only salt of copper which is insoluble in ihe must of 
grapes. C. H. B. 

Alcoholic Fermentation of Dextrin and Starch- By U. 

Gayon and E. Dunouao {Compt, rend,, 103, 885—887).—The authors 
have met with a species of Muoor which has the power of converting 
dextrin and starch into sugar, and then fermenting the sugar but, 
like Mneor cirnn ell aides, it has not the power of inverting catie-sugar, 
and transforming it into alcohol. Other non-inversive ferments, on 
the other hand, have not the power of fermenting dextrin and starch. 
In beer wort or solutions of glucose, this muoor develops rapidly in 
large, spherical, ferment cellules. Tn dextrin or starch, it at first forms 
mycelial tubes, which soon swell up, divide, and form themselves into 
globular masses. Tn yeast-wat^cr containing sugar, the mucor forms 
only a bulky, unicellular mycelium. 

The fermentation of dextrin takes place somewhat slowly, and that 
of starch requires still longer. The dextrin existing in beer is readily 
saccharified by this mneor and converted into alcohol, if the alcohol 
already in the beer is expelled before adding the ferment. 

Tjurofiumj oryzee, used in the manufacture of “ koji,” secretes a 
diastase which converts rice into a true malt, and this plant also 
inverts cane-sugar, but it cojinot carry fermentation any further. 

C. H. B. 

Method of Preventing Secondary Fermentations. By U, 

Gaton and Q. Dupetit {Compt. rend., 103, 888—885).—The addition 
of tannin in quantities of 0*5—TO gram per litre gives good results, 
but does not prevent the development of My coderma aceti. 

Salts of bismuth, even in small quantities, completely prevent 
secondary fermentations. The addition of 0*1 gram of basic bismuth 
nitrate per litre almost entirely prevents any increase in the acidity 
of the wort, and by keeping the yeast pure produces a distinct 
increase in the proportion of alcohol. The character of the results is 
seen from the following table. The first column in each set of expe¬ 
riments shows the behaviour of the wort containing the bismuth salt, 
and the second column shows the behaviour of the ordinary wort:— 
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A. 

B. 

C. 

Capacity of vat in hectolitres .... 

600 

600 

200 

200 

1 

200 

200 

Source of iridlasses... 

beetroot 

beetroot 

cane 

cane 

cane 

cane 

Density of molasses wort, 

1076 

1075 

1060 

1060 

1060 

1060 

Proportion of maize wort. 

0 1 

01 

0-25 

0-25 

0-25 

0-25 

Density of maize wort.. 

1031 

1031 

1029 

1030 

1035 

1034 

Maximum temperature. 

Increase of acidity. 

35“ 

35" 

32° 

33° 

33° 

82 -5 

2‘5 

13 0 

6-7 

26-6 

4-5 

86 0 

Pententage of alcohol in product . 

5*87 

5*74 

4*94 1 

4-71 

4*96 

4*37 

Ditlerence in amount of alcohol .. 

-0 

•13 

-0 

‘23 

-0 

•59 


c. H. b: 


Is Free Nitrogen formed during Putrefaction P By A. 

Ehrenberg (Zeit, physiol, CJipm,, 11, 145—179).—Considering the 
important part that nitrogen plays in tlie oi'ganisms of plants and 
animals, many researches have been undertaken to determine, first, 
whether the atmospheric nitrogen takes any part in the nutrition 
of* organisms, especially low organisms like bacteria, or whether as a 
result of decomposition, nitrogen in the free state is formed; the 
conclusions drawn by various workers are most contradictory. The 
present research is devoted only to the investigation of the question 
as to whether nitrogen is formed in putrefactive processes. The 
author intends to pursue the subject further in relation to nitritiea- 
tion. By means of an apparatus, which is described and figui’ed, the 
use of caoutchouc stoppers is dispensed with, as diffusion takes place 
through these ; wherever a stopcock is necessary, it is immersed in a 
trough of mercury. The gases formed by various putrefying mix¬ 
tures were analysed. The method of gas analysis is prefeiable to 
that of nitrogen estimations, since certain nitrogenous compounds, 
formed by putrefaction of the quinoline and pyridine groups), 
undergo dissociation at a high temperature. The substances investi¬ 
gated were dried blood moistened with cow’s urine, cow’s urine 
alone or mixed with calcium carbonate, and the dung of horses and 
cows. These substances were mixed with some liquid in which putre¬ 
faction was taking place, and the investigation carried out in the 
presence of pure oxygen, so that only the aerobic organisms could 
act; carbonic anhydride was formed, but no nitrogen. In other 
experiments carried out in the absence of oxygen on a mixture of 
broth, sugar, peptone, sodium phosphate, sodium chloride, and 
sodium nitrate^ it was also found that no nitrogen was formed. 
These experiments were carried out in an atmosphere of carbonic 
anhydride, in which only the anaerobic bacteria would be able to 
act. It was also found that during the slow combustion of organic 
materials no nitrogen was formed, W. D. H. 

Absorption of Carbonic Anhydride by Leaves. By P. P. 

Deh^eain and Maquennb (Aniu Agromm,, 12, 526—634).—The 
authors cite determinations which confirm the conclusions already 
arrived at by them, namely, that the absorption of carbonic anhydride 
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by vegetable tissues is a true phenomenon of solution, varying with 
the temperature, as in all cases of absorption of gas by an inert 
solvent, and which, consequently, when the leaf respires in an 
atmosphere kept at constant pressure, gives rise to a supersaturation 
comparable with that of a mass of water into which calcium carbonate 
and hydrochloric acid have been introduced simultaneously. 

This absorption of carbonic anhydride by leaves is extremely rapid, 
at any rate when the leaves are in a vacuum, in consequence of the 
large surface exposed. J. M. H. M. 

Ripening of Seeds. By A. Muntz (Ann. Agromm., 12, 399—400). 
—Unripe rye grain contains a notable proportion of synanthrose, a 
sugar analogous to cane-sugar, and only found up to the present in 
the roots.or tubercles of certain SynantheracesB. The synanthrose in 
the dry grain was on May 25th 45 per cent, to 21’55 per cent, starch, 
and on July 12th 6*85 per cent, to 68*78 per cent, starch. There is 
still some synanthrose in the ripe grain after being kept for months. 
The unripe grain of wheat also contains synanthrose, which, however, 
does not persist, but is gradually replaced by cane-sugar; wheat also 
contains an inverting ferment capable of transforming synanthrose 
into reducing sugars. 200 grains of wheat weighed after desiccation 
at 9 A.M. 10*042 grams ; after exposure to the sun for 12 hours they 
weighed 8*648 grams, the loss being due to slow combustion. The 
young colza seed contains cane-sugar and a reducing sugar having 
the rotatory power of invert sugar; at maturity, cane-sugar alone 
remains. By determining from time to time the sugar, starch, fat, 
and nitrogenous matter in a constant number of colza seeds during 
an increase in weight from 121 mgrms. to 498 mgrms., the author 
finds that the glucose diminishes gradually and disappears, the cane- 
sugar increases, the starch, always present in small quantity, gradually 
diminishes, the nitrogenous and fatty matters constantly increase. It, 
therefore, appears that the seed itself does not contain the carbo¬ 
hydrates which undergo transformation into oil; but analyses of 
the pod or siliqua at various dates show that sugar and starch con¬ 
stantly flow there, and disappear after a short sojourn, thus probably 
furnishing the material out of which the oil of the seed is elaborated. 

J. M. H. M. 

So-called Soluble Starch. By J. Kraus (Aim. Agronom., 12, 
540—541).—Janis and Schenk havel^oundin the epidermis of Omitlio- 
galum and of Gagea a substance dissolved in the cell sap which strikes 
a blue colour with iodine. Nageli lias shown that it is not starch, and 
believes it to be an albuminoid. The author, having met with this 
same substance in the epidermis of some Ariims^ has come to the 
conclusion that it is allied to the tannins. Chloriodideof zinc colours 
it rose, ferric chloride and ferrous sulphate strike a brownish-green ; 
on the other hand, potassium diohromate and Gardiner's reagent give 
no reactions. The substance behaves like a tannin in being 
developed under the influence of light, and in persisting without 
alteration in dead or dying leaves. That iodine should strike a blue 
colour with a tannin is not surprising, since Giessmayer has shown 
that a solution of tannin gives with a weak solution of iodine, in feebly 
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alkaline water, a bright red colour, and Nasser has recognised that 
tannic and gallic acids and pyrogallol, in the presence of neutral salts 
or acids, are coloured red-purple by iodine. J. M. H. M. 


Substances contained in the Boots of Hydrastis Canadensis. 

By M. Freund and W. Will (Ber., 19, 2797—2803).—Perrins 
(Fharm, J. Trans, [2], 3, 546) obtained from the root of Hydrastis^ 
berberine and another alkaloid to which he ascribed the name hydras- 
tine. The authors found that the latter is best obtained by extracting 
the finely powdered roots with ether. It melts at 132*^ and crystallises 
in the rhombic system; a : 6 : c = 0*8461 : 1 : 0*3761. The solution 
in chloroform (1*2759 gram to 50 c.c.) has a rotatory power [«]i> = 
—67*8® ; in aqueous hydrochloric acid, [a]D = +127*3®. Analyses of 
the compound confirm the formula C 22 H 23 NO 6 , ascribed to it by Mahla 
{Anner, J, Sci, [2], 36, 57). It reacts with methyl iodide, yielding the 
compound C 22 H 23 NOfi,MeI. This crystallises from alcohol or water in 
needles melting at 208°. When hydrastine is dissolved in hydro¬ 
chloric acid and treated with potassium permanganate, it is converted 
into opianic acid. Nitric acid acts on hydrastine, yielding a hase 
melting at 115°, very readily soluble in chloroform, alcohol, and ether. 
Hydrastine is not changed when fused with potash. These experi¬ 
ments show that great analogy exists between hydrastine and 
narcotine. 

Another compound was isolated from the boots of the Hydrastis; 
it crystallises well and melts at 100°, It does not contain nitrogen. 
It dissolves unchanged in hot strong hydrochloric acid and in warm 
aiqueouB potash, and appears therefore to be a ctone. 

r? N. H. M. 


Valuation of Manures. By P. P. Deh^rIin (Ann, Agronom,, 12, 
436—444).—The author expresses the value of a manure or manurial 
constituent for a particular soil or crop in the following manner. If 
R is the yield per hectare on the manured plot, and R' that on 
the unmanured plot, V the price of the produce, and P the 
weight of manure used, then the value of the unit of weight of 

(n-^W)Y 


the manure for that soil and crop is 


In the case of 


nitrogenous manures, if N, the weight of nitrogen in the manure, be 
substituted for P in the above expression we get as quotient the value 
of the unit of nitrogen in that particular form and case. Applying 
this method to the results of field experiments at Grignon, the author 
shows the different values that the unit of nitrogen may have in 
different forms and under different circumstances. Thus with green 
maize in 1879— 


fr. 0 . 

The kilo, of nitrogen in farmyard manure was worth.... 6 60 

„ ,9 nitrate of soda „ .... 2 34 

„ „ flesh manure (large dressing) •. 0 88 

9 , 99 9 f 9 ) (small 9 , ) • • 1 43 


The experiments with oats from 1875—1879 yield the following 

values:— 
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fr^ 0. 


Nitrogen in farmyard manure. 3 26 per kilo. 

„ nitrate of soda. 3 68 „ 

„ mixture of the two.. 4 17 „ 

J. M. H. M. 

Production of Farmyard Manure. By A. Muntz and 0. 
Girard (Arm. Agronom.^ 12, 429—436).—By exact experiments, the- 
authors have sought to establish the proportions of the total manurial 
elements in the food consumed which become stored up in the increase 
of live-weight, recovered in the manure, and lost. The food given was 
weighed and analysed, the increase of live-weight or the quantity of 
milk yielded during the duration of the experiments noted, and the 
manure carefully collected and analysed. The following results were 
obtained 32 sheep kept in a fold with asphalt floor so as to prevent 
loss of manure, gave the following results :— 


Nitrogen consumed. 

„ converted into flesh.. 
„ recovered in manure. 
,, lost. 


21*817 kilos. 

4*300 ,, = 21*7 per cent. 

5*588 „ = 19*72 

12*129 „ = 55*58 


Some of this great loss of nitrogen is due to escape into the air of 
ammonium carbonate; the air of the fold was found to contain about 
0*008 gram ammonia per cubic metre, or 400 times as much as normal 
air. 

Two Normandy cows were each fed daily with 53^ kilos, of lucerne 
and 49 kilos, of water, and each furnished 33 kilos, o^* solid excreta and 
18 kilos, of urine. The weight of the animals increased by 15 kilos, 
during the experiment, and they furnished 361 litres of milk. 

kilos. 


Nitrogen consumed. 

„ assimilated as flesh. 

,, „ in milk. 


in manure, 
lost.. 


14*146 
0*5441 
2*560 / 
7*461 
3*581 


3*104 = 21*95 per cent. 


= 62*75 
= 25*30 


19 

11 


The loss is much less than in the case of the sheep, probably 
because the fermentation being less active, less ammonium carbonate 
is formed. 

Quantity of Fertilising Matter supplied to the Soil hy Orazmg Sheep. 
—With a ration of green lucerne and straw litter, 2*230 kilos, of 
manure were produced for 4*085 kilos, of lucerne consumed and 
0*9 kilo, of water drunk. The sheep increased in weight 30 kilos. 

The phosphoric acid in the forage was 2*952 kilos., and in the 
manure 2*955 kilos.; the potash in the forage 13*002 kilos., and in the 
manure 15*280 kilos., there was therefore no loss of these fertilising 
constituents; the distribution of the nitrogen was as under:— 

kilos. 

Nitrogen consumed. 14*648 

„ assimilated as flesh.... 1*089 = 7*50 per cent. 

„ in manure. 6*849 = 43*64 „ 

lost . 7-110 = 48*87 


11 
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With an earth Utter the loss of nitrogen was much less, as the 
following figures show :— 

kilos. 

Nitrogen consumed.... *. 13707 

„ fixed by animal. 1*379 = 10*06 per cent. 

„ in manure . 9*042 = 65*96 „ 

„ lost ... 2*376 = 23*98 

Phosphoric acid in fodder. 2 820 

„ „ manure. 3’260 

Potash in fodder. 13*235 

„ manure... 12*017 


The advantage of earth litter over straw litter, and of the custom 
of folding on the soil instead of stabling, is demonstrated by these 
experiments. 

With lucerne hay and straw litter, the following results were 
obtained. 

kilos. 

Nitrogen consumed. 23*011 

„ fixed by animal . 1*670 = 7*25 per cent. 

„ in manure. 8*899 = 38*67 „ 

„ lost . 12*442 = 51*08 „ 

J. M. H. M. 

Manurial Value of Basic Steel Slag. By J. Wrightson and J. 
M. H. Mitnro (Ann. Agronom., 12, 488 — 495).* — The basic steel cinder 
or Thomas slag employed in these experiments had the following 
composition:—CaO, 41*54; MgO, 6*13; A 1203 , 2*60; FeO, 14*66; 
F 2 O 3 , 8*64; MnO, 3*81; V-A, 0*29; SA, 7*40; P 2 O 5 , 14*32; SO 3 , 
0*31; S, 0*23; total 99*93. Side by side with this were tried ground 
Caml 3 ridgo coprolites containing 25*1 percent. PjOs; mineral super¬ 
phosphate of ordinary quality containing 12*0 per cent, soluble P 2 O 6 ; 
rich (Cura 9 oa) superphosphate containing 20*1 per cent, soluble P 2 O 6 ; 
and also precipitated phosphate of lime prepared from basic cinder by 
Scheibler’s process. This precipitated phosphate contained 30*89 per 
cent. P 2 O 6 , with CaO, 29*91; 3*62; SiO,, 7*53; water, 18*72; 

the P 2 O 6 in this product is practically all soluble in ammonium citrate. 

experiments were made in duplicate on a thin, light, chalky soil at 
Downton (Wilts), and on a stiff clay nearly destitute of lime at 
Perryhill (Durham), with plots acre iu area. Duplicate plots of 

each dressing were employed at both stations ; there were 35 plots in 
each series, and they were so arranged as to permit a comparison of 
every manured plot with one or more adjacent unmanured plots; the 
special comparisons between the different manures were also obtained 
from adjacent plots. Swedes were grown at Downton, and yellow 
Aberdeen turnips at Ferryhill; the mean yield of the six unma/nwed 
Downton plots was 2360 roots, weighing 6 cwts. 0 qr. 14 lbs., and that 
of the six unwanwred Ferryhill plots was 362 roots, weighing 2 cwts. 
2 qrs. 7 lbs. On the umnauured plots at Ferryhill, most of the young 

* ** Report of Experiments made to ascertain the maniurial value of Basic Cinder 
produced at the works of the North Eastern Steel Co., Limited,*’ Middlesborough, 
1886. 
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plants wete unable to withstand the attack of the fly, on the manured 
plots, failure from this cause did not take place. The following table 
shows the mean increases over the unmanured plots obtained both at 
Downton and Ferryhill with the different manures ;— 


• 

lbs. PA- 

2 cwts. basic cinder... 

32 0 

54 lbs. superphosphate.. 

6-5 

35 lbs. precipitated phosphate.. 
45 lbs. suporphospbate........ 

10-9 

5 4 

45 lbs. basic cinder ... 

6 5 

28 lbs. rich superphosphate.... 
17 lbs. precipitated phosphate.. 
78j^ lbs. basic cinder.. 

5*6 

5*3 

11 2 

45 lbs. ground coprolites. 

11-2 


Increase per plot ^ acre. 


Downton. 

Ferryhill. 

awts. 

qrs. 

lbs. 

cwts. 

qrs. 

lbs. 

9 

2 

20 

12 

1 

14 

8 

3 

15 

14 

0 

21 

7 

0 

20 

10 

3 

7 

5 

3 

25 

9 

1 

7 

5 

0 

3 

11 

0 

21 

4 

2 

15 

10 

1 

7 

3 

3 

13 

9 

0 

21 

2 

3 

5 

10 

1 

15 

0 

1 

2 

8 

2 

0 


At Downton, on a thin, chalky soil, it will be seen that 4 cwts. per 
acre of basic cinder was a little inferior to an equal weight of super¬ 
phosphate, but vastly superior to the same quantity of gi*ound 
coprolites. If dressings of these manures containing equal weights of 
phosphoric acid are compared, it is found that the unit of P 2 O 5 in 
basic cinder is a little inferior in efficiency to that in superphosphate, 
inferior also to that in prec3ipitated phosphate but decidedly superior to 
the unit of phosphoric acid in ground coprolites. Making the same 
comparisons at Ferryhill on this clay soil, deficient in lime, it is found 
that soluble pliosphoric acid loses a great deal of its superiority over 
the insoluble forms. 4 cwts. per acre of basic cinder is actually a better 
manure than an equal weight of superphosphate, and but very little 
inferior to a dressing of superphosphate containing an equal weight of 
phosphoric acid; in fact, on this soil, soluble phosphate, cinder 
phosphate, and precipitated phosphate are very near each other in 
efficiency, with coprolite phosphate a little way behind. At Downton, 
a heavy dressing of basic cinder gave the best result, at Ferryhill, a 
dressing of 4 cwts. per acre was almost as efficacious as one of 20 cwts. 
per acre. The general conclusion deducible from these experiments 
is that phosphoric acid exists in basic cinder in a condition to be easily 
assimilated by plants, and that in this respect it resembles soluble 
phosphoric acid and precipitated phosphoric acid much more than the 
insoluble phosphoric acid of ground mineral phosphates, hence Thomas- 
slag is likely to occupy an important position as a phosphatic manure. 
In the two years 1884 and 188S there were no signs of injury to the 
crop even from the heaviest dressings of basic cinder, namely, 1 and 2 
tons per acre. Besides the precipitated phosphate prepared from basic 
cinder, two other patented preparations were included in the series of 
experiments, but in view of the very striking results obtained with 











178 


ABSTRACTS OF OHBMiOAL PAPERS. 


the raw grotiiid cinder, these proposals lose much of their interest* 
According to one o^t these patents (Munro and Wrightson, No. 250, 
A.D. 1885), ground hasic cinder is used as a precipitating agent for the 
soluble phosphori^^acid of rich superphosphate, and by mixing the two 
substances in simable proportions, a manure of moderate richness is 
obtained, free from any excessive proportion of oxides of iron, and 
containing phoi^phorio acid in three highly assimilable forms,—soluble, 
‘‘precipitated,/and cinder phosphoric acid. The plots on which this 
manure was Aried show that the eflScacy of the soluble phosphoric 
acid was n^ weakened by partial precipitation, and that the cinder 
phosphori(^cid in the compound manure exercised a manurial efPect 
over and ijuiove that due to the phosphoric acid of the superphosphate. 
The manidfacture of a superphosphate from basic cinder itself has also 
been ™ed and patented (Munro, No. 7740, a.d. 1885), When 
treateoi with the proper quantity of sulphuric acid, basic cinder is 
convOTted into a light green, dry, friable, and very open substance 
containing a large proportion of calcium sulphate, soluble phosphate 
of/ lime, and about 12 per cent, of crystallised ferrous sulphate. 

portion of the phosphoric acid exists as soluble ferrous phosphate.) 
In view of the recent experiments of Griffiths, it was thought that the 
ferrous sulphate contained in this manure might exert a beneficial 
effect on vegetation, instead of being, according to the common belief, 
an absolute poison. The effect of ferrous sulphate on vegetation 
seems to depend on tlie dose, a small quantity being sometimes 
beneficial, and a large one invariably noxious. On the experimental 
plots to which the “ dissolved cinder ” was applied, the effect of the 
ferrous sulphate appeared to be uniformly disadvantageous. The 
dissolved cinder in all cases had some manurial value, giving increases 
over the unmanured plots, but these increases were less than were 
obtained with the same quantity of cinder not dissolved by acid, so 
that the sulphate of iron appears to have neutralised a part of the 
benefit derived from the phosphoric acid. J. M. H. M. 

Influence of the Ferrous Oxide in Basic Cinder on the 
Growth of Plants. By J. M. H. Munro (Middlesborough, 1886).—This 
report contains experiments supplementary to those which formed the 
subject of the preceding Abstract. Seeds of various sorts—barley, white 
turnips, clover, white mustard, garden cress—were sown in mixtures 
of garden soil with basic cinder, in order to ascertain whether the 
large proportion of ferrous oxide in the basic cinder exercises any 
unfavourable influence on germination or growth. In order to put 
this question to the severest test, enormously exaggerated doses of 
basic cinder were employed, namely, 10 per cent, of the mixed soil, 25 
per cent., 60 per cent., and pure basic cinder without any soil. Most 
of the seeds tried germinated even in the pure basic cinder, and some 
of the plants lived until starved for want of nitrogenous food. All 
the other mixtures produced plants which flowered and seeded in due 
course—the barley plants in the mixture of equal parts of basic cinder 
and garden soil were actually better than those grown in garden soil 
alone, and produced full ears of grain of unimpaired germinating 
power. Since basic cinder is an alkaline substance containing free 
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lime, it is only natural that in the three strongest mixtures fewer 
seeds germinated than in the three weaker mixtures or in garden soil 
alone. The conclusion arrived at is that the ferrous oxide contained 
in basic cinder is without injurious influence on germination or 
growth. J. M. H. M. 


Analytical Chemistry. 


Apparatus for Gas Analysis. By 0. Pbttebsson {Zeit. anal. 
Ghent., 95 , 479—484).—The principle on which the measurements are 
made is similar to that employed for air analysis (this vol., p. 180). The 
standard volume of air is, however, contained in a special bulb con¬ 
nected with the eudiometer through the differential manometer. The 
gas is introduced by a side tube from a bell-glass inverted in a 
mercury trough. The absorptions take place in Orsat tubes connected 
with the eudiometer by stopcocks. There are also wires for explo¬ 
sions. M. J* S. 

Universal Spectroscope for Qualitative and Quantitative 
Chemical Analysis. By G. Kkuss 19, 2739—2746).—A 

modified form of Bunsen and Kirchhoff’s spectroscope is described 
with sketches. 

New Volumetric Method for Determining Fluorine. By F. 

Oettel {Zeit anal, Ghem,y 25, 505—511).—The fluorine is measured 
as silicon fluoride in a special form of eudiometer. The decomposi¬ 
tion vessel is a stoppered flask with the neck above the stopper 
enlarged into a cup for holding mercury. A tube branching from the 
neck is ground into the top of the eudiometer, the joint being also 
covered with mercury. The eudiometer is connected at its lower end 
with a mercury tube like that of the nitrometer. The graduation 
begins 10 c.c. below the top of the eudiometer, and 10 c.c. of sul¬ 
phuric acid are introduced above the mercury. To obtain sulphuric 
acid suitable for the decomposition, ordinary acid is heated with 
sublimed sulphur until it begins to fume, then poured off from the fused 
sulphur and evaporated to two-thirds of its volume. The fluoride 
(which if decomposable by cold acid may be enclosed in a tube sealed 
by a drop of fused acid potassium sulphate) is placed in the flask with 
ignited quartz-powder. After reading the mercury level and tempera¬ 
ture, 50 o.c. of acid is added and the stopper inserted. The acid is 
slowly heated to boiling, whilst the pressure is kept below that of the 
atmosphere, to prevent leakage. When decomposition is complete, 
the whole is allowed to cool and the volume of the gas read off. A 
correction of 1‘4 c.c. is added for the solubility of silicon fluoride in 
sulphuric acid. The results are equal in accuracy to those obtained 
by Fresenius’ method, and the whole determination requires only 
three honrsi of which two are occupied by the cooling. M. J. S, 
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Air Analyris on a New Principle. By 0. Pettbbsson (Zdl 
mal. Ohem.y 26, 467—478).—The principle of this method of deter^ 
mining the moisture and carbonic anhydride in atmospheric air con. 
flists in performing all the operations in a closed system, in which the 
influence of barometric variations and changes of temperature is 
eliminated by adjusting the pressure of the gas undergoing measure¬ 
ment to equality with that of a constant quantity in one part of the 
apparatus. 

The apparatus consists of a pipette with its lower tube graduated, 
and connected with an adjustable mercury reservoir by a flexible tube. 
There is a stopcock at its upper end for the introduction of the air for 
analysis. Below this stopcock are branched in the upper tubes 
(furnished with stopcocks) two rather larger pipettes filled respec¬ 
tively with phosphoric anhydjrido and strongly dried soda-lime. The 
lower tubes of these two pipettes are connected (by stopcock tubes) 
with the two ends of a sensitive differential manometer, which is a 
horizontal tube slightly curved and corjtaining as index a drop of 
coloured sulphuric acid or high-boiling petroleum. The pipettes are 
all immersed in the same vessel of water. The whole apparatus 
having been filled with the air for analysis, the mercury having been 
adjusted to the zero of the graduated stem, and equality of pressure 
having been established by opening for a moment all the stopcocks, 
tbe measured volume of air is compressed into the phosphoric anhy- 
dride pipette by admitting mercury until it fills the measuring tube. In 
20 minutes all the moisture will have been absorbed. The dried air 
is re-expanded into the measuring tube; the stopcocks to the mano¬ 
meter are opened, and tbe level of the mercury is adjusted till the 
pressure is again equal in all the pipettes. Since the quantity of gas 
in the soda-lime tube has remained unaltered it serves as a standard 
volume, although external pressure and temperature may have varied, 
and the reading of the mercury in the graduated tube at once gives 
the volume of the aqueous vapour absorbed. The sanie process is 
repeated with the soda-lime pijiette, in which the carbonic anhydride is 
absorbed, and now the air in the phosphoric anhydride pipette is 
employed as the standard volume. M. J. S. 

Assay of Iron*Pyrites for Sulphur Available for Sulphuric 
Acid Manufacture. By J. C. Welch {Analyst^ 11, 209—213).—In 
one method, the pyrites is mixed with calcium hydroxide and heated in 
a tube in a cun»ent of oxygen: the contents of the tube are dissolved 
in bydrochlorio acid and boiling water, and precipitated with barium 
chloride ; the presence of lime and iron in solution is perhaps objec¬ 
tionable. The results are only approximate. In the second metliod, 
which answers very well indeed, the pyrites is heated in a current of 
oxygen, the issuing gases are passed through bromine dissolved in 
hydrochloric acid and water, and the liquid is then boiled and precipi¬ 
tated with barium chloride. The second method is better than the 
method depending on heating with fuming nitric acid, even in the 
case of lead sulphide. D. A. L. 
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Volumetric Determination of Sulphuric Acid. By H. 

WiLSiNG (Zeit, anal, OAem., 25, 560—561).—A measured excess of 
barium chloride is added to the neuti’al solution, and the excess is 
then determined by titration with sodium carbonate, using plienol- 
phthalein as indicator. The liquid is to be boiled while titrating. 
Substances precipitable by soda must first be removed. M. J. S. 

Volumetric Determination of Sulphates. By H. Quantin 
(Chem, News^ 64, 233—234).—The solution of the sulphate under 
examination is well mixed with a hydrochloric acid solution of barium 
chromate to precipitate the sulphuric acid; it is then neutralised with 
ammonia to remove the excess of barium chromate. The filtrate, 
containing chromate equivalent to the original sulphate, is acidified 
with sulphuric acid and titrated with ferrous sulphate, using potas¬ 
sium ferricyanide as indicator. Various necessary precautions are 
noted. D. A. L. 

Determination of Nitric Acid by Absorption of Nitric Oxide 
in Standard Potassium Permanganate Solution. By 11. N. 

Moitsfi and A. F. Linn {Amcr, Chem. J,, 8, 274—280).—The nitric 
acid is reduced by feiTous chloride and hydrochloric acid in a current 
of carbonic anhydride. As ordinary marble contains air that cannot 
be removed by boiling with watei’, the author uses a saturated solu¬ 
tion of sodium h}^drogen carbonate containing a quantity of the same 
salt in suspension. The nitric oxide and carbonic anhydride pass 
through an empty tube and a set of potash bulbs, the latter contain¬ 
ing a strong solution of potassium carbonate to arrest all acid vapours. 
The washed gases are absorbed in two, long, slanting tubes containing 
a measured quantity of potassium permanganate. When the absorption 
is complete, the tubes are emptied and the contents decolorised by 
dilute sulphuric acid and a measured quantity of oxalic acid, the excess 
being titrated back with standard permanganate solution ; the tubes 
are cleaned by rinsing with a portion of the sulphuric and oxalic 
acids. The method yields very accurate and concordant results. 

H. B. 

Lawrence Smith’s Plan for Estimating Alkalis in Silicates. 

By P. Holland {Ohem, JVews, 54, 242—243).—The author’s results 
indicate, firstly, that when carefully performed as directed, practically 
all the alkali is extracted at one operation ; secondly, tliat the form of 
crucible recommended by Smith minimises the loss of salts by vola¬ 
tilisation. D. A. L. 

Analysis of Silicates. By W. M. Hutchings {Chem. News, 64, 
173—174).—The following method is recommended for mineral deter¬ 
minations in silicates. Alkalis are determined by flame colorations, 
metallic oxides by blowpipe tests, alkaline earths, alumina, and their 
approximate quantitative relation to one another and to iron by 
the following method:—A small quantity of the finely-powdered 
mineral is gently fused with seven times its weight of ammonium 
fluoride, the fluorides obtained are mixed with sodium carbonate and 
used in small quantities at a time in a platinum-wire loop before a 
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rerj hot flame, the beade are powdered and treated with water, 
alumina passes into solution, whilst iron and the alkaline earths 
remain undissolved. A mixture of cuprous iodide and sulphur in con¬ 
nection with the aluminium plate forms a very delicate test for small 
quantities of bismuth and lead. Both this mixture and Turner’s flux 
keep good for many years. Glycerol is of more general use for boric 
acid testing than Turner’s flux ; in presence of copper for example. 

D. A. L. 

Separation of Zinc from Iron, Cobalt, and Nickel. By P. v. 

Bkrg anal, Ohem,^ 26, 512—519).—Hampe has published 

(Chem, Zeit,, 9, 543) a process for precipitating zinc from a solution 
containing the above metals, by converting them into formates and 
treating with hydrogen sulphide. He, however, found a large quan¬ 
tity of free formic acid necessary to completely prevent the simul¬ 
taneous precipitation of the otluT metals. The author shows that 
by diluting the solution until it contains only about 0*1 per cent, of 
zinc oxide, a much smaller quantity of formic acid (1 per cent, of 
1*2 sp. gr.) ensures a pmciically complete separation, except in the 
case of cobalt, which requires a double precipitation. 

Monochloracetio acid is still more efficient, a single precipitation 
being sufficient even with cobalt. To the dilute solution, heated to 
SO—60®, as much ammonia is added as is equivalent to the zinc 
present, then a small excess (about 2*6 grams to 450 c.c.) of mono¬ 
chloracetio acid; hydrogen sulphide is then passed slowly through 
the liquid. 

In either case, filtration must be commenced immediately the 
hydrogen sulphide is in excess, and the precipitate must nob be 
allowed to dry on the sides of the beaker. It is washed with water 
containing hydrogen sulphide and a little of the organic acid. The 
test analyses communicated are satisfactory, but the conditions were 
not varied. M. J. S. 

Aluminium Sulphate containing Aluminium Hydroxide and 
Free Sulphuric Acid. By H. Hager (Arch, Fharm, [3], 24, 852). 
—If the neutral sulphate contains any hydroxide, the crystallised salt 
gives a more or less turbid solution with 2 parts of distilled water. 
To detect free sulphuric acid, Jorissen’s test is applied thus:—^A 
couple of drops of gurjun balsam is warmed with 3 c.c. of acetic 
acid. About 0*25 gram of the powdered aluminium sulphate is added 
and warmed gently. In the absence of free sulphuric acid, a whitish 
or yellowish mixture is formed; in the presence of free acid, a blue 
coloration appears within a few minutes. J. T. 

Determination of Aluminium in Presence of a Large Pro¬ 
portion of Iron. By R. T. Thomson (Chem, News, 64, 252—253).— 
The methods depending on boiling with a caustic alkali and subsequent 
precipitation, or on direct precipitation by sodium thiosulphate, were 
found to be ineffectual, therefore the following methods of treatment 
are recommended forgetting rid of the great bulk of the iron; the first 
works best except when much manganese is present, therefore under 
such circumstances the second method should be used. 1st method: 
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Reduce the iron to the ferrous state by means of a current of sul¬ 
phurous anhydride, and boil off the excess, when cool add phosphoric 
acid or ammonium or sodium phosphate, in excess of that required to 
precipitate all the alumina, then ammonia until a faint permanent 
cloudiness is formed, finally excess of ammonium acetate. Should 
the precipitate contain much iron (it always retains a little), it 
is washed, redissolved in hydrochloric acid, and again treated with 
sulphurous anhydride, &c. 2nd method: Add ammonia to the 
reduced iron solution until a slight cloudiness forms, then excess of 
ammonium acetate, boil, and if the precipitate contains much iron 
repeat the reduction and precipitation. In either case, when a 
satisfactory precipitate is obtained, it is dissolved in hydrochloric 
acid, boiled with a little nitric acid, nearly neutmlised with caustic 
soda, then boiled with large excess of the last reagent. The alumina 
is then precipitated as phosphate, the precipitate being washed with 
a hot 1 per cent, solution of ammonium niti*ate, containing about 
0*1 gram per litre of ammonium dihydrogen phosphate, and is 
weighed as AI 2 P 2 O 8 . Test results are very satisfactory. The presence 
of titanium does not interfere with the process. D. A. L. 

Silica in the Estimation of Manganese in Pig-iron^ and 
Estimation of Phosphorus in Pig-iron and Steel. By L. M. 

DEANfe) {Chem, Netos, 54, 174—176). — When samples of pig-iron 
containing more than 2 per cent, of silicon are analysed by the 
ordinary method, an appreciable amount of silica escapes separation, 
and is finally precipitated with the manganese. The ignited oxide of 
manganese should therefore be treated with hydrochloric acid, and 
the silica mixed with it determined in the usual way. For the 
estimation of phosphorus, the substance is dissolved in nitric acid, 
evapomted to dryness, redissolved in hydrochloric acid, and again 
evaporated to dryness. The residue is dissolved in hydrochloric acid, 
the silica separated, the solution evaporated nearly to dryness, a few 
drops of nitric acid added, and the heating continued until all nitrous 
fumes have escaped. The cold solution is mixed with cold water, and 
the phosphoric acid precipitated and weighed as ammonium phos- 
phoniolybdato. D. A. L. 

Direct Separation of Manganese from Iron. By L. Blum 
(Zeit anal, Ohem,, 25, 619—620). — From a solution containing 
nickel, cobalt, zinc, manganous and ferric chlorides, with tartaric acid 
and excess of ammonia, potassium forrocyanide throws down all the 
metals except the iron. A clear filtrate can be obtained after boil¬ 
ing, but the precipitate cannot be washed. A solution containing 
0’00004 gram of manganese and 0*01 gram of ferric chloride per c.c. 
gives a distinct precipitate. M. J. S. 

Detection of Stannic Sulphide in Presence of Antimonious 
Sulphide. By A. Griffith {Analyst^ 11, 1G4—165).—When a solu¬ 
tion containing antimonious sulphide is shaken with ether, and 
allowed to remain at rest, the sulphide rises to the surface with the 
ether; stannic sulphide does not behave in this manner, Therefore, 
when a solution containing both these sulphides is shaken with ether in 
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sufficient quantity, the antimonious sulphide rises to the surface and 
exposes the otherwise obscured stannic sulphide. The test does not 
work with stannous salts. D. A. L. 

Production and Measurement of Gold and other Minute 
Metallic Spheres to Determine their Weight. By G. A. Goz- 

DORF (Chem. News, 64, 231—232).—The minute quantity of pure 
gold obtained in the assay of very poor ores, &c., is dried on the 
aluminium plate and taken up by a rod-hot boric acid bead iu 
a platinum-wire loop; when heated before the blowplj]^ the gold 
is obtained as an almost perfect sf)hore. The boric acid is dissolved 
off, and the minute sphere of gold measured under the microscope. 
A sphere 0‘024 mm. diameter = 0*000002178 of a grain of gold has 
been examined. The modes of calculating are explained. Silver 
spheres may be obtained and measured in a similar manner; but 
for copper, lead, and other metals, the boric acid is replaced by 
sodium carbonate, as the former would dissolve a perceptible amount 
of these metals. D. A. L. 

Estimation of Carbon in the Organic Constituents of Water. 

By A. Herzfeld (2 ?er., 19, 2(>18—2621).—The method is a modifica¬ 
tion of that proposed by Degener. The substance is boiled with 
chromic acid in a flask provided with a reflux condenser, the uppei’ 
end of which is connected with a chloride of calcium tube. In the 
middle of the calcium chloride is a layer of powdered antimony, 
which absorbs any chlorine evolved from the substance. The car¬ 
bonic anhydride is estimated in an improved form of Hose’s apparatus. 

N. H. M. 

Estimation of Nitrates in Water by Means of Aluminium. 

By S. Harvey {Anahjsty 11, 181—186).—The author has adopted the 
following plan, after considerable experience with the method:— 
70 c.c. of the water is mixed iu a bottle with 30 c.c. of 10 per cent, 
aqueous soda, a strip of aluminium foil, about 0*75 gram, is put in, 
the bottle is closed with a stopper carrying an open tube filled with 
glass beads, and the whole placed under a bell-jar until the reaction 
(which is aided by warmth) is complete. The contents and wash¬ 
ings are made up to a definite volume, and, if possible, Nesslerised 
directly, otherwise they must bo distilled, <fcc. Iu cases where free 
ammonia has to be expelled from the original water, the 70 c.c. is 
only made slightly alkaline at first, the 30 c.c. of soda being added 
subsequently. After keeping some time, a reduction in the quantity 
of ammonia is observed in waters which have not been previously 
boiled, this is presumedly due to a re-oxidation. Accurate results are 
obtained. Cane-sugar, or salts of iron, calcium, or magnesium, do 
not affect the result. Certain sources of error are indicated. 

D. A. L. 

Estimation of Glycerol in Wines. By M. Barth {Oh&m, 

1886, 604—505).—lUO c.o. of wine is concentrated to about 10 c.c., 
1 gram of powdered quartz and about 3—4 c.c. of 40 per cent, milk 
of lime added, and the whole evaporated to dryness. The glycerol is 
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then exti*acted with alcohol and finally with ether, the alcohol and 
ether evaporated on the water-bath, and the glycerol weighed. 

L. T. T. 

Assay of Carbolic Soap. By A. H. Allen {Analyst.^ 11, 103— 
106).—In the method recommended, the hydrocarbons are removed 
by agitating the soap, dissolved in soda and water, with ether, and 
the fatty acids are precipitated by means of brine. An aliquot part 
of the resulting solution is acidified with sulphuric acid and titrated 
with bromine-water until the solution is permanently tinged of a faint' 
yellow colour; the bromine-water is standardised immediately before 
or after use by a solution of phenol or cresol. The remainder of the 
solution may be used for preparing a larger quantity of the bromine- 
derivative for qualitative purposes. D. A. L. 

Estimation of Invert Sugar. By A. TTerzfeld (dhem. Centr,, 
1886, 603).—In the method described by the author (Chem. Centr.^ 
86 , 604), tlie time taken in the preliminary heating of the liquid 
influences the result obtained. The tables given were constructed 
from experiments wherein this preliminary heating occupied four 
minutes. 

The author recommends the following precautions :—An asbestos 
plate with a circular opening of 6*5 cm. diameter is placed on the 
wire gauze, and the flask placed on that, the Bunsen burner being 
placed at such a height that the flame plays over the whole of the 
exposed part of the flask, and heats the liquid to boiling in from 
34 to 44 minutes. With these precautions, the results are very con¬ 
stant. L. T T. 

Titration with Pehling's Solution. By B. Beckmann (Zeit. 
anal, Chem., 25, 529—530).—Many persons find a difficulty in recog¬ 
nising the point at which the blue colour disappears. This seems to 
be due to an optical illusion which causes the colourless liquid to 
appear complementary in colour to the yellowish-red cuprous oxide. 
It may to some extent be obviated by adding a drop of zinc chloride, 
which promotes the separation of the cuprous oxide, but the safest 
way is to filter and test for coppei*, which is easily done by placing 
two thicknesses of filter-paper together, toucliing one si<Ie with the 
turbid fluid and testing the liquid which soaks through to the other. 
With diabetic urine, however, it is still necessary to rely on the dis¬ 
appearance of the blue colour. M. J. S. 

Detection of Salicylic Acid. By C. 0. Curtman (/. Pharm, 
[5], 14, 523—524).—To 4 c.c. of liquid (wine, beer, &c.) is added 
2 c.c. of methyl alcohol, or failing this, the same amount of ethyl 
alcohol, and then, with care, 2 c.c. of pure sulphuric acid. After 
mixing, the liquid is heated for about two minutes, allowed to cool for 
eight or ten minutes, then heated just to boiling, when, if salicylic 
acid is present, a distinct odour of oil of wintergreen is perceptible. 
If only traces of acid be present, it may be necessary to allow the 
liquid to stand, and to heat a third time especially if methyl alcohol 
has been replaced by ethyl alcohol. Although other ethereal salts are 
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formed in contact with beer and wine, besides methyl salicylate, the 
odour of the latter is the most characteristic and the most easily 
perceived. In examining condensed milk, fats, or other solids and 
semi-solids, the sample is digested in dilate alcohol at 20—30® for 
some hoars, with freqaent agitation. After filtration and concentra¬ 
tion, methyl alcohol and sulphuric acid are added as before described ; 
O’OOl part of salicylic acid in a food, &c., can be thus detected. 

J. T. 

Specific Gravity and some other Characters of Waxes and 
Allied Substances. By A. H. Allen (Analyst, 11, 223—228).— 
Methods are described for obtaining fragments of wax, <fcc., free fi'om 
air bubbles, f6r specific gravity determinations; also a method of taking 
gravities of'waxes, &c. (heated by a suitable arrangement to 98—99*^), 
by meaps of a Wcstphal balance and glass-rod plummet. The 
observed gravities indicate that waxes are denser than fats or glycerides 
in the solid state, but that the reverse is the case with the melted 
sab^tances. Sperm and bottle-nose oil are shown to be different in 
composition from spermaceti. Evidence is adduced in support of the 
glyceride as opposed to the wax-like character of Japan wax (see also 
next Abstract). The relation of high gravity to high melting point 
in paraffin is noted. D. A. L. 

Saponification of Fixed Oils. By A. H. Allen (Analyst, 11, 
145—147).—The author has collected, grouped, and tabulated results 
obtained by various investigators in the examination of a large variety 
of fatty substances by Koettstorfer’s saponification method. Oils con¬ 
sisting of olein mixed with comparatively small quantities of stearin 
or palmitin, whether of animal or vegetable origin, neutralise about 
the same quantity of potash—from 18'93 to 19*66 per cent. Oils from 
cruciferous plants require 17 02 to 17*9 per cent, of potash to neu¬ 
tralise them. Vegetable drying oils require 18*7 to 19*6 per cent. 
These numbers are not characteristic, but show that linoleic acid 
must have a higher atomic weight than is generally supposed. With 
mai*ine animal oils, also, the numbers obtained are not characteristic, 
varying from 18*61 in cod-liver oil to 21*88 in porpoise oil, which con¬ 
tains much valeric acid; marine waxes, however, require only from 
12*30 to 14*74, much less than the marine oils. The butter class 
contains—butter-fat requiring 22*15 to 23*24, cocoa-nut oil 24*62 to 
26*84, palm-nut oil 22*00 to 24 76 per cent, of potash. The various 
mixtures of palmifcin, stearin, and olein require from 19 to 20 percent, 
of potash for their neutralisation. Beeswax requires 9*2 to 9*7; 
Chinese wax 6*5; castor-oil 17*6 to 18*16; Japan wax 21*01 to 22*25. 

D. A. L. 

Adams’ Method for Milk Analysis. By A. H. Allen and 
W. Chattawat (Analyst, 11, 71—73); and W. Thomson (ibid,, 73— 
75; compare also Abstr., 1886, 683).—Allen rolls up a piece of string 
with the paper to keep the folds of paper from touching one another; 
hence ensuring exposure of a more extensive surface. He also ties a 
cap of filter-paper over the bottom of the coil. With this modified 
coil, suspended by a loop in the string, 5 c.c. of milk may be run direct 
from a pipette on to the coil without fear of loss, and then the objec* 
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fionable two weighings may be dispensed with. Thomson recommends 
distributing the 5 c.c. of milk on an extended strip of filter-paper, 
drying quickly, coiling and then extracting the fat in usual manner. 

D. A. L. 

Separation of Morphine and Strychnine from Patty Matters. 

By Focke (J. Fharm, [5], 13, 860—361).—According to the autlioi*, 
the following method gives good results. Exhaust the suspected 
matter with hot alcohol charged with tartaric acid. Filter after 
cooling, and evaporate on the water-bath. Take up the residue with 
10 times its weight of water and add an excess of barybi-water. 
After some hours, add a slight exce.ss of sulphuric acid, allow to 
remain for some time, filter and remove excess of acid by means of 
barium cliloride. Filter and evaporate again so as to completely 
expel the hydrochloric acid of the barium salt. The residue is taken 
up with absolute alcohol, and the solution is evaporated to dryness on 
the water-bath. The new residue, which is slightly acid, is dissolved 
in water and extracted with ether, which removes the fatty matter 
taken up by the water. The aqueous solution, after being made 
alkaline, is again treated with ether, the ethereal solution evaporated, 
and the residue treated with water acidified with hydrochloric acid, 
which only dissolves the alkaloids. J. T. 

Detection of Artificial Colouring in Red Wine (Claret). By 

Samuelson (Chem, Zeit., 10, 998).—When mixed with an aqueous 
solution of sodium nitrate, white wine remains clear, but the colour 
becomes darker. In genuine red wines, a precipitate forms and the 
supernatant liquid becomes yellow, sometimes only after some time; 
this is not the case with artificially coloured wines. In a mixture 
of red and white wines, the amount of precipitate formed is inversely 
proportional to the quantity of white wine present. White wines 
coloured red with bilberry, mallow, red poppy, or orseille colouring 
matter do not give any precipitate. Red wines mixed with coloured 
white wines yield, in addition to the precipitate, the following reactions: 
with bilberry or mallow colours, a violet liquid; with orseille^ a cherry- 
red liquid ; with red poppy^ a bright red liquid. The addition of cider 
to white wine can be detected by sodium nitrate, as cider is coloured 
dark-brown by this reagent and after some time gives a slight precipi¬ 
tate. 1). A. L, 

Estimation of Tannin. By H. Dieudonn£ {Chem, ZpU,, 10, 1067). 
—This simple and, when carefully conducted, accurate method for 
estimating tannin is based on reading very small differences of density 
with a very delicate hydrometer. The hydrometer indicates 1^ Baume, 
and is divided into hundredths; with this the solution, or extract 
of the substance to be examined, made with distilled water, is tested 
at 22®, both before and after treatment with powdered skin, the 
difference in the hydrometric readings is due to tannin. A table is 
given showing the quantity of tannin corresponding with solutions of 
densities varying from l*t5 to 105 of the centesimal Baume degrees 
at 22 ®. The standard solutions used in constructing the table con* 
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tained 01 to 10 grams of tannin dissolved in 500 c.c. of water. The 
ordinary solutions are prepared by boiling and pressing the material 
four tiuies; they are made up to a definite volume and to a gravity of 
1 ° B. or less, then a measured quantity is shaken with powdered skin, 
and the next day is filtered, pressed, Ac. It is important to use dry 
and assayed powdered skin as well as good instruments. 

D. A. L. 

Peptones in the Blood and Urine. By Georges (J. Pharm. f5], 
13, 353—354).—All the methods hitherto proposed for the detection 
of peptones in urine are more or less defective. The author gives the 
preference to the two following:— 

L This has been recently employed by Wassermann for the detec¬ 
tion of peptones in the blood. The blood is received in strong 
alcohol; the clot thrown on a filter is washed first with cold then with 
boiling water; the aqueous solution is concentrated to about double 
the volume of the blood taken, and then added to the alcoholic 
solution; sodium acetate and ferric chloride are now added to the 
liquid. After filtration and cooling, the last traces of albumin are 
removed by adding potassium ferrocyanide and acetic acid, filtered, 
the excess of ferrocyanide precipitated by copper acetate, filtered, 
excess of copper removed by hydrogen sulphide; filtered again, and 
heated on the water-bath to expel hydrogen sulphide and to concen¬ 
trate the liquid. This method gives good results, especially if care 
be taken to neutralise, or even to add a slight excess of alkali on 
adding the sodium acetate and ferric chloride. It also serves very 
well for the investigation of peptones in urine, commencing by 
boiling to precipitate albumin coagulable by heat, and terminating 
as above. 

II. The double iodide of potassium and mercury precipitates 
albumin and the peptones, and Tanrot has shown that the albumi- 
nous precipitate is insoluble in boiling acetic acid, whilst the peptone 
precipitate dissolves completely. Employing these reactions, Georges 
has established a much more rapid method as follows;—Precipitate 
by heat all the coagulable albumin; treat the urine with acetic acid 
and the double iodide, wash the precipitate on a filter with cold water 
charged with acetic acid to the same extent as the urine; wash again 
with the same acidified water boiling, keeping the washings apart. 
The clear liquid obtained gives a precipitate on cooling if the least 
trace of peptonic precipitate has boon dissolved. It is only necessary 
to neutralise in order to obtain a solution to which the double iodide 
test can be applied. J, T, 
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Actinometry. By B. Duclaux (Compt rend,, 103, 1010—1012). 
—Oxalic acid in aqueous solution is converted into carbonic anhy¬ 
dride and water by the action of light in presence of oxygen, and this 
decomposition is not due to any rise of temperature resulting from 
absorption of the sun’s radiation, but is brought about by the visible 
and ultra-violet rays. In order to secure sufficient contact with the 
oxygen of the air, the solution is placed in flat vessels and the same 
volume of liquid is always employed; also, in order to eliminate the 
somewhat considerable influence of the concentration of the solution, 
a dilute solution, containing 3 grams of oxalic acid per litre, is 
employed. The amount of change is determined by titrating with 
lime-water. If the solution of oxalic acid has been kept for about 
two months in the dark, it is found to be much more sensitive to the 
action of light than a freshly prepared solution—a fact which indi¬ 
cates that the two liquids have not the same molecular constitution. 
The change is analogous to the ripening of collodion. The same 
degree of sensitiveness can be imparted to a freshly prepared solution 
by exposing it to sunlight for a few hours, and if a concentrated solu¬ 
tion is treated in this way and is then diluted to the strength given, 
the increased sensitiveness is transmitted to the dilute solutions—a 
fact which indicates that the alteration takes place in the molecules 
of the acid and not in those of the water. 

The total quantity of acid decomposed when the same quantity of 
liquid is exposed during the whole day is much greater than the sum 
of the quantities decomposed when a fresh portion of solution is 
exposed during each hour, the difierence varying fi'ora day to day. 
There is therefore a period of quiescence similar to that which is 
observed in many photographic and chemical reactions, and which 
Bunsen and Roscoe have termed photochemical induction in the case 
of hydrogen and chlorine. C. H. B. 

Fluoresceiices of Manganese and Bismuth. By L. de Bots- 
BAUDRAN (Oompt, rend,, 103, 1064—1068).—A mixture of 100 parts 
of yttrium sulphate with 2 parts of manganese sulphate shows a 
yellowish-green fluorescence, the spectrum of which consists of a 
broad band which begins at about 6500, attains its maximum bril¬ 
liancy at 5640, and fades away gradually at 4890—4840. With 4 per 
cent, of manganese sulphate, the fluorescence is more intense, but its 
character is not altered. The fluorescence diffei'S from that of calcium, 
and is not due to the presence of traces of this element. A mixture 
of 100 parts of yttrium sulphate with 2 parts of bismuth sulphate 
gives a red fluorescence, with a spectrum consisting of a band which 
begins at 6840, attains its maximum brilliancy at 6420—6400, and 
fades away at 6790—5770. This fluorescence is not due to the pre¬ 
sence of magnesium. 

YOL. Lll. 


0 



190 ^ 


abstracts of chemical fapees. 


Calcium sulphate mixed with small quantities of both bismuth and 
manganese sulphates gives a fluorescence which is yellow at the 
centre, and pale-green further from the e’lectrodes. In the spectrum, 
the orange-red band of the calcium-bismuth fluorescence is very 
distinct. If the tube is heated, the fluorescence becomes rose-yellow, 
the red band is scarcely affected, and the brilliancy of the green is 
diminished* At a higher temperature, the fluorescence diminishes 
and again becomes green with a bluer shade than originally, and the 
red band is almost extinguished. In all cases, the fluorescence is much 
less brilliant than with calcium and manganese sulphates free from 
bismuth. 

A mixture of magnesium sulphate with both manganese and 
bismuth gives a fluorescence due to the superposition of the mag^ 
nesium-manganese and the magnesium-bismuth fluorescences. 

Cadmium sulphate with small quantities of both manganese and 
bismuth gives the cadmium-manganese fluorescence, which is some¬ 
what less brilliant than in the absence of bismuth. Strontium sul¬ 
phate, on the other hand, under similar conditions, gives the strontium- 
bismuth fluorescence, the intensity of which is somewhat diminished 
by the presence of manganese. 

A mixture of calcium oxide with small quantities of manganese 
and bismuth oxides gives Die calcium-manganese fluorescence with 
somewhat diminished intensity. 

A mixture of vane and calcium sulphates, in varying proportions, 
with small quantities of manganese, gives a fluorescence in which 
the calcium manganese fluorescence is much more prominent than 
that due to zinc-manganese. With only 5 per cent, of calcium 
sulphate, the eflect of its presence is readily observed, and it is quite 
distinct with even 2 per cent, if the tube is heated. C. H. B. 

Effeot of Manganese on the Phosphorescence of Calcium 
Carbonate. By E, Bkcqukrel (Gompt. rend., 103, 1098—1101).— 
The most highly phosphorescent crystals of Iceland spar, which show 
an orange phosphorescence, contain a somewhat high proportion 
of manganese, probably in the form of carbonate, with mere traces of 
iron. The less strongly phosphorescent varieties contain very little 
manganese. 

Calcium carbonate, precipitated from a solution of calcium chloride 
containing 4 per cent, of manganese chloride, gives almost identical 
results. Calcium carbonate, formed on the surface of such a solution 
when exposed in an atmosphere charged with the vapour of am¬ 
monium carbonate, does not show the same phenomenon. 

These results explain the author’s earlier observation, that calcium 
carbonate precipitated from calcium chloride prepared from Iceland 
spar, always gives an orange phosphorescence, whilst that prepared 
from aragonite shows a green phosphorescence. Further experiments 
are necessary to determine whether manganese is the sole cause of the 
phenomenon. 

The phosphorescence of Iceland spar is affected by lithium, bis¬ 
muth, and antimony, and by various metallic sulphides. 

C. H. B. 
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Red Fluorescence of Alumina. By L. de Boisbaudran {CompL 
rend.y 103, 1107).—Pure calcined alumina shows no red fluorescence 
when subjected to the action of the silent discharge in a vacuum, but 
the red fluorescence described by Becquorel (*‘La Lumiere”) is 
shown brilliantly if the alumina contains a small quantity of chromic 
oxide, and is visible even with so small a proportion as 0*001 per cent. 

Alumina with 1 per cent, of manganese oxide shows a green 
fluorescence; with 1 per cent, of bismuth oxide, a lilac fluorescence in 
the cold, which becomes blue on heating. Magnesia with 1 per cent, 
of chromic oxide shows a red fluorescence, whilst the fluorescence of 
lime containing chromic oxide differs very slightly from that of pure 
lime. C. H. B. 


Phosphorescence of Alumina. By E. Becquekel (Gompf. rend,, 
103, 1224—l'.i27).— The alumina prepared by Boisbaudran (pre¬ 
ceding Abstract) does actually show a feeble red phosphorescence, but 
after being heated to a very high temperature in a platinum crucible 
for 15 minutes, it shows the red phosphorescence brilliantly. It 
would seem, therefore, that Boisbaudran had not sutticicntly dehy¬ 
drated his product. 

The author has repeated his earlier experiments, and confirms his 
former conclusion that pure alumina shows some phosphorescence, 
which is often greenish in colour, but if strongly heated it shows a 
brilliant red phosphorescence, the intensity of which is increased by 
the presence of small quantities of chromium and certain other sub¬ 
stances. He points out that the exact (duiracier of a phosphoi*eRcenc*e 
or fluorescence will depend on tlie agent by which the substance is 
excited and the conditions under which excitation takes place. 

C. H. B. 


Molecular Refraction of Liquid Organic Compounds of 
High Dispersive Power. By J. W. Bhuhl {ArmaU^i, 235, 1— 
106; see also Her., 19, 2746).—Jn previous papers (Abstr., 1880, 
293, 295, 685, 781; 1881, 15; 1882,263, 445, 827, 829), the author 
has shown that the mode of union of atoms in a compound, inde¬ 
pendently of their mere number, has a special influence in raising 
the molecular refi*active power. The present paper embodies a 
number of new and confirmatory observations, together with discus¬ 
sions of the validity of the several expressions for molecular refrac¬ 
tive power, and of the possible connection between dispersion and 
refractive index or chemical constitution. Numerous references to 
the work of other physicists are given. The methods of investiga¬ 
tion have been previously described. 

The first part of the paper contains an account of the prepai'ation 
and purification of 21 uiisaturated compounds specially examined, 
together with determinations of their densities, refractive indices for 
the lines D, (3, and % their molecular refractive powers according 

•p 

to Dale and Gladstone’s formula {pa — !)• ^> B'^bI more recent 

d 


or “new 


” formula constants for these and 
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for 21 other trnsatnrated compotinds previously examined are arransfed 
in four tables, from which subsidiary tables are constructed to illus¬ 
trate special points. 

Gladstone find Bale’s constant was found to be correct within 
moderate limits of temperature, and since it was applied chiefly to 
the saturated and feebly dispersive compounds of the fatty series, 
comparable results were obtained. More recently, H. A. Lorenz 
{Ann. Phys. Chem. [2], 9, 641) and L. Lorenz (ibid., 11, 70) have 
proved by independent theoretical methods that the relation between 
the velocity of propagation of light and the density of the medium is 

contained in the formula = constant, when n = refractive 

index, d s= density. This constfoit was proved by these authors, and 
by Nasini and Bemheimer, to vary much less with the temperature 
than the old one. Landolt, also (Abstr., 1882, 909), by its aid has 
recalculated the molecular refractive powers of many compounds 
examined by various authors, and found not only that all the earlier 
established relations are equally well expressed, but that a closer 
agreement between theory and observation is attained by its use. 
There still remain, however, serious discrepancies between theory 
and experiment, especially in the case of substances of high dispersive 
power. 

The question then presented itself: Is there any relation between 
dispersion and mean refractive index on the one hand, or chemical 
constitution on the other ? 

Dispersion may be measured either as f»y — jua, or by the constant 
B in Cauchy’s equation— 


(using only constants A and B), in which /i = refractive index for 
wave-length \, A = refractive index for infinite wave-length. In 
the saturated compounds of the fatty series, B is small (0*3 to 0*5) ; 
but in the unsaturated compounds tabulated in this paper B is very 
great, in the case of cinnamaldehyde reaching the enormous value 2*5. 
Calculating the constants A and B from observations of jua and /*y, the 
author has applied Cauchy's equation to calculating fij) for the last- 
named substances, and he shows by a tabular statement that theory 
and experiment agree well for compounds of low dispersion, but that 
very serious discrepancies arise when the dispersive power is high. 
Cauchy’s equation is therefore untrustworthy in these cases. No 
definite relation can be traced between dispersion and mean refrac¬ 
tive index. (See also following Abstract.) Neither does any con¬ 
nection exist between dispersion and chemical constitution. This 


is shown by 


selected examples, in which 


JB 


(dispersion at 20® for 


unit density) is seen to have very different values for compounds of 
analogous constitution, nearly equal density and equal refractive 
index; whilst, on the other hand, the dispersion may be the same 
for substances of very different chemical structure. 

Enquiry is next made into the validity of the old and new formute. 
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Tables are given of the values of (ua — !)-■ and —r, . ^ for the 

6u fi>a ^ (I 

42 substances, both experimental and calculated by the aid of the 
following table of atomic refractive powers:— 




ra. 

rA. 

r'tt. 

r A. 

Singly-linked carbon . 

C' 

5-00 

4-86 

2*48 

2*43 

Hydrogen . 

H 

1-30 

1-29 

1-04 

1-02 

Singly-linked oxygen ... 

O' 

2-80 

2-71 

1-58 

1-56 

Aldehydic oxygen. 

O" 

3*40 

3-29 

2-34 

2-29 

Chlorine. 

Cl 

9-87 

9-G3 

6 -02 

6-89 

Bromine. 

Br 

15-39 

14-81 

8 -95 

I 8-70 

Iodine.. .*. 

I 

24-69 

23 35 

13-99 

13 *36 

Singly-linked nitrogen. 

N' 

5-75 

5-35 

3 02 

2-87 

Equivalent of ethylene grouping.... 

= 

2-30 

2-00 

1-78 

1-59 

Equivalent of acetylene grouping... 


1-90 

1-80 

1-97 

1-86 


In this table ra and are the equivalents for the refractive index 
of a (red hydrogen line), and A, index for infinite wave-length, using 
tlie old (Gladstone’s) formula: ra and r\ the similar equivalents for 
the new (Lorenz). This table has been calculated in part by the 
author, in part by Landolt. 

Prom this table, it is seen that when the molecular refractive power 
is calculated by the old formula, the differences between theory and 
experiment in most cases exceed the possible limits of experimental 
eiTor, and are especially great for substances of high dispersive power. 
Since all the differences are positive, it is evident that dispersion here 
tends to raise the molecular refmctive power. When the latter is 
calculated by the new formula, the difierences, although still positive, 
are both relatively and absolutely smaller. The disagreement is, 
however, well marked in the ca^e of highly dispersive compounds. 

To show the disturbing influence of dispersion more clearly, the 
author in a new table arranges the various substances in the order of 
ascending values of B (dispersion-coeflBcient), placing opposite each 
the differences between the observed and calculated refractions 
according to the old and new formulm. When B is small, the 
discrepancies are relatively about the same for both; but as B 
increases, thei’e is a rapidly growing inequality between them, the 
advantage being always with the new formula. The two formulae 
are therefore of nearly equal value (as Landolt supposed thorn always 
to be) only for feebly dispersive substances. Y^et even here the 
new gives the more concordant results, as the author shows by a 
new table, including only unsaturated but feebly dispersive com¬ 
pounds. 

In the author’s opinion, the defects of the new formula are mainly, 
but not altogether, traceable to dispersion. The general connection 
between thorn has been proved above; but it is pointed out that no 
arithmetical relation exists between the discrepancies and the disper- 
sion*coefficieut. 
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Although as a rule the dispersion is high in compounds con¬ 
taining many CziC groups, sonae unsaturated compounds of low 
dispersive power exist. Certain striking examples are mentioned, for 
which the new formula nevertheless gives good results. These show 
also that there is no connection between dispersive power and 
chemical constitution. 

Some little space is devoted to refuting Gladstone's theory (Abstr,, 
1882, 138), adopted by Nasini, namely, that the atomic refraction of 
carbon-atoms, which are united only to other unsaturated atoms, 
is higher than that of unsaturated atoms, which are not so united. 
Examples are given of compounds containing atoms of this kind, for 
which theory and experiment give concordant results. Moreover, 
there is no connection between dispersion and such atoms, as proved 
by the high dispersive power of many substances (aldehyde, fui*- 
furaldehyde, &c.) from which they are absent. 

The highly important relationship of molecular refractive power 
to unsaturated carbon groups is next discussed. This has been 
denied by Nasini and others. (S6)e also Thomsen, following 
Abstract.) The author reliearstvs the older arguments on which his 
views rest, and quotes three series of substances containing 1,2, and 3 
ethylene (C“C) groupings respectively. For these the mean 
excesses of observed molecular refractive power over tliat calculated 
for the empirical formulsB alone, are 1*79, 3*47, and 5*38 respectively. 
A fourth table shows the empirical refractive powers for a series of 
seven substances, each ofuitaining 4 CCiC groupings. In this, the 
discrepancies range from 4 x 1*73 for the feebly dispersive allyl 
phenoxide, to 4 x 2*03 for th(5 highly dispersive cinnamic alcohol. 

It is remarkable that when hydrogen is removed from a hydro- 
carbon, so as to form a rintj of singly-linked carbon-atoms, tluiro is 
no undue increase in refractive power. For example, in citrew\ •pinejie^ 
and tetrabydroterpene, which according to Wallach contain 2, 1, 
and 0 C~C groupings, whilst all three contain rings, the excess of 
observed over empirical molecular refractive power amounts to 
2 X 1-78, 1 X 1*78 and 0. 

In a note, it is pointed out that these considerations speak strongly 
in favour of Kekule’s benzene formula, as opposed to the prismatic 
formul© of Ladenburg and others. Thomsen's thcrmochemical 
researches (Abstr., 1880, 785; 1882, 721) lead to exactly opposite 
conclusions. 

The final conclusion of tliis chapter is: that ethylene groups are 
effective in raising the moiecular refractive power; and that whore 
the increase is greater that can be thus accounted for, it is attributable 
to dispersion. 

A question of practical importance is : how far may the molecular 
refractive power according to the new formula be safely applied 
to determining chemical strucMvre? This is attacked by making 
a comparison between the observed and calculated (taking structure 
into account) powers for various substances, and the number of C~C 
groupings in their molecules. The value of this grouping according 
to Landolt =1*78; or . rather the mean value, since it is not the 
same for all series. Many of the slighter discrepancies in the table 
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may be explained by this variability, the presence of impurities, or 
uncertainty as to chemical constitution. Bat of the 42 cases quoted, 
in only eight does the discrepancy amount to more than the val ue of 
an ethylene group; and all these are of substances of high dispersive 
power. Of the remainder, in only three does the discrepancy equal 
one*half of 1'78. In some cases even of highly dispersive bodies the 
difference is less than this. It is not possible to assign an exact limit 
beyond which dispersion becomes of importance; but, generally, con¬ 
clusions as to chemical structure are insecure when the dispersion 
equals that of cinnamic alcohol — /la = 0'0248 ; /ly — ytia = 0'(>412 ; 
B = 1*38). In such a case efforts should be made to prepare less 
dispersive derivatives of the substance in question, which is veiy 
frequently possible. 

In another chapter, the value of the acetylene, C~C, grouping is 
discussed. A strong point in favour of the new formula is that here 
its value is greater than that of the ethylene grouping, whereas for 
the old formula it is less. But old and new values are to some extent 
variable with the dispersion. A fresh study of five compounds (three 
propargyl-derivatives, heptidene, and acetenylbenzene) leads to the 
slightly increased mean value (see table above) 2*18. This and the 
value of the ethylene grouping agree remarkably well with those calcu¬ 
lated by tlie author from Mnscart's determinations of /id for gaseous 
ethylene and acetylene (Compt, rmd,^ 86, 1182). 

In Section III, the question is discussed to what extent are the 
discrepancies between tlicorj^ and experiment removed by substituting 
for fia in the new formula, the refra(.*tive index A for infinite wave¬ 
length calculated from Cauchy’s formula, using firstly two, and 
secondly three, constants. An elaborate study of the results so 
obtained leads to the following general conclusions. 

When A is calculated from Cauchy’s equation wdth two constants 
(A and B), the molecular refi*active powers, although in better agree¬ 
ment with expenment, seldom differ much from, and always in the 
same sense as, tliose calculated from fia* For feebly dispersive sub¬ 
stances, in fact, little is gained by the substitution ; but for compounds 
of high dispersive power the advantage is usually, but not always, very 
decided. 

The values of A deduced from Cauchy’s equation with two and with 
three terms are about the same w^hen the disperson is low. But for 
highly dispersive substixnces the values of A from the three-termed 
formula are always the greater; hence the moh^cular refractive 
powers calculated from them diverge still more from the observed 
powers. Here, in fact, the uses of A and of /la lead to about the same 
results. 

The author’s conclusion is that Cauchy’s formula is purely 
empirical, and without any physical significance. (See also next 
Abstract.) Cu. B. 

Experimental Examination of the Older and More Recent 
Dispersion^-formulae. By J. W. Bruhl (Ber,, 19, 2821).—The 
author has shown (preceding Abstract) that in calculating refractive 
power, the difficulty introduced by dispersion cannot be removed by 
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substituting for n (the refractive index for any particular wave¬ 
length) its value for a wave-len^h supposed infinite, deduced from 
Cauchy’s well-known equation. In view of the great importance of 
the subject in its chemical aspect, the author here presents a critical 
inquiry into the trustworthiness of the various formulas connecting 
refractive index with wave-length, which have been proposed from 
time to time. 


Cauchy’s original formula, w = A + 



as well as 


later modifications of it, lead to the conclusion that the refractive 
index n diminishes constantly as the wave-length increases, reaching 
a definite minimum value when X becomes infinite, a conclusion which 
is manifestly untrue in the case of substances showing abnormal dis¬ 
persion. Of the more modern theories discussed, which embrace the 
phenomena of abnormal dispersion, only one, that of Lommel, implies 
a limiting value of n greater than unity. Others either do not give 
such a limiting value (Ketteler’s), or give it only under special con¬ 
ditions (Helmholtz’s). 

In 1879, Monton proved the untrnstworthiness of Cauchy’s formula 
in calculating the dispersion of the ultra-red rays of the spectrum of 
a specimen of heavy flint glass, when the constants A, B, C, were de¬ 
duced from the observed values of n for the seven principal Fraun¬ 
hofer lines. The differences of the observed from the calculated values 
of n ranged from 0*0023 for X = 8*8 to 0*0137 for X = 21*4, amounts 
which greatly exceed possible experimental errors. Very similar 
differences existed between the observed values of n for the ultra-red 
rays of the ordinary and extraordinary spectra of quartz, and the 

*1 2 4 

values calculated by Briot’s equation — = »-!- -I-. 


which gives a limiting value of n = A/ ~ for X = oo. The con- 

stants here were calculated from some measurements by Mascart for 
the lines C, G, O. The results of these experiments are arranged by 
the author in tabular form, and prove that Cauchy’s formula fails 
when used for calculating by extrapolation the refractive index for 
ultra-red rays, and d fortiori for rays of infinite wave-length. The 
same is true of Christoffel’s modification of Cauchy’s equation. All, 
however, are available for interpolation. 

It might be supposed that the failure of Cauchy’s formula in these 
cases was due to the narrow range of observations from which the 
constants were determined. The author has therefore made a com¬ 
parison, based on a series of measurements by Langley, between the 
observed and calculated values of n from the beginning of the ultra¬ 
violet to far beyond the red in the spectrum of flint-glass. The 
constants (A = 1*5604, B = 1*334171, C = -6*982411) were de- 
duced from the values of n for X = 3*97 (Hi), X = 7*6, and X — 18*1 
(ultra-red). 

The tabulated results are remarkable; in fact Caneby’s formula is 
here as valueless for interpolation as it was before for extrapolation. 
The interpolated values in no case agree with the observed values, in 
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one case differing by so much as 0*0046, whilst the observed values of 
n for X = 23*50 (1*5478) and for X = 28*0 (1*5435) are considerably 
smaller than the calculated minimum^ A = 1*5504 for X = cx>. The 
constant C, too, being negative, it can be sho wn tha t n should reach a 

/ 20 

mmimum value (= 1*6141) when X = /y/ — — = 3*23; whilst 

the observed index for X = 3*44 was 1*6266, that is, greater than this 
theoretical maximum. 

The author next directs attention to Helmholtz’s formula— 

71* -1 = Q - PX* 

X* — Xw 

in which P, Q, and X”* depend on the nature of the medium. When 
P > Q, the refractive index must diminish as X increases, until 
becomes negative, that is, until total reflection occurs. When P = Q, 
n reaches a minimum value for X co; but when P < Q, this limiting 
value corresponds with a finite wave-length. A value of 7i independent 
of dispersion can only exist, then, when P = Q, in which case Helm¬ 
holtz’s foi’mula reduces to Lommel’s. 

Ketteler’s still more recent formula— 


__A_ 

X* - B ^ X* - D ^ 


gives n = 1, when X = co, that is, the limiting value of n would be 
unity for all substances, and consequently thei*e could be no index of 
refraction independent of dispersion. 

The author’s investigations have now shown that for calculations by 
interpolation Helmholtz’s and Ketteler’s equations give equally good 
results in the case of media of low dispersive power. No choice 
between thorn is possible. But when applied to highly dispersive 
media, Helmholtz's formula is inferior not only to Ketteler’s (which 
contains an additional constant), but also to Cauchy’s. Taking 
a series of measurements of ti for oil of cassia (Baden-Powell), the 
constants for each formula were determined from observations extend¬ 
ing to the extreme limits of the visible spectrum. Calculating the 
values of 7b for intermediate wave-lengths, the best results were 
usually obtained by Ketteler’s formula. But with constants deter¬ 
mined from lines between C and G, Cauchy’s formula proved most 
trustworthy, especially for extrapolation. These conclusions are 
clearly set forth in a tabular statement. 

An important result of this investigation is that Q in Helmholtz’s 
equation is always found > P, which at once disposes of Lommel’s 
theory. The refractive index should therefore be a minimum for 
some wave-length not infinite. According to the way in which the 
constants were determined, this minimum was either 1*69 for X 
= 8*555, or 1*6002 for X = 7*397; whereas for the line A, n was 
observed = 1*6963, or less than the theoretical minimum. 

In the foregoing comparisons, the constants were always determined 
for lilies within the limits of the visible spectrum. T'^ith constants 
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determined over a much wider range, WUllner has found Helmholta's 
formula, and Kotteler his own formula, to give excellent results in the 
case of feebly dispersive substances, although, as the author points out, 
the two are fundamentally different, and cannot both be correct. 
From the author’s calculations, it appears that both are equally in¬ 
sufficient when applied to highly dispersive media. In proof, a table is 
given of the differences between the observed values of n for the ordi¬ 
nary and extraordinary spectra of calcspar, and the values calculated 
by Helmholtz’s and Ketteler’s equations respectively. The observed 
values are by Mascart for lines from A to R, and by Sarasin for the 
ultra-violet (cadmium) spectrum. The constants were determined for 
lines over tlie whole spectrum. 

The results show that for the extraordinary spectrum, in which the 
dispersion is low, Helmholtz’s formula is satisfactory, Ketteler’s some¬ 
what better. But when applied to the ordinary spectrum, in which 
the dispersion is 2^ times greater, the discrepancies are very serious, 
extending in the case of Helmholtz’s formula to the third place of 
decimals. Ketteler’s equation proved somewhat better. 

From his investigations, the author draws the following important 
conclusions :—That all the formulce connecting wave-length and re- 
frangibility hitherto proposed are of purely empirical character, and 
applicable only to media of low dispersive power; that at present it is 
not certain that the refractive index reaches a limiting value, unity or 
otherwise, either for \ = co or for any other wave-length; and, 
finally, that m investigations bearing on chemical constitution and 
refractive puwer, dispersion must either be taken into account, or be 
eliminated in some empirical way. Ch. B. 

Supposed Influence of Multiple Bonds of Union on the 
Molecular Refraction of the Hydrocarbons. By Julius Thomsen 
(JSen, 19, 2837).—In 1HG2—G4, Landoit {Ann. Phys. Ghcm.^ 117, 122, 
and 123) proved beyond doubt that a connection exists between mole¬ 
cular refractive power and chemical composition, by showing that in 
any homologous series the refractive power increases from member to 
member by a constant amount, and is independent of isomeiism and 
metamerism. 

Since then Briihl (Abstr., 1880, 295, 781; 1882, 445, and preceding 
Abstract) has endeavoured, with apparent success, to establish a rela¬ 
tion between molecular constitutim and refractive power, by showing 
that the refractive power of a compound, although independent of the 
number of single bonds of union between carbon-atoms in its mole¬ 
cule, is decidedly influenced by double and ti'eble bonds. The fol¬ 
lowing considerations, however, make such an influence at least 
doubtful:— 

Brubl’s results are summed up in the formula— 

n . c + 2m. h + aVi + pY^ •+- (yVs = R . . , . [1] 

in which R is the molecular refraction of a liydrooarbon CnH 2 my c and 
h the refractions of a carbon and hydrogen atom respectively, a, 
and 7 the numbers of single, double, and treble bonds of union, and 
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Vi. V 2 , and V 3 the increments of refractive power due to them re¬ 
spectively. 

Briihl now puts Vi = 0; but this assumption may be avoided, and 
Vi eliminated as an independent constant by combining equation [ 1 ] 
with the necessarily true relation 2n — m — a — 2 y 3 — 87 = 0 . 
Multiplying the latter by Vi, and adding, we get— 

n(c -h 2V^) -f m(2/i ~ V,) + /iCV* - 2V0 -h 7 (V 3 -- 3V0 = R, [3] 

and finally substituting aj, y, jp, and for the constant quantities 
within brackets, we get— 

w . .r + m . 2 / + ^. + 7 . = R,.[4] 

which is of the same form as [ 1 ], and identical with it when Vi = 0 , 
but in wdiieh R is not necessarUj/ independent of the number of single 
bonds of union between carbon-atoms. In either case, x -j- y = c -|- 2 A 
+ Vi represents the increase in refractive powder for each addition of 
CH 2 . Experimentally, x -b y has been found to vary from 4 85 in the 
benzene series to 4*525 in the naphthalene-group. No values of x and 
y can therefore exist w'hieh will in all cases satisfy equation [4], and 
this must also be true of the constants and q. The following 
example illustrates this :— 

Taking tli(» experimental value of the refraction of two molecules 
of benzene, 51 *85 = 12^ + 12/t + OVi + GV^, and of one molecule of 
naphthalene, 43*08 = 10c -f Sk -f- GVi -j- 5 V 2 and subtracting, we 
have 2o -b 4/i -b V 2 = 7*93. From this and the relation c -b 2h -b 
Vi = 4*85 or 4*525 we find V 2 — 2Vi = constant p in equation [4] 
= 1-77 or - 1*12. 

Now Bnihl (preceding Abstract) has found the following values for 
the constants of equation [4J :— 

= 2*48, 2 /= 2*08, p = 1*78, 2 = 1*97 .... [5] 

The above calculation shows the neyative influence of p to be as 
great as Briilil assumes it to bo positive. 

Again the difference between the molecular refractions of naphtha¬ 
lene and benzene, calculated with BruhTs constants = 4*2*02 — 20*46 
= 5*56, whereas the actual difference = 8*U0. Briihl attributes the 
discrepancy to the greater dispersive power of naphthalene. The 
author rather attributes it to the incorrectness of Brulil’s hypothesis, 
which ho proceeds to show is unneces.^ary. 

Assuming either that double and treble bonds of union have no in¬ 
fluence on molecular refraction, or that V 2 = 2 Vi, V 3 = 3Vi, equa¬ 
tion [3] reduces to R = nx -b wy. The author has now determined 
the constants x and y from the observed molecular refractions of a 
series of five hydrocarbons of the general formula CnHn/n, containing 
1, 2, 3, and 4 doable bonds of union, and thus arrives at the equation 
B = n . 4*014 -b 'ni . 0*840. A table is then given showing the 
molecular refractions of these five hydrocarbons and of three others, 
containing from 0 to 5 double bonds, calculated by the author’s 
formula and by equation [4] with Binihrs constants; and the agree¬ 
ment with, experiment is seen to be much better in the former case 
(mean error = 0*37) than in the latter (mean error = 0*8). 
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The author therefore concludes that the mode of union of carbon** 
atoms has no influence on molecular refraction. 

In the author’s formula, the values of x and y can only be re¬ 
garded as approxima.te. However, the range of variation is not 
great. A table is given of the values of x calculated for 22 hydro¬ 
carbons, roughly classified according to the number of double bonds 
in their molecules. Throughout y is taken = 0*84. In no case does 
the value of x differ much from the mean value given above. For 
one gi'oup only, of which hexahydronaphthalene may be considered 
typical, it falls as low as 3*75; but even here a? + y = 4*69 is 
within the observed limits of variation. Ch. B. 

Thomsen’s Supposed Explanation of Molecular-refraotion 
Relations. By J. W. Bruhl (iier., 19, 3103—3108).—A partial 
reply to Thomsen 19, 2837, see previous Abstract). The 

author points out that the constant y in Thomsen’s formula for mole¬ 
cular refraction, R = + twy, has been calculated from observa¬ 

tions on a series of hydrocarbons of the formula C 8 H 2 W, in which the 
increments of refractive power for each addition of H 3 are very 
variable, sometimes positive, sometimes negative, a variability which 
can only be attributed to chemical constitution. Like other empirical 
formulee, Thomsen’s is no doubt applicable to the observations from 
which it was deduced, and possibly to others besides. But in many 
cases (quoted by the author) it is seriously at fault, whilst the 
author’s formula applies to all hydrocarbons except those having a 
high dispersive power, to w^hich the author attributes a special in¬ 
fluence. 

Referring to his previous work (see preceding Abstracts) for a full 
discussion of the question, he hero contents himself 'with quoting 
examples of isomeric compounds whose molecular refractive powers 
differ more or less. In all the compounds selected, the dispersive 
power is low. Inspection of the table shows that when isomerides are 
equally saturated, that is, contain the same number of doubly or trebly 
bound atoms (isovaleric acid, propylic acetate, methylio butyrate), 
their molecular refractive powers differ very slightly; but when the 
saturation is unequal (allyl ethyl ether and valeral, cymene and 
hexahydronaphthalene) the differences are considerable, and beyond 
the possible limits of experimental error. The influence of saturation 
on refractive power cannot therefore be ignored. Ch, B, 

Absolute Blectrodynamometer. By H. Pellat (Oompt. rend., 
103 , 1189—1190).—A description of a new electrodynamometric 
balance. 

New Apparatus for Electrochemical Investigations. By N. 

V. Klobukoff (J, pr. Ohem, [2], 34 , 639—547),—A description, with 
plates, of a “ universal commutator ” which fulfils the following con¬ 
ditions :— 

That with a given large number of circuits in which the measure¬ 
ment of the strength of the currents has to be determined with one 
and the same measuring instrument, the making and breaiking contact 
with the latter can be easily and quickly effected. 
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That tlie alteration of tlie atrength of a given cnrrent caused by 
throwing the resistance of the measuring instrument out of circuit 
can be overcome in such a way that at the moment of breaking con¬ 
tact with the measuring instrument, a resistance can be automati¬ 
cally introduced equal to that of the instrument. G. H. M. 

Specific Heats and Changes of State at High Temperatures. 

By PiONCHON {Comjpt, rend., 103, 1122—1125). 


I , O QO 

OD IS 

o§ :38 
88d 88 

88^ 23d 

doS § 1 

+ + + 

Sia Hii • — ^ Oi 

OO 00 op 00 

IN. t>. ^ -P iO rH 
lO lO I'- I>- In. o 

O O O O CO o 

o o o 6 o 



o? ^ 

CO 

CO 00 '.o 
CO o c; 03 
1.0 O iO -H 
CM ^ o CO t>. 
O O ^ 00 
0 0 ^ 0 ^ 
o o o o 
o o p o 
o o o o 


4- + 4- 4-^ 

CM OI CO CO I tN. 

r-< fH o o ^ . 00 00 

OOCX)OOOOOOOOQO 
rH r-t IN. 1-H •—I C3 03 
rHrHiiOpOKMrHrH 

oooooooo 


CO 

CM 


<£> 

SI 

o 

o 

o 

o 

o 

o 

6 

4- 

CM ^ <^1 

(m4co 
o o ^ 

8 0 O' 

S S 
o o o 

o 6 6 

+ + [ 

CO 

CO o o 
CO CO 
00 00 CO 
O O 00 


00 

C3 

03 

03 

C3 

CO 

rH 

O 

O 


CO 

O ro 

4" 4- 

J ^ H.J 

2 O lO 

oil 

6 o o 

, OO 

' o o 

^+4 

CO Ci 03 
X 03 03 

fH o o 


rH 

22 QO 

03 00 
rH 

CM CD 
O O 

IS 

88 
o 6 

4 4 

^ GO 

o CO 3 
O CO ^ 

XW I 

CM i0> I 

O O ^ 

Q O X 
o o p o 
o o o o 

0688 

+ +6d 

^ ^ + 

cc 00 .« 

»0 »D HH 
O O <M “M 


oooooo oooo 


tl II II II II II II II II II II II II II II II II II II II II II II II 


^ r- ^ 


IN. 

o 

03 


h> 

o 


IN. 

s 


(M 

CO 

CM 


O 

CO 


o 

O 

o 

8 

o 

O 

o 

0 

O 

o 

O 

CM 

O 

CM 

CO 


iNi 

1 

rH 

1 

1—t 

1 

CM 

1 

T 

o 

1 

o 

1 

O 

1 

o 

1 

O 

o 

CM 

ID 


CO 


IN. 

O 


CM 


o 

o 


o 

03 

ao 


o 

lO 


o 

Oi 

CO 


u 


d 

H 


a 

2 


o 


o 

O 


Silver affords a further illustration of the identity between the 
specific heats before and after fusion. Great care was taken to prevent 
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the absorption of oxygen by the silver, and it was found that under 
these conditions the metal melts at 907®, a temperature much lower 
than that given by previous observers. 

Molten tin differs from all ordinary liquids in that its specific heat 
changes very slowly. 

Experiments wdth gas-carbon of which the vessels used to hold 
some of the metals were made, confirm Weber’s statement that at 
high temperatures the specific heats of the different varieties of carbon 
are identical. 

The variations in the specific heats of the magnetic metals, iron, 
nickel and cobalt, show that they exist in several allotropic modifica¬ 
tions. It is worthy of note that the changes take place at very 
different temperatures in the three cases. Experiments which are not 
yet completed, show that these changes of state are intimately con- 
nected with the magnetic properties of the three metals. 

The author’s results confirm Berthelot’s criticisim of the law of 
Dulong and Petit. This law amounts simply to a statement that 
there is a certain interval of tcunperature (betw^een 0® and 100°) in 
which the values of the products of the specific heats of the elements 
into their combining weights are approximately equal. 

Thermochemistry of Bibasic Phosphates and their Con¬ 
geners. By A. JoiiY {Cov}pt. rend.,, 103,1197—1199). — The heats 
of formation of the bibasic phosphates from the dissolved acids and 
dissolved oxides were determined both directly and indirectly. 

Calcium hydrogen phosphate, CaHP 04 , cryst. + 26 9 

Barium hydrogen phosphate, BaHPO*, gelat. -f 26*6 

)> >> >» cryst. -f" 27 8 

Barium hydrogen arsenate, BaHAsOi, gelat. + 27 8 

?? 59 55 cryst. “f* 4 

Strontium hydrogen phosphate, SrHP() 4 , cryst. + 25*2 

Manganese hydrogen phosphate, MnHP 04 , gelat. -f 22'73 

Manganese tetrahydrogen phosphate, MnH 4 (P 04 ) 2 , gelat. -f 24‘‘3 

Barium hydrogen hypophospliate, BaH.XPOs)^, cryst_ + 35*2 

Barium hypophosphate, BaPOa, cryst. -f 2b*2 

The differences between the heats of formation of the colloidal and 
crystallised varieties is sufficient to show that the reactions involved 
in their formation are of a complex character. C. H. B. 

Ammonium Magnesium Phosphate. By Bekthblot {CompL 
rend.,, 103, 966—970).—The heat of formation of magnesium ammo¬ 
nium phosphate was determined by measuring the thermal dis¬ 
turbance which takes place when a solution of a magnesium salt is 
mixed with sodium phosphate and afterwards with ammonia. The 
numbers thus obtained for the heat of formation of the crystallised 
double phosphate were +40*7; +41*0; -^40*6; +41*9. The 

last value is probably the most accurate, since the ammonia was 
added to the crystalline magnesium hydrogen phosphate, and the 
latter was converted directly into the crystalline double salt. A 
series of experiments in which a mixture of ammonia and sodium 
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pbospliate was added to the magnesium salt showed that tlie 
difierence between the heats of formation of the oolloidal and crystal, 
line varieties of the double phosphate is greater than +12*4. These 
experiments gave a higher value than the first series for the heat of 
formation of this compound, and the combined results of both series 
give for the heat of formation of ammonium magnesium phosphate, 
colloidal, +29*3 cal.; crystalline, +41*9 cal. These values agree 
closely with the corresponding values for colloidal and crystalline 
trimagnesium phosphate. 

When magnesium hydrogen phosphate is in the colloidal condition, 
the displacement of the third atom of hydrogen by magnesium 
develops only +3*7 cal., whilst the same substitution in the crystal¬ 
line phosphate develops +14*4 cal. Similar phenomena are observed 
with calcium phosphate. In like manner, the action of ammonia on 
colloidal magnesium hydrogen phosphate develops only +4*1 cal., 
whilst its action on the crystallised salt develops +14*6 cal., a 
quantity higher than that developed by magnesium, and equal to 
that developed by sodium or potassium. It follows that ammonium 
in union with magnesium forms a base, the energy of which is com¬ 
parable with the energy of sodium and potassium, as already ob¬ 
served in the case of the chlorides and sulphates. (This vol., p. 96.) 
It also follows that the action of ammonia on trimagnesium phos¬ 
phate will ju’oduce only a very slight thermal disturbance. 

Trimagnesium phosphate is rapidly altered by ammonia with pro¬ 
duction of ammonium magnesium phosphate, not because the heats 
of formation of the two pho.sphutos for the colloidal condition are very 
different, but because the double salt more rapidly passes into the 
crystalline condition and thus develops heat. This result illustrates 
the fact that the more or les.s rapid foimation of salts in the colloidal 
or crystalline condition depends on the order in which the reacting 
substances are brought togidher. Ammonia also acts on crystallised 
trimagiiesium phosphate with development of +0*42 cal., but the 
reaction is not complete without the addition of ammonium chloride. 
When this salt is added, tliero is a slight additional development of 
heat owing to the formation of a small quantity of magnesium 
chloride ; this fact explains the effect produced by the presence of 
ammonium chloride when magnesium salts are precipitated by 
sodium phosphate. This effect is only exerted in presence of at least 
three equivalents of base. Ammonium chloride alone has no action 
on magnesium phosphate. 

These facts explain the difficulty which is experienced in displac¬ 
ing ammonia from ammonium magnesium phosphate by means of 
magnesia or lime. Lime tends to produce colloidal calcium phos¬ 
phate, the heat of formation of which is less than that of the double 
phosphate. The beat of formation of crystallised trimagnesium 
phosphate is also somewhat less than that of the double compound. 
That decomposition takes place at all is due to the combined effect of 
the slight dissociation of the ammonium compound in the presence of 
water, especially if heated, and the volatilisation of the ammonia, 
which is thus removed from the sphere of action, the masrnesium 
taking its place. C. H. B. 
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Saturation of Arsenio Acid by Magnesia: Formation of 
Ammonium Magnesium Arsenate. By C. Blabbz (Oomp, rend., 
103, 1133—1135).— The developments of beat accompanying the dis¬ 
placement of successive atoms of hydrogen by magnesium are 
-M4*'866 cal. ; 4-11*464 cal. ; 4- 2^03 cal., giving for the total heat of 
neutralisation, + 28*36 cal. 

The heat developed by the neutralisation of arsenic acid by magne¬ 
sium and ammonium is 4-37*645 cal., from which it follows that the 
displacement of the third atom of hydrogen by ammonium develops 
+ 11*30 cal. a H. B 

Heat of Formation of Potassium Methoxide and Ethoxide. 

By De Forcrand (Compt. rend.^ 103, 1263—1266).—Potassium meth¬ 
oxide is obtained by dissolving potassium in excess of anhydrous 
methyl alcohol and heating the solution in a current of pure dry 
hydrogen at 200®. Complex alcoholates similar to those formed by 
sodium are at first formed. The heat of solution at 12® is +11*74 
cal. 

CHs'OHliq. + solid = CHs'OK solid + 

4 H 2 O solid. 

CHa-OHliq. + KHO solid = CHs-OK solid + 

H 2 O solid . 

OHa*OK solid + HaO liq. = CHa+lH liq, + 

KHO solid... 

CHa-OHliq. + K solid = CH.-OK solid + H 

^ gas. 

CHa-OK solid + nCHs-OH liq. = CHa-OK 
diss. in wCHa'OH liq. 

Potassium ethoxide is obtained in a precisely similar manner. A 
small quantity of crystals of the compound EtKO + 3EtOH was 
obtained. Heat of solution of the ethoxide at 12—15^' = +14*70 cal. 

CaHfi-OH liq. + iKaO solid = CaH^-OK solid 

+ ^HoO solid. 

CsHs-OH liq. + KHO solid = CaH 5 'OK solid 

+ H 2 O solid. 

OaHfi-OK solid + H 2 O liq. = C 2 H 5 -OHliq. + 

KHO solid. 

CaHfi-OH liq. + K solid = C 2 H 5 -OK solid + 

H gas. 

CaHs'OK solid + nCaHfl’OH liq. = CaHs'OK 
diss. in tiCaHj^OH liq. 

The values for the potassium compounds agree very closely with 
those obtained previously for the sodium compounds, and the values 
are practically the same with both ethyl and methyl alcohol. More¬ 
over the values corresponding with the action of potassium and 
potassium hydroxide on the two alcohols agree closely with those 
corresponding with their action on water. 

In the case of sodium the diiEferences between the heat developed 


develops + 22*28 cal. 

„ + 1*79 „ 

„ -- 0*36 „ 

„ + 85*66 ,, 

„ + 13*69 „ 


develops + 24*79 cal. 

„ + 4*30 „ 

,, - 2*87 „ 

„ + 38*17 ,, 

„ + 12*76 „ 
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by its action on the two alcohols respectively, and on water, are much 
greater than the corresponding differences in the case of potassium, 
and the absolute values of the quantities are higher with sodium, a 
result which is due to the fact that the tendency to form polyalcoholic 
alcoholates is much greater in the case of sodium. Moreover, the 
heats of formation of the hydrates of potassium hydroxide are much 
greater than those of the corresponding sodium compounds. 

It follows that the. alcoholates of potassium ethoxide or methoxide 
dissolved in the‘alcohols are practically in the same condition as 
potassium hydroxide dissolved in water, whilst the dissociation of 
sodium hydroxide in water is much greater than that of sodium 
methoxide and ethoxide in the alcohols. C. H. B. 

Heats of Neutralisation of Glyceric and Camphoric Acids. 

By H. Gal and E. Wlrnbr (Compt. rend,, 103, 1199—1200).— 
Glyceric Add,, OH*CHi*CH(OH)*COOH.—Heats of neutralisation by 
the first and second equivalent of potassium hydroxide respectively 
+ 11*334 cal. and +12*127 cal.; total +23*401 cal. The addi¬ 
tion of a third equivalent of alkali causes no further thermal dis¬ 
turbance. 

Camphoric Arid, ChHi 4 (COOH) 2 .—Heats of neutralisation by the 
first, second, and third equivalents of sodium hydroxide respectively, 
+ 13'828 cal.; +13*253 cjil.; +0*0 cal.; total +27*081 cal. 

These results confirm the former conclusion that the total heat of 
neutralisation of hydroxy-acids is lower than that of acids into which 
the hydroxyl-group has not been introduced. C. H. B. 

Heats of Neutralisation of Malic and Citric Acids and their 
PjTOgenic Derivatives. By H. Gal and E. Werner (Compt rend., 
103, 1019—1022). 


Heat of Iloat of solution 

neutralisation. at about 20°. 

Maleic acid . 13*310 X 2 — 4*438 

Puniaric acid . ] 3*299 x 2 — 5*901 

Citracoiiic acid.. 13*511 X 2 — 2*793 

Mesaconic acid. 13*633 x 2 — 5*943 

Itaconic acid. 12*837 X 2 — 5*923 

Malic acid. 12*4 x 2 

Citric acid. 12*8 x 3 


The heat developed by neutralisation is practically the same for 
each acid function of the same acid. 

In all cases, with the exception of itaconic acid, the heat of neutrali¬ 
sation of the pjrrogenic derivatives is about 2 cal. greater than that 
of the genei*ating acid, a relation similar to that already observed in 
the case of monobasic acids and the corresponding hydroxy-acids 
(this voL, p. 96). The pyro^nic acids derived from malic acid by 
the loss of H 2 O, and from citric acid by the loss of CO 3 + HaO, no 
longer contain the hydroxyl-group. C. H. B. 


VOL. LII. 


P 










206 


ABSTRACTS OF CHFMIOAL PAPIRS. 


Heat of Neutralisation of Meconic and Mellitic Acids. 

By H. Gal and E. Wbeneb (Oompt, rend,^ 103, 1141—1142).—The 
heat developed by the action of snccesBive equivalents of sodium 
hydroxide on meconic acid, OH*C 4 (COOH )8 is + 14*074 cal.; 
+ 13‘611 cal.; +8*369 cal.; +1*328 cal. = 37*382 cal. 

The heat developed by the action of sodium hydroxide on mellitic 
acid, C6(C00H)6, is +16*040 cal.; +16*616 cal.; +15*294 cal.; 
+13*713 cal.; +12*793 cal.; +11*678 cal. = 84*034 cal. 

The heat of neutralisation of meconic acid is less than that of 
mellitic acid, probably because the former is a hydroxy-acid. In both 
cases the heat of neutralisation diminishes as neutralisation becomes 
more complete. The values for mellitic acid show that if neutral 
sodium mellitate is evaporated with excess of hydrochloric acid, it 
will lose part of the base and yield an acid salt, and the same acid salt 
will be obtained, when mellitic acid is heated with a solution of 
an alkaline chloride. The values obtained for mellitic acid are 
analogous to those found for phosphoric, sulphuric, and other acids in 
which several hydroxyl-groups are united with the same radicle. 

The numbers for the six acid functions of mellitic acid differ more 
widely than would have been expected from the symmetrical constitu¬ 
tion generally assigned to this acid. C. H. B. 

Temperature Regulator. By G. W. A. Kahlbaum (Bcr., 19, 
2860—2862).—An improvement on Andreee’s form (Ami, Phy$. 
Chem, [2], 4, 164). 

Influence of Change of Atmospheric Pressure on Boiling 
Point. By G. W. A, Kahlbaum 19, 3098 —3101).—With the 
exception of Broch’s “Temperatures d’cbullition de Teau pure 
(Trav. et Mem, Bureau Iniernat, des Poids ei Mvs.y I., A., 43 (1881)), 
calculated from Kegnault’s observations (Mem, Acad, Sci.y 21 (1847)), 
accurate determinations of boiling point at regular intervals of pres¬ 
sure have not been made. 

The author has made such a series of measurements for ether 
(sp. gr. 0‘720). The ether was boiled in a platinum vessel, the heating 
teing as uniform as possible; and to avoid possible change of the 
zero point of the thermometei*, the latter was wrapped in wadding and 
transferred to a vessel of boiling ether after each observation. It 
was thus maintained at about the same temperature for a period of 
four months. The author strongly recommends this device. By 
graphic interpolation, the boiling points were calculated for each mm. 
of pressure from 721 to 750, and are given in tabular form. Only 
relative, not absolute, accuracy is claimed for them. 

A comparison of this table with Broch^s shows that within the 
ordinary limits of variation of atmospheric pressure, the curves of 
boiling point for water and ether are practically parallel. Assuming 
this to be true for other liquids whose boiling point may exceed 100® 
by as much as that of ether falls below it, the author gives a table of 
corrections of observed boiling point for each mm. pressure, for liquids 
boiling between 30® and 170®, of which the following is a condensed 
form— 
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Between 720—730 mm. = 4 - 0*038® 
„ 730—740 „ = + 0-037 

„ 740—750 „ = -f 0*037 


750—760 mm. 
760—770 „ 

770—780 „ 


+ 0*037" 

- 0-036 

- 0-036 


or a mean of 1° for each 2*69 mm. This agrees with Kopp’s result, 
1 © 2*7 mm. {Annalen^ 34, 266) ; Landolt’s slightly higher figure, 

0*043® = 1 ram. (Amnalen^ Suppl. Bd. 6 , 175), was calculated for 
lower pressures. Oh. B. 


Boiling Points of the Patty Acids, C 2 H 4 O 4 — C-jHioOa. By 
G. W. A. Kahlbaum (Ber., 19, 2863—2865). —The author compares 
his published results with those obtained by Ramsay and Young 
(Abstr., 1886, 965), and by Richardson (Trans., 1886, 761), and 
points put their close agi'eement for pressures varying between 5 and 
50 mm. This he regards as sufficient answer to the criticisms of 
Ramsay and Young. W. P. W. 


Vapour-tensions of Ethereal Solutions. By E. Raoui.t (Compf. 
rend.y 103, 1125—1127).—The author has carefully measured the 
vapour-tensions of ethereal solutions of several organic compounds at 
different temperatures. 

Between 0" and 25", the difference between the \"aponr-tension of 
the ethereal solution and that of the ether is exactly proportioiud to 
the vapour-tension of pure ether at the particular temperature. For 
solutions containing from 1 to 5 mols. of the substance in 5000 grams 
of ether, the difference between the vapour-tension of the solution 
and that of pure ether is proportional to the amount of solid in solu¬ 
tion. The relative diminution of the vapour-tension caused by the 
solution of 1 gmm of the substanec in lOU grams of cthei‘ depends on 
the nature of the substance. The molecular reduction of the vapour- 

f I f M 

tension Jc is obtained by the formula Ic = x p, in which / is 

the vapour-tension of ether, f the vapour-tension of the solution, 
M the molecular weight of the substaiicti, and P the amount dissolved 
in 100 grams of ether. It is found that if a gram-molecnle of* any 
compound whatever is dissolved in 100 grams of ether, the vapour- 
tension of the ether is diminished by a constant fraction of its normal 
value. For all^ temperatures between 0® and 25°, the value of this 
fraction is 0*71. C. H. B. 


Apparatus for Measuring the Tension of Vapours. By 

G. W. A. Kahlbaum (Ber,, 19, 2954—2958).—The essential point in 
this apparatus is the maintenance of a uniform temperature by the 
circulation of a current of water heated in a vessel exterior to the 
jacket. W. P. W. 

Dissociation of Salts containing Water of Crystallisation. 

By W. MOller-Erzbach (Ber., 19, 2874—287C).—A continuation of 
the author’s experiments (Abstr., 1886, 952 ; 1886, 10) in which the 
relative vapour-tensions of the water in the salts and of pure water 
are compared. The following salts are examined: CaNgOe + 4H80, 

p 2 
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relative tension = 0*06—0*07: 0a]Sr206 + 3H2O, relative tension 
= 010—0*11 ; after the loss of 1 mol. H2O, this fell to 0*04. The 
salt obtained by dissolving the latter in a fourth molecular proportion 
of water had a relative tension = 0*27—0‘36 ; after 2 mols. H2O had 
been removed, the tension fell to 0*08—0*07, and reached 0*04 before 
the last traces of water were removed. The author regards this 
variation in the tension required to separate the difEerent proportions 
of the water from the solution as affording good evidence of the 
existence of a molecular compound in the liquid. With SrN206 + 
4H2O, the relative tension at 12*4° was O Gl; ZiiNjOe + 6H2O, relative 
tension = 0*18 at 12*1°, after the loss of 2H2O this fell to 0*025, and 
became imperceptible when a salt containing 3 mols. H2O was left. 
BaH202 + SH-jOlost 1 mol. H20with a relative tension = 0*88—0*92, 
5 more mols. H2O were lost when it fell to 0*18—0*22, and a 
diminution to 0*10 to 0*12 accompanied the separation of a seventh 
mol. HiO; 1 mol. H2O remaining combined with the salt. 
SrH202 + 8H2O lost 1 mol. II2O with a relative tension = 0*73 at 
17*6®, and a further 6 mols. H2O with a relative tension = 0*27 at 
18*5®, 1 mol. H2O remaining combined with the hydroxide. 

W. P. W. 

Dissociation of Copper Sulphate. By W. Muller-Bkzbach 
(B er., 19, 2877—2879).—In this paper, it is pointed out that H. 
Lescoeur, working with a different method and at higher temperatures, 
has arrived at results (this vol., p. 100) which agree exactly with those 
previously obtained by the author (Abstr., 1886, 10). liORCceiir, in 
his criticisms on the author’s earlier experiments (Abstr., 1884, 952), 
has overlooked these more recently published experiments on the 
dissociation of copper sulphate. W. P. W. 

The Relation between the Efflorescence and Deliquescence 
of Salts and the Maximum Vapour-tensions of their Saturated 
Solutions. By H, Lescceur {Compt. rend., 103, 1260—1263).—The 
presence of a few tenths of a per cent, of water over and above that 
which is actually combined with the salt, is sufficient to give the 
maximum vapour-tension of its saturated solution. In order that 
a salt may be deliquescent, the maximum vapour-tension of its satu¬ 
rated solution must be lower than that of the aqueous vapour in the 
atmosphere. The following table gives the vapour-tensions of the 
saturated solutions, and may be termed the scale of deliquescence 
at 20® 


Potassium nitrate .... 

15 mm. 

Potassium chloride .. 

13-56 

mm 

Sodium acetate (cryst.) 12*4 


Iodic acid.. • •. 

11-6 


Strontium chloride.. .. 

11-5 


Sodium nitrate. 

11*15 


Sodium chromate .... 

10-6 

>> 

Calcium nitrate. 

9-3 


Ammomam nitrate .. 

9-1 

91 


Strontium bromide.. 

9-1 

mm. 

Potassium carbonate 

6-9 

II 

Magnesium chloride 

5-76 

II 

Calcium chloride . .. 

6-6 

II 

Potassium acetate .. 

3-9 

II 

Arsenic anhydride.. 

2-3 

II 

Sodium hydroxide .. 

1-0 

II 

Potassium hydroxide 

0-8 

19 
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On the other hand, if the vapour-tension of a hydrated salt is 
greater than that of the aqueous vapour in the air, the salt will be 
efflorescent. The following table furnishes a scale of efflorescence 
at 20" 


Sodium arsenate, Na2HAsOi + I2H2O ... 

„ sulphate, Na2S04 -f lOHgO. 

„ phosphate, Na2HP04 -f- I2H2O.. 

„ acetate, NaC2H302 + 3H20 _ 

„ carbonate, NaiCOa 4- I0H2O .... 
„ phosphate, Na2HP04 -f 7H20 .. 

Cupric sulphate, CUSO4 -f 5H2O. 

Strontium hydroxide, SrH202 + 8H2O .. 

„ chloride, SrCU + GUjO. 

Nickel chloride, NiCl2 + 6H2O . 

Sodium arsenate, Nfi2HAs04 -f 711 iO.... 
Barium h3Hlroxide, BaHaOa + 8H2O .... 

Boric acid, H3BO3, about. 

Strontium bromide, SrBi’a + 6H20, about 
Oxalic acid, II2C2O4 + 2H2O, about...... 


16-0 

mm. 

13-9 


13-5 


12-4 

91 

121 

99 

90 

99 

6-0 

99 

5G 

99 

5-6 

99 

4-() 

99 

4 (! 

99 

4-2 

99 

20 

99 

rs 

99 

1-3 

99 


C. H. B. 


Density of Weak Aqueous Solutions of Certain Salts. By 

J. G. McGrkgor (CViem. News, 65, 3—G).—Experiments have been 
made to decide:—1. Whether or not there are solutions of salts, 
given volumes of which are less than the volumes of the water 
they contain. 2. How the density of very weak solutions varies with 
their strength. Anhy^drons copper sulphate has already been shown 
to form weak solutions exhibiting the tirst property. Experiments 
with zinc sulphate, magnesium sulphate, and calcium chloride now show 
that these salts do not behave in this manner, but that the solutions 
they form are always of greater volume than the water they contain. 
The strength of the solutions examined, varied in the case of zinc 
sulpfiate from 0*186 to 2b96 per cent, of the salt; of magnesium 
sulphate from O’lOl to 1*132 ; of calcium chloride from 0191 to 1*320 
per cent. With regard to the density of the solutions: with tlio 
zinc and magnesium salt, the increase in density is nearly in direct 
proportion to the percentage of salt in solution, whereas witli calcium 
chloride the rate of increase of density with concentration diminishes as 
the percentage of salt in solution increases. The mode of experimenting 
is fully described and the results are tabulated. D. A. L. 

Cohesion and Submersion Figures. By C. Tomlinson {Chem. 

66, 1—2),—Referring to a paper by Aclyoyd on this subject 
(Abstr., 1886, 971), the author recalls the work of Rogers and his own 
work in the same direction. In 1864, he published papers on “ Sub¬ 
mersion Figures ** produced by a large variety of liquids, and diagrams 
were given illustrating the formation and structure of these liquid 
“rolling rings,*’ and also of aerial “rolling rings.” Reference is 
also made to other work on the same subject, to the modes of exhi¬ 
biting vortex rings at the lecture table, and to the author’s researches 
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on the notion of nuclei and porous bodies in liberating vapour from 
boiling liquids. D, A. L. 

Weight of Drops and their Relation to the Constants of 
Capillarity and the Capillary Meniscus Angle. By J. Traubb 
(/. pr. Cliem, [2], 34, 515—538; compare this voL. p. 101).—From 
the results obtained with water and with solutions of alcohol of dif¬ 
ferent strengths, the author concludes that the weight of drops and 
their capillary constants decrease with the increasing curvature of the 
surface of formation of the drops; this decrease does not, however,' 
begin before a certain degree of curvature, which is different for 
different liquids. The decrease of the weight of drops in the case of 
different liquids is not proportional to the increase of curvature, but 
appears to be the greater the smaller the capillary constants of the 
liquid. He also finds that the edge-angle of the meniscus of drops of 
different liquids is equal or proportional to the meniscus angle of the 
same liquid in capillary tubes. 

The author also made a series of determinations with solutions of 
alcohols and acids of different sti*ongths, observing in each case the 
time which was necessary for the formation of a drop from a capillary 
tube and also the time necessary for the formation of a drop plus the 
curved surface of its meniscus; by working out the proportion 
between these, he found that the ratio of the time of formation 
lietween the curved surface of the drop-meniscus and the drop 
increases with the increasing radius of the tube ; and that the drop- 
meniscus in general increases in pro})ortion to the drop with increasing 
concentration of the solution ; that is, with decreasing cohesion. The 
. 

difference in the quotient ^ decreases with increasing concentration 

(T,p = time of formation of the drop-meniscus, T/ = that of the drop); 
therefore, curves constructed with the concentrations (as abscisssB) 
and these quotients are concave. With compounds of an homologous 
series, and equal concentration, the drop-meniscus increases witl^ the 
molecular weight of the dissolved substance. The determination of 
the size of the drop-meniscus was made in order to see if any con¬ 
clusion regarding the meniscus angle could be drawn from their 
respective sizes. The results showed that—1. The volume of the 
drop-meniscus and the top meniscus angle, which the tangential 
planes, formed by the last particles of the curved surface of the drop- 
meniscus, form with the horizontal tube wall, decreases with in¬ 
creasing concentration of the solution, like the meniscus angle in 
capillary tubes, 2. For substances of an homologous series, in solu¬ 
tions of equal strength, the volume of the drop-meniscus decreases 
with the increasing molecular weight of the dissolved substance, as 
do also the top edge of the angle of the drop-meniscus, and the 
meniscus in capillary tubes. 

In conclusion, the author considers that Laplace’s hypothesis, 
according to which the meniscus angle for wetting liquids is equal to 
0, cannot be maintained in view of the results obtained by the direct 
meS.8ui*ement of the capillary meniscus at different temperatures, and 
by the measurement of drops; moreover, one of the most important 
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theories of capillarity can only be maintained if the finiteness of the 
meniscus angle is accepted. 

Wilhelmy’s important law of the constancy of the meniscus angle 
cannot be accepted in its universality, since the size of this angle 
appears to depend on the temperature of the liquid and the curvature 
of the walls of the tube. Moreover, the meniscus angle, which the 
surface of a drop forms with a horizontal glass surface, is not, as 
Quincke supposes, equal to that which is enclosed by the meniscus 
surface in tubes with a vertical partition. The one is perhaps the 
complement of the other. G. H, M. 

Volatilisation of Dissolved Substances during the Evapora¬ 
tion of the Solvent. By P. M. DELAcnAKLONNY {Compt. 103, 
1128—1129).—Concentrated solutions of sulphuric acid, sodium 
hydroxide, sodium carbonate, and ferric sulphate were heated at 65— 
70° in vessels closed by inverted funnels. In a few hours, the fact that 
some of the dissolved substance had been carried off in the vapour of 
the solvent was easily recognised by means of suitable test-papers 
which had been placed in the apex of each funnel. Even at the 
ordinary temperature, the papers had distinctly changed after four or 
five days. 

Acid solutions of alum and of ferrous sulphate at the ordinary tem¬ 
perature gave similar results. 

There is no evidence of the actual carrying off of solid particles; 
the colour of the test-papers was uniform, and not in streaks or 
patches. C. H. B. 

The Periodic Law. By W. Spring (7)'er., 19, 3092—3093).—A 
question of priority with regard to Emerson Reynolds's illustration of 
this law (Ohem. 54, 1). 




Inorganic Chemistry. 


Formation of Active Oxygen in the Atmosphere, and its 
Connection with the Electric Phenomena of the Air and the 
Production of Storms. By C. Wurstee 19, 3208—3217).— 
Observations made by the author lead him to conclude that ozone is 
formed in the air by the action of sunlight on clouds. When clouds 
are continually formed from above, they all become laden with ozone, 
whilst when they form from below only the upper layer will contain 
much ozone. In the former case, the accumulation of ozone causes 
the clouds to become strongly negatively electric, and so gives rise to 
thunderstorms. N* H. M. 

Formation of Active Oxygen in Paper. By C. Wursteb (Ber,, 
19, 3217—3218).—The yellow and brown colour acquired by some 
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papers is due to tlie action of active oxygen on the resin used in siz¬ 
ing the paper, or in some cases on the wood^ matter present in the 
paper. By means of dimethylparaphenylenediamine paper (this vol., 
p. 298), the presence and even the percentage amount of woody matter 
can be determined in a paper. When the moist dimethylpara¬ 
phenylenediamine paper is pressed between paper containing wood, it 
acquires a deep red colour. Ordinary sized paper merely turns it a 
delicate rose colour. N. H, M. 

Phosphorus Pentafluoride. By H. Motssan ( Compt , rend., 103, 
1257—1260).—Perfectly dry phosphorus pentafluoride confined over 
mercury is not decomposed by the action of induction sparks 40 mm. 
in length, a result which agi'ees with Thorpe's earlier observation. 
With sparks 150—200 mm. in length, however, the gas is decomposed 
into phosphorus trifluoride and fluorine, the latter at once attacking 
the glass and the mercury. 

Bnosphorus pentafluoride yields no trifluoridc when heated to dull 
redhess with an excess of pliosphorus. In this respect, its behaviour 
differs from that of the pentachloride. It is not affected by sulphur 
vapour at 440°, nor by iodine vapour at 600°. In presence of 
a minute trace of water, it attacks glass, with formation of silicon 
fluoride and phosphorus oxyfluoride, whilst the alkalis in the glass are 
converted into phosphates or fluorphosphates. 

In order to analyse the gas, a measured volume was absorbed in 
water in a platinum vessel, treated with nitric acid and molybdic 
solution, and the phosphorus finally weighed as magnesium pyrophos¬ 
phate. Another method consists in absorbing a measured volume in 
potassium hydroxide solution, which is mixed with some pure silica, 
evaporated to dryness, mixed with concentrated siiljdmric acid, and 
heated until vapours of this acid begin to come oft*. The liquid is 
then diluted, made alkaline with ammonia, and the phosphorus pre¬ 
cipitated as magnesium ammonium phosphate. 

The results agree with the formula PFe; the first method is the 
most accurate, C. H. 

Compounds of Selenious and Arsenious Anhydrides with 
Sulphuric Anhydride: Isolation of Sulphuric Anhydride, 

By fl. Webek (Ber., 19, 3185—3190).—When selenious anhydride is 
warmed with very carefully purified sulphuric anhydride, it dissolves 
therein, and if the excess of sulphuric anhydride is distilled ofi*at 60 
—70°, a crystalline compound, SoOsjSOa, is left. This substance is 
decomposed by a temperature of 100°, sulphuric anhydride being 
evolved. Water decomposes it with great violence. 

In like manner, sulphuric anhydride dissolves arsenious anhydride, 
If the excess of sulphuric anhydride is distilled off* at 60°, a compound 
of the formula AsaOsjCSOa is left; if the distillation is continued at 
100°, the residue has the formula AsaOsjSSOa. These compounds are 
quite distinct from the compound AsgOsjSOa discovered by Beich in 
1863 in the Freiberg smelting works. 

The author states that the specimens of pure sulphuric anhydride 
previously obtained and described (this Journal, 1877, ii, 164) still 
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retain their original character, melting and resolidifying at 15®, and 
showing no signs of forming allotropic modifications. He is still of 
opinion that the various modifications of sulphuric anhydride are all 
due to the presence of traces of moisture. He describes further pre¬ 
cautions for obtaining absolutely pure anhydride, and considers the 
best method to bo to cohobate carefully purified sulphuric anhydride 
with phosphoric anhydride in a slight modification of the bent and 
sealed distilling tube previously described (loc. cit.). After continued 
cohobation, the sulphuric anhydride will remain liquid down to 15®, 
even in contact with the phosphoric anhydride. Finally the sulphuric 
anhydride may be distilled over into the opposite end of the distilling 
tube, and this then sealed oft without the air being able to come in 
contact with the inside of the tube. Phosphoric anhydride forms a 
compound P206,3S03, which crystallises out from the excess of sul¬ 
phuric anhydride. This compound decomposes at the boiling point of 
sulphuric anhydride. L. T. T. 

Behaviour of Iodine with Realgar and Arsenic lodosulphide. 

By R. Schneider (J. pr, Chem, [2], 34, 505—514 ).—Arseniovs iodo- 
sulphide^ AHl3,A82Sa, is prepared by heating together either a mixture 
of realgar (1 mol.) and iodine (2 atoms) with the least possible access 
of air, ora mixture of 3 parts arsenions iodide with 1’6 parts of arsenic 
trisulphide. It fonns an amorphous, vitreous mass with conclK'idal 
fracture, and is of a dark red or reddish-brown colour. It is not acted 
on by the air at ordinary temperatures. When heated at 100®, it 
softens, and boils at a higher temperature without evolution of 
iodine vapour, but with partial decomposition into arsenions iodide and 
sulphide. It is insoluble in hot and cold alcohol, ether, carbon bisul¬ 
phide, and chloroform. Hot water slowly decomposes it with forma¬ 
tion of hydriodic acid. Boiling hydrochloric acid slowly decomposes 
it with evolution of iodine. When boiled with concentrated sulphuric 
acid, it gives off iodine, sulphur and sulphui^ous anhydride. Potassium 
and ammonium hydroxides dissolve arsenions iodosulphide to a colour¬ 
less liquid, from which dilute acids precipitate arsenions sulphide, 
whilst the whole of the iodine and part of tlie arsenic remain in 
solution. When treated with an ammoniacal solution of silver nitrate, 
it is decomposed, forming silver iodide, sulphide, and arsenite. This 
reaction affords a means of determining the composition of the 
substance. 

When realgar is shaken 'with a solution of iodine in caibon bi¬ 
sulphide, and iodine is added in small quantities until the whole of 
the realgar is dissolved (1 mol. realgar requires 6 atoms iodine), and 
the solution then evaporated, arsenions iodide separates, partly in 
hexagonal plates and partly in rhombohedrous, mixed with long 
prisms of sulphur. Also, when a mixture of realgar (1 mol.) with 
iodine (6 atoms) is heated, and the resulting mass is dissolved in 
carbon bisulphide, arsenions iodide and sulphur are formed. 

G. H. M. 

Araenio Pentaaulphide. By L. W. McCay (Chem, Neivs, i64, 
287).—When a solution of an alkaline arsenate strongly acidified 
with hydrochloric acid and saturated with hydrogen sulphide is 
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heated in a closed vessel at 100® for one hour, the arsenate is com* 
pletely converted into pentasulphide. It contains no trisulphide, and 
if due precautions have been taken to exclude air, no free sulphur. 
Pure arsenic pentasulphide is lemon-yellow in colour, does not yield 
any sulphur to carbon bisulphide, and dissolves in ammonia without 
separation of sulphur. When the ammoniacal solution is agitated 
with silver nitrate and filtered, a clear filtrate is obtained, from 
which nitric acid precipitates silver arsenate. The formation of 
arsenic pentasulphide in this manner confirms Bunsen’s results, he 
liaving obtained it by the action of hydrogen sulphide on hot solutions 
of arsenic compounds. D. A. L. 

Carbonic Anhydride in the Atmosphere. By R. Blochmann 
(Annalen^ 237, 39—90).—The author gives an account of the various 
methods which have been used for the estimation of the carbonic 
anhydride in the atmosphere from the time of Saussure to the present 
clay. It is pointed out that Pettenkofer’s method yields too high 
i*esults; the normal amount of carbonic anhydride in 10,000 volumes 
of air is 3, not 4 volumes. The author describes a modification of 
Pettenkofer’s method, which permits of the baryta-water being 
filtered through asbestos and titrated without coming into contact 
with the air of the atmosphere. A double burette of special construo- 
tioi) is required. Drawings of the apparatus are given in the original. 

w. c. w. 

Bimetallic Phosphates. By A. Jolt (Compt, rend,^ 103, 1129— 
1132).—The action of disodium hydrogen phosphate on solutions of 
metallic salts varies with the conditions, and with the nature of the 
metal. In some cases, with silver nitrate for instance, an amorphous 
precipitate of the tribasic phosphate is at once produced; in others, a 
gelatinous monophosphate is at first precipitated, and this gradually 
passes into a crystalline diphosphate. In the case of the alkaline 
earths and manganese, the first stage in the reaction is represented by 
the equation 4Na3HP04 + 4M"Cl3 = M8"(P04)2 + M'^HiCPOb)* + 
SKaCl. 

The monophosphates decompose in presence of water with a rapidity 
which depends on the nature of the metal and the concentmtion of 
the solution (Abstr., 1884, 556). 

In some cases, there is an intermediate reaction, the gelatinous 
monophosphate becoming crystalline. This is the final stage of the 
reaction if the conditions are such as to prevent the formation of a di¬ 
phosphate. The diphosphates decompose at 100® into crystalline 
tribasic phosphates and the free acid, and at the ordinary temperature 
the reverse change takes place to a greater or less extent. These 
facts indicate that the intermediate phosphates described by various 
authors are in reality mixtures. The precipitation of silver phosphate 
may be regarded as taking place in two stages, the first products 
being the trisilver phosphate and the monophosphate, the latter im¬ 
mediately decomposing into the tribasic salt and the free acid, which 
limits the extent of the reaction. The formation of disilver phosphate 
is impossible under these conditions, since this salt is immediately de« 
composed by water (this voL, p. 215). 
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In the case of h3rpophosphoric acid, the precipitate is at first a 
gelatinous bibasio phosphate, which rapidly changes into a crystalline 
monobasic phosphate (Abstr., 1886, 200, 408, 693, 662). 

C. H. B. 

Silver Phosphates and Arsenates. By A. Joly (Compt rend., 
103, 1071—1074).—Precipitated and amorphous silver phosphate dis¬ 
solve in phosphoric acid solntion, the solubility increasing with the 
concentration of the acid and the temperature. If a liquid containing 
less than 38 parts of phosphoric anhj'dride to 100 parts of water is 
saturated with silver phosphate at 80^" and allowed to cool, it deposits 
trisilver phosphate in pale-yellow, rhombic dodecahedrons modified by 
faces of the icositetrahedron. The mother-liquor deposits no more 
crystals on standing, but will dissolve a further quantity of amor¬ 
phous silver phosphate if heated, and thus the same solution of phos¬ 
phoric acid can be used for the crystallisation of an unlimited quantity 
of silver phosphate. 

If the solution contains 40 parts of phosphoric anhydride to 100 
parts of water, it deposits disilver hydrogen phosphate, AggHPOi, in 
colourless crystals derived from a hexagonal prism. They generally 
form long prisms wdth rhomhohedral terminations. In contact with 
water or alcohol, they become yellow, and decompose into trisilvor 
phosphate and phosphoric acid, but they are not affected by ether. If 
the concentration of the phosphoric acid solution diflTers much from 
the strength given, the product is a mixture of crystals very difficult 
to purify. 

When the crystals of disilver hydrogen phosphate are heated to 
110—IbO'", they yield silver pyrophosphate, Ag4p207, which can also 
be obtained by heating the syrupy solution of the silver phosphate to 
the same temperature, Hurtzig and Geuther obtained the same com¬ 
pound by adding ether to the solution which had been heated. The 
pyrophosphate is not, however, formed in the wet way as these 
authors supposed, since under the given conditions of concentration, 
the fused acid salt, and not its solution, is decomposed. The experi¬ 
ment simply shows that disilver hydrogen phosphate yields the pyro¬ 
phosphate at a lower temperature than that at wliich phosphoric acid 
is converted into pyrophosphoric acid. 

Silver arsenate is much less soluble than the phosphate in the free 
acid. If the solution contains less than 70 parts of arsenic anhydride 
to 100 parts of whaler, the solution saturated with amorphous silver 
arsenate at 80® deposits very brilliant, black, opaque crystals of tri- 
silver arsenate, which are unmodified rhombic dodecahedra. 

A solution of arsenic acid of the composition H^AsOi + H2O, when 
saturated with silver arsenate, yields white monoclinic crystals of 
silver dihydrogen arsenate, a compound which is very readily pre¬ 
pared. It is decomposed into trisilver arsenate and arsenic acid by a 
trace of water, and if heated to 100"" yields silver inetarsenate in the 
form of a white powder which absorbs water very slowly. Before 
losing water, the crystals of the acid salt become red, probably owing 
to the formation of arsenic acid and disilver hydrogen arsenate, 
Ag2HA804. In fact, if a solution from which silver dihydrogen arse¬ 
nate will crystallise is saturated with silver arsenate at a tempera- 
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ture a little below 100®, it deposits orange-red hexagonal prisms with 
rhombohedral terminations. Their form agrees with that of disilver 
hydrogen phosphate, and indicates that they are disilver arsenate, bat 
they could not bo purified. 

When a syrupy solution of silver arsenate in arsenic acid is heated 
above 100^^ it yields a white granular powder similar in appearance to 
the compound Ag20,2As206, described by Hurtzig and Geuther, 

0. H. B. 

Solubility of Silver Chromate in Ammonium Nitrate. By 

R. F. CAliPENTER (/, 8oc, Chem, Ind,, 5 , 286).—It is found that on 
treating freshly precipitated silver chromate with a strong solution of 
ammonium nitrate, the solution instantly assumes a bright yellow 
colour in the cold. On warming, the mte of solution rapidly increases 
up to the boiling point; on cooling, the silver chromate crystallises 
out in needle-shaped crystals. In a paper by G. Biscaro (Ohem. 
NewSy 63, 67) “ On a Detect in the Volumetric Estimation of Chlorine 
by Mohr’s Process,” it was stated that ‘‘ if nitrates, especially those 
of the alkalis and alkaline earths, are simultaneously present, the pre¬ 
cipitation of the rod silver chromate often takes place too late,” a 
circumstance which the author considers to be fully explained by the 
above experiments. The subjoined table gives the results of some 
experiments made to determine the relative solubility of silver chro¬ 
mate in the nitrates of potassium, sodium, ammonium, and magne¬ 
sium in cold and hot strong solutions:— 

One-tenth normal silver 

nil rate added. Grains of silver chromate 

f -— ^-^ dissolved in hot 

10°. 100°, solution. 

Pure water. 0 05 c.c. 0*26 c.c. 0 064 

Sodium nitrate .... 0 05 „ 0*25 „ 0*064 

Potassium nitrate .. O lO „ 0*75 „ 0*192 

Ammonium nitrate. 0 07 „ 1*26 „ 0*320 

Magnesium nitrate.. 0*35 „ 1*00 „ 0*256 

60 grains of each of the above salts were dissolved in 100 c.c. of 
water, and the amount of decinormal silver nitrate solution taken to 
obtain the reaction with potassium chromate is given in the table. In 
the last three cases, the author has deducted the amount of silver 
chromate dissolved by the water alone, and has given the amount 
due to the solvent action of the respective nitrates. From all these, 
the silver chromate crystallised out again on cooling. D. B. 

Tetracalcium Phosphate and Basic Converter Slag. By E. 

Jbnsch (Per., 19, 3093—3101).—It has been generally assumed that 
the phosphoric acid in basic converter slag is present as tetracal- 
oium phosphate. The author has endeavoured to prepare such a 
phosphate by heating tricalcium phosphate with calcium carbonate to 
a high temperature. He has failed to obtain a crystalline substance 
such as is frequently seen in the basic slag, but at the same time the 
properties of the tncalcium phosphate are so altered as to indicate 
some chemical change having occun’ed. 

The following analyses of basic slag are quoted:-—!. Mean results 
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for the slag of all German works (Hasenclever). II. Mean of 
12 analyses of slag from the steel works at Friedenshtitto. III. Mean 
of four analyses of slag from Witkowitz. 

PjOfi. CaO. MgO. IFeO. Fe^O^. AljOg. MnO. S. SO3. SiOg. 

I. 17*25 48*29 4*89 9*44 3*78 2*04 3*91 0*49 0*22 7*96 

II. 18*93 54*87 4*90 8*83 5*20 3'5l 0*51 0*44 — 6*85 

III, 16*86 49*45 1*26 9*88 5*96 2*17 2*93 0*61 0*10 10*08 

The author considers that II may be regarded as consisting of— 

p206,40a0. MnaOs^aCaO. Fe 203 , 3 Ca 0 . SiOo,2CaO. CaS. 

48*78 1*20 30*77 19*59 0*99 

With regard to the statement frequently made, that a large propor¬ 
tion of the phospliorus is present in the form of iron phosphide, the 
author’s results sViow that at most only 1*5 per cent, can bo present in 
this form, and that even this is rendered soluble in the soil. 

A. J. G. 

The Determination of Water in the Hydrates of Strontium 

Oxide. By C. Scni-JinLKR (Der., 19, 2865—2868).—A controversial 
paper, in which the author rejects the deduction drawn by C. Heyer 
(this vol., p. 108), as evidence of the existence of a dihydrate of 
strontium oxide. It is also pointed out that Heyer’s method for the 
determination of water in the dihydrate lias only a limited value, since 
it is inapplicable to the monohydratos of the alkaline earths and to the 
dihydrato of bainum oxide. W. P. W. 

Action of Carbonic Anhydride on the Dihydrate of Stron¬ 
tium Oxide. By R. Finkener (Z/cr., 19, 2958—2963).—The author 
finds that well moistened strontium hydroxide, kept for some time at 
60^ in an atmosphere of aqueous vapour having a tension of 16 mm., 
is converted into the dihydrate of strontium oxide. When exposed to 
a current of dry carbonic anhydride, the dihydrate is decomposed 
into the carbonate, but the product dried at 145° is deficient in carbonic 
anhydride and contains water. In opposition to Heyer’s statement that 
carbonate alone is formed under these conditions, the author regards 
this fact as e\ddence that, in addition, a hydrated basic carbonate is 
also formed. The basic carbonate is a neutral compound which, in an 
atmosphere of carbonic anhydride, slowly absorbs that gas. It does 
not lose its water completely at 120^, but must be raised to incipient 
redness before complete dehydration occurs ; no evolution of carbonic 
anhydride occurs at this temperature, but the product on moistening 
with water is strongly alkaline. W. P. W. 

Estimation of Water in Strontia Dihydrate. By 0. Heyer 
(Her,, 19, 3222—3224).—The author does not believe in the existence 
of a basic strontium carbonate, and ascribes the analytical results 
obtained by Finkener (preceding Abstract) to the use of too great an 
amount of substance (Finkener used over 5 grams), as not more than 
0*5 gram should be used to ensure complete decomposition (compare 
this vol., p. 108). N. H. M. 
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Vapour.density of Zinc. By J. Mbnsching and V. MBrER (Ber.y 
19, 3295—3298).—In their paper, the authors describe the method 
used by them in the determination of the v^apour-density of zinc, and 
give details of the furnace employed, with which a constant tempera¬ 
ture of about 1400° was obtainable under the conditions of working. 
The porcelain experimental tube was filled with nitrogen carefully 
freed from every trace of oxygen by slow passage over red-hot copper 
turnings, and through chromous chloride and alkaline pyrogallate. 
Two experiments were made, one at a tempemture lower than the 
maximum, the second at the maximum temperature of the furnace, 
and the numbers obtained for the density were 2*41 and 2*36 respec¬ 
tively, compared with 2*25, the theoretical density of monatomic (Zn) 
zinc vapour. Experiments were also made with magnesium, but so 
far without success, since it has not been found possible to volatilise 
the metal in hydrogen. W. P. W, 

Ammonio-mercuric Chromates. By C. Hensgen (7?.«r. Trav, 
Chim,, 6, 187—198).—On dissolving mercuric oxide in ammonium 
dichromate, Hirzel obtained a compound to which the formula 
(NHg 2 , 0 Hj) 2 , 4 HgCr 04 , was ascribed, although based only on deter¬ 
minations of the mercury and chromium. In this paper, it is shown 
that mercuric oxide dissolves readily in a saturated solution of am¬ 
monium dichromate; golden, crystalline leaflets or needles separate 
out; these are insoluble in water, alcohol, and ether, very soluble in 
hydrochloric acid, but only sparingly soluble in dilute nitric or sul¬ 
phuric acid. Analytical results showed the atomic ratio Hg: N: Cr = 
1:2: 2, and that three-fourths of the total nitrogen was in the form 
of ammonium and the remainder in an amido-group, results which 
point to the composition (NHg 2 ,H 20 ) 2 ,Cr 2073 (NH 4 ) 2 Cr 207 . These 
crystals when treated with excess of ammonia yield a canary-yellow 
powder, which no longer contains nitrogen in the form of ammonium, 
and to which the formula (NHg 2 ,H 20 ) 20 r 04 is ascribed. If mercury 
chromate be digested with a warm, concentrated solution of ammouium 
dichromate, a brown solution is obtained, from which, on pouring into 
an excess of cold water, a yellow powder is deposited; the composi¬ 
tion of the substance is (NHg 2 ,H 20 ) 2 Cr 04 , the analogue of the selenate 
(lirHg2,H20)2Se04. V. H. V. 

Water of Crystallisation of Alums. By E. MxviAmi (Oompt. 
rend,, 103, 1140—1141).—Ordinary potassium-alum, containing 
according to the author 28*73 mols. H 2 O, was dried for several months 
over sulphuric acid almost completely free from water. It never 
shows any condition of equilibrium corresponding with the formation 
of a hydrate containing 24 mols. H 2 O. Towards the end of the 
operation, dehydration took place very slowly. The product contains 
3*5 mols. H 2 O, and seems to have attained a condition of equilibrium. 

0. H. B. 

Chemical Composition of some Ancient Ceramics from 
Brandenburg. By E. Jensch (Ber., 19, 2850—2858).—Fragments 
of urns from various ancient burying places were analysed. The 
following may be quoted as examples:—I. Prom the urn field between 
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Reichersdorf and Kiippen, Jessnifz N/L. II. Punfeichen, Piirsten- 
berg a/0. III. Platkow, Gusow, in the Lebus district. 

The specimen II was taken from the sides, which were covered with 
a thin glaze, I and III were taken from the bottom of the urns. 
Specimen II was coarse-grained and porous. Dried at 105® the loss 
of weight varied between 0*6—5*3 mean 1*95 per cent., an additional 
loss of 1*6—9*4, mean 4*0,2 per cent., occurring when the temperature 
was raised to a red heat. 


SiOj. 

A1.,03. 

FcjOj. 

FeO. CaO. 

MgO. 

Alkalis. 

I. 62 4G 

27-27 

3-17 

0-44 121 

0-89 

2-93 

TI. 61-32 

36-57 

1-07 

0-33 0-18 

0-24 

0-13 

III. 64-67 

27-70 

1-77 

— 2-83 

0-28 

0-69 


PA- 

SO3. 

MnO. 

Total. 



I. 0-01 

0-11 

0-23 

98-73 



II. — 

— 

— 

99-84 



III. 0-75 

— 

0-27 

98-66 



Owing to the unusual amount of phosphoric acid, analyses of five 
other fragments from the two urns containing the highest amount 
were made, wdth a result that a variation of 0 26—0*85 per cent., 
and 0*12—0*97 per cent. res])ectively were found. This is in all 
probability accounted for by imperfect admixture of bone-ash or some 
material rich in phos])fiorus with the red clay of the district which 
was most probably used in the manufacture of the urns. The clay 
acconipanving the urn from Innderodo had the composition SiO>, 
62*67; AllOa, 29*34; PeO and Pc.Oa, 3*56; CaO, 1*17; llgO, 0*53; 
Alkalis, 2*02. W. P. W. 

Heating and Cooling of Fused Steel. By Osmond {Cowpt, 
rmd.j 103, 1135—1137).—Iron containing 0*16 per cent, of carl)on 
show^s a feeble perturbation at 749® (this vol., p. 14), but the modifica¬ 
tion of the iron takes place mainly at a higher temi)erature. In tlie 
cooling of the fused metal, there are in fact three points at which the 
rate of cooling diminishes. Between 863 and 820®, the maximum effect 
being observed between 845*" and 839°; between 775® and 736®, the 
maximum being between 763® and 749®; and between 693° and 669®. 
The first change indicates the return of the iron from the (3 modifica¬ 
tion which is stable at high temperatures, to the ordinary modification 
stable at the oi*dinary temperature, this return being retarded by tho 
presence of the small quantity of carbon. The first diminution in the 
rate of cooling corresponds with a development of +3*8 cal. and the 
second with a development of +1*3 cal., the total 5*1 agreeing 
closely with Pionchon’s determination + 5*3 cal. On reheating, the 
second and third perturbations become coincident. 

With steel containing 0*57 per cent, of carbon, the two perturbations 
at the highest temperatures become merged into one wliich takes place 
at 736-—690®, but is still quite distinct from recalescence. If the steel 
contains 1*26, per cent, of carbon, the temperature at which alteration 
takes place is stiU lower, and in fact coincides with recaloscence at 
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704®. It is evident that during cooling the presence of the dissolved 
carbon retards the alteration of the iron the more completely the 
greater its quantity. 

Steel containing 0’16 per cent, of carbon shows the same perturba¬ 
tions in an atmosphere of hydrogen as in nitrogen. Steel containing 
1*25 per cent, of carbon when cooled in hydrogen from 800® shows 
ranch enfeebled recalescence, a result probably due to the fact that 
hydrogen, as Forquignon has shown, has a strong attraction for the 
carbon in steel, and thus diminishes the proportion of carbon which 
combines with the iron. In another experiment, however, cooling 
from 1100®, no anomalies were observed. 

No noteworthy difEerences are observed in an atmosphere of coal-gas. 

C. H. B. 

Influence of Silicon on the Condition of Carbon in Cast- 
iron. By F. Gautier (Compt. rend, 103, 1137—1140).—The author 
has repeated Stead and Wood’s experiments in which white iron was 
converted into grey iron by molting with a certain proportion of iron 
rich in silicon. His results were precisely the same, and show that 
in presence of not less than 2 per cent, of silicon the combined carbon 
is almost completely changed into graphite. He points out that the 
reverse change takes place in the Bessemer process. About half the 
silicon is removed before the amount of carbon has appreciably 
diminished, and it is then found that the iron has become white. 
The presence of manganese interferes with the conversion of com¬ 
bined carbon into graphite, owing to the tendency of the manganese 
to combine with carbon. 

Grey iron prepared indirectly in this way is more homogeneous and 
has greater tenacity than grey iron obtained in the ordinary way, 

C. H. B. 

A New Class of Cobaltic Salts. By F. Kehrmann (Bcr,, 19, 
.31*01—3103 ).—Potassium cobaltic oxalate, KfiCo2(C3()4)6 -f 6HaO, is 
obtained by mixing cobaltic hydroxide, potassium oxalate, oxalic acid, 
and water to a thick paste, and allowing the mixture to remain 14 to 
21 days. After recrystallisation, &c., the salt is obtained in nearly 
black, well-formed, seemingly monosymmetric crystals, which in thin 
lamellm show distinct dichroism (dark blue and emerald-green). 

When treated with cold saturated sodium chloride solution, the 
sodium potassium salt is obtained crystallising in beautiful pyramids. 
The barium salt crystallises in sparingly soluble, green needles. The 
solutions of these salts are stable in the cold, but quickly decompose 
on heating with evolution of carbonic anhydride and formation of 
cobaltous salts. Corresponding nickel compounds could not be ob¬ 
tained. A. J. G 
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Mineralogical Chemistry. 

Occurrence of Free Iodine in a Mineral Water. By J. A. 

WankTjYN {Ohem. Neics, 64 , 800 ).—The water from Woodhall S|>;i, 
near Lincoln, is exceptionally rich in bromides and iodides, and, 
moreover, contains iodine in sufficient quantity to give it a brown 
tint. On afritah’rig it with carbon bisulphide, the water is decolorised, 
the bisulphide becoming violet. D. A. L. 

Gold from Burmah. By R. Romanis (Chpin. News, 54 , 278 — 
279 ).—The samples wore found on the banks of the Meza, a tributnry 
of the frrawaddi, about 80 miles from tiie hitter river, and to the 
westward of Katha. Sample A.—Large irregular fragments with 
quartz embedded in some of them. Iridosmino and crystals of chrome 
iron can be separated under a microscope. The composition is given 
below. The silver ore is a grey mineral Avhich loses 40 per cent, on 
ignition. Sample B.—Fine smooth gmins; about 17 per cent, in¬ 
soluble in aqua regia, the insoluble matter consists of quartz, zircon, 
and about 7 per cent, of iridosmine in bright, flat grains mixed with 
a black mineral apparently a jdatiiium ore. 


A. 

Gold . 87-G6 

Silver. 5 9t) 

. TGopper pyrites . 1*95 

3 Quartz. 1*09 

MagiieUe oxide of iron. 0.82 

^ I Silver (? ore). I'.Vt 

I^Loss on ignition. 1-48 

B. 

Gold . 74*88 

Silver. 2 St) 

Piatiiiuin. 2*58 

Iridosmine. 7*04 

Zirconia. 7’(>8 

Silica (by diff.). MK) 

Magnetic oxide of iron. a litOo 

J). A. L. 


Preparation of Crystallised Insoluble Carbonates. By L. 

Bourgeois {Gornpt. rend,, 103 , 1U88—1091).—0*5 gram of the amor¬ 
phous carbonate is heated in a tube at 150—180®, with 20 c.c. of 
water and 2 grams of ammonium chloride, and then very slowly 
cooled. After the process of heating followed by slow cooling has 
been repeated four or five times, the carbonate becomes completely 
crystallised. The ammonium chloride is partially conveited into 
carbonate, which decomposes into ammonia and carbonic anhydride. 
Part of the insoluble carbopate is thus dissolved, and separates in 
crystals duiing the slow cooling. When the heating is repeated, the 
VOL. Lii. g 
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same changes take place, and the crystals gradually increase at the 
expense of the amorphous substance. Oalcite is obtained in simple 
rhombbhedrons without admixture with aragonite; strontianite is 
obtained in short, rhombic prisms; witherite in long, thin, fibrous 
needles; cerusite in long, striated needles, which are always mixed 
with a variable proportion of a hydrated carbonate in nacreous, hexa* 
gonal lamella?, with negative uniaxial double refmction, which is 
probably identical with hydrocorussite. Cadmium carbonate crystal¬ 
lises in rhombohedrons similar to those of calcite. 

Lithium, magnesium, zinc, manganese, iron, nickel, cobalt, and 
copper carbonates yield only amorphous precipitates or indistinct 
spheroliths. 

Almost identical results are obtained by heating the carbonates at 
140° with a solution of urea, which is converted into ammonium 
carbonate by hydration. In addition, copper yields small prisms, 
which seem to be identical with malachite. C. H. B. 

Occurrence of Iodine in Phosphorites and of Lithium in 
Psilomelane. By F. Sandbetigkk (Jahrb.f. Min,^ 1887,1, Mom., 95). 
— The author notes the remarkable manner in which elements 
occurring in rocks in very minute quantities become concentrated in 
certain products of the decomposition of the rocks. This is the case 
with iodine, which the author has detected in the staffelite from 
Brilon in Westphalia, separated out from decomposed diabase, and in 
the osti'olite from the weathered basalts of the Kreuzberg on the 
Rhone. 

Not less remarkable is the concentration of small quantities of 
lithium in psilomelane, a fact first observed in the Saxon Ore 
Mountains, but subsequently by the author in various places in the 
Black Forest. Lithium also becomes concentrated in the hexagonal 
variety of zinqs sulphide, the so-called schalenhlendo. B. H. B. 

Nephrite from Alaska, By A. B. Meteu (JaJirh. f, Min., 1887,1, 
Ref., 6—8).—The author describes two axes procured from the 
Indians of South-east Alaska. The smaller has a sp. gr. of 2*96, and 
contains some magnetite; the sp. gr. of the larger being 2*92. The 
hardness of the latter is somewhat less than is usual with nephrite; 
the material being no longer quite unaltered. Analysis of the latter 
gave the following results;— 

SiOfi. A]20^. FoO. CaO. MgO. II5O. Total. 

51*63 4-31 4*82 10^45 22^36 4*84 98*41 

Under the microscope, it was found that this nephrite resembles 
most closely that from the river Kitoj in East Siberia, It differs 
from this, however, in the absence of all accessoiy constituents, except 
magnetite. 

Green nephrite has been found in situ at the extreme north-west of 
Alaska. The raw material brought from Point Barrow in Alaska by 
Baird, proves on analysis to be neither nephrite nor jadeite, but 
pectolite. H. B, 
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Prehnite from Silesia. By A. Beutell {Jalrh, f.'Mm., 1887,1, 
Mem., 89—94).—1. Prehnite from Striegau .—Prelinite has recently 
been found iii the granite of Striegau. Analysis gave the following 
results:— 


SiOj. AbOj,. Fe203. CaO. Lose on ignitiom Total. 

43*29 25*58 trace 20*36 4*77 100*00 

These results correspond with the formula Si30i2CaAl2H2. The 
mineral usually occurs in the form of compact masses, isolated 
crystals being occasionally met with. Thin sections under the micro¬ 
scope present the optical anomalies observed by Des Cloizeaux and 
Mallard in the prehnites of Connecticut and Arendal. 

2. Prehnite from JordansvuihL —An analysis of prehnite from Jor- 
dansmUhl has been published by B. Schubert (Abstr., 1883, 35). To 
this the author now adds the results of an exhaustive crystallo- 
graphical and optical invest igation. The axial ratio he finds to be 
a:b:c=: 08120 : 1 : 1*1272. B. H. B. 

Porphyry from Horka in Prussia. By V. Stkokr (Jahrh. 1 . 
llin.y 1887, 1, Ref., 42). — The porphyry occurring at ITorka in 
Prussian Upper Lausitz exhibits a grey to dirty yellow ground-mass, 
containing numerous reddish-brown, small crystals of orthoelase and 
white crystals of oligoclasc. Quartz occurs but rarely. As accessory 
constituents, the rock contains hornblende and sillimanite. Analysis 
gave the following results:— 


SiOj. 

AljOjj. OtiO. 

MrO. 

PiOs, 

K>0. 

5874 

14*96 8*75 3*68 

1-59 

2-62 

3*60 


TiOss oil 





Na^O. ignition. 

Total. 




00 

100-03 




In chemical composition, the Horka porphyry resembles mosf 
closely that from Vetakolleii and Tyveholinen, near Christiania. It 
differs from these, however, in its percentage of phosphoric anhydride. 

B. li. B. 

Analyses of Persian Eruptive Rocks. By E. Di?as( iik {Jahrh, 
/. Min., 1887, 1, Ref., 65—66).—No. 1. Augite andesite, from the 
Elburs, near Bumehin, containing pla^ioclase atjd augite in a reddish- 
brown ground-mass. No. 2. Olivine diabase from the same locality; 
pale brown augite forming small irregular patches between plagio- 
clase needles. The olivine is for the most part altered. No. 3. Plagio- 
clase basalt from Bumehin, exhibiting a porphyritio structure; augite, 
plagioclase, magnetite^ and ii'on-glancc, occurring in a colourless 
magma. The olivine originally present is entirely decomposed. 
No# 4. Black rock from Tschernerin Kaschkek, appearing under the 
microscope as a compact mass containing numerous granules, in 
which plagioclase, a chloritic mineral, and apatite have separated out. 
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No. 1. 

No. 2. 

No. 3. 

No. 4, 

SiO.,. 

.. 55-10 

47-51 

50-63 

55-67 

Fe,0;, . 

8-52 

1626 

11-76 

10-89 

AlA . 

.. 19-57 

16-00 

18-86 

16-06 

CaO. 

.. 5-90 

7-63 

9-33 

6-92 

MgO. 

.. 2-01 

7-38 

4*40 

2-93 

KaO. 

.. 4-77 

1-01 

3-23 

0-51 

Na^O. 

.. 3-67 

2-29 

2-07 

3-81 

P.Oa. 

.. — 

— 

— 

0-83 

Loss on ignition .. ., 

119 

3-25 

1-35 

4-15 

Totals.. 

... 100-73 

101-33 

101-03 

100-77 

B. H. B. 


Investigations on Ore-veins. By P. Sandbkroer (Jahrb. f, 
Min„y 1887, 1, Mem., Ill—113).—To complete his investigations on 
ore-veins, the author has collected pure material in quantity sufficient 
to enable a dry silver assay to be made of the silicaies. The sub¬ 
stances employed did not contain a trace of inttTmixed sulphides. 
The mica from the gneiss of Schapbach was found to contain O'OOl 
per cent, of silver, and the augite from the granular diabase of 
St. Andreasberg in the Hai** also contained 0*001 per cent, of silver. 
Nine years ago the author proved that lead, antimony, zinc, cobalt, 
copper, nickel, and arsenic were present in this augite. Consequently 
the elements of all the Andreasberg ores are shown to bo pr(\sent in 
it. B. H. B. 

Recent Alluvial Deposits in the Ij and the Zuyder Zee. By 

J. M. Van Bkmmklen (liec, Trav, Chim», 6, 199—218).—In this paper, 
analyses are given of the recent deposits of eminently fertile clay in 
the Zuyder Zee and Ij, with especial reference to the proportion of 
chlorides, sulphates, magnesium and calcium carbonates, and phos¬ 
phoric acid, together with the composition of the silicates. In some 
localities, there was a considerable accumulation of iron pyrites, 
especially on the sm*all ancient islands, along the banks of lakes of 
brackish water, and in the soil in which plants have taken root and 
formed deposits of turf. The chemical changes which lead to this 
accumulation, consists in the simultaneous reduction of ferric oxide 
and sulphuric acid, accompanied by a slow disappearance of calcium 
carbonate. The ferrous sulphide thus formed is converted into 
pyrites as Bunsen has previously explained. Analyses of certain 
clays showed from 2 to 5 per cent, of pyrites. When these clays are 
dried and exposed to the action of the air, a contrary action takes 
place, the pyrites being reconverted into ferric sulpliate, which is 
deposited in the form of a bright yellow, amorphous mould, this being 
ultimately converted by rain into a very basic insoluble sulphate. 
The paper is illustrated by numerous analytical results. 

V. H. V. 

Mineral Waters from Java. By S. Meunier (GornpL rend., 
103, 1205—1207).—Three springs from Kapouran, near Boghor, in 
the kingdom of Konripan, were examined. The waters were found 
to contain the following proportions of solid matter in grams per 
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litreGreat Green Spring, 15*87; Hot Spring, 27*00; Higli Plat¬ 
form Spring, 28*78. 

The relative proportions of the constituents are practically the 
same in all three springs:— 


Calchim chloride. 54*203 

Magnesium chloride . 40 051 

Sodium chloride. 2*860 

Potassium chloride. 1*104 

Residue insoluble in water. 1*924 


100*742 

The portion of the residue insoluble in water consists of minute 
crystals of calcium magnesium carbonate, resembling those of dolo¬ 
mite. 

These springs are characterised by the absence of carbonates and 
the presence of a large proportion of calcium chloride. They belong 
to a hydrological group, representatives of which are found in the 
(Jauqiienes, Chili; Tinguiririca, Peru; Savu Savu, in the Fiji 
Islands; Berg Giefshubel, Saxony; and Piikeathly, Scotland. 

C. H. Ik 


Organic Chemistry. 


Russian Petroleum. By J. A. Le Bet. (Cowpt. rend., 103, 1017 
—1019).—It is well known that American petroleum consists mainly 
of paraffins, whilst Baku petroleum consists mainly of naphthenes, 
CwHjrt, and uaphthylencs, CrtH-ji*-?. Boussingault has show^n that 
Alsatian petroleum contains other hydrocarbons. 

At Tiflis, a petroleum is obtained with a composition similar to 
that of the American oil, and in the Crimea heavy and light potro- 
leums are obtained from neighbouring strata. The following table 
gives the sp. gr. of corresponding fractions of oil from different 
sources:— 

Sp. gr. 

Pennsylvania. 2»36—240"^ 0*81 

BakA .' 240—241 0*83 

Alsace. 235-245 0*86 

Tschungnelok (Crimea) .. 235—245 0*89 

The Crimean oil contains 87*4 per cent, of carbon and 12*5 per 

cent, of hydrogen. The differences in sp. gr. are greater than the 
differences in the amount of carbon, and these differences do not 
remain constant when the more volatile fractions are examined:— 
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Pennsylvania . 

.... 92—94° 

Sp.gr. 

0-690 

Bakfi. 

. 90—96 

0-738 

Baku. 

.... 90—91 

0-747 

Tschungnelek. 

. 80—93 

0-750 

Toluene hydride. 

.... 96—97 

0-758 


The more Tolatile fractions of the Crimean oil are veiy similar to 
the corresponding fractions of the oil from Baku, and differences only 
become evident with the fractions boiling above 150®. The sp. gr. 
of the Russian -oils agrees with that of toluene hydride, with which 
Beilstein and Kurbatow regard them as identical. It may also bo 
supposed that the Russian oil contains naphthenes belonging to the 
trimethylene series ; in this case it should contain a term CeHio, boil¬ 
ing at 30—35°, with a sp. gr. about 0*04 higher than that of the cor¬ 
responding fraction of American oil. If, on the other hand, these 
naphthenes are hydrides of the benzene series, the first term would 
be C 6 Hi 2 , boiling at 70®. 

It is found that fractions of Baku oil boiling at 30—35° have 
a sp. gr. which agrees closely with that of the same fraction of 
American oil, and also with that of pentane boiling at 30°. The 
differences only become evident with the fractions above 00°, and 
it may be taken that the Russian oils boiling above 60° contain no 
naphthenes, a result which confirms Beilstein and Kurbatow’s con¬ 
clusion as to their identity with the benzene hydrides. 

C. H. B. 

Action of Heat on Ethylene. By L. M. Norton and A. A. 
Noyes (Amer. Gkeni, «/., 8, 362—364 ; compare Abstr., 1886, 604 and 
781).—Ethylene was slowly passed through a hard glass tube heated 
to dull redness, the escaping gases passed through condensing tubes, 
ammoniacal cuprous chloride and bromine, samples of the gases being 
ultimately collected. After a month, 15 c.c. of liquid had been con¬ 
densed, and was found to contain benzene, naphthalene, and anthra¬ 
cene ; only a very slight precipitate was formed in the cuprous solu¬ 
tion. There were about 300 grams of bromides of unsaturated 
hydrocarbons, consisting largely of ethylene bromide; but methylene, 
propylene, and butylene bromides were also present, as well as a 
solid bromide. 

The solid bromide is identical in composition and properties with 
the crotonylene tetrabroraide obtained from coal-gas, from cro- 
tonylene from erythrol and from oil-gas, it is, therefore, divinyl, 
CHa; CH*CH: CHa. The escaping gases consisted of methane and 
ethane. The author believes that the aromatic hydrocarbons are 
fonned directly from the ethylene without the intermediate forma¬ 
tion of acetylene. H. B, 

Reaction of Organic Bisulphides and Bisulphoxides with 
Potassium Sulphide* By R. Otto and A. Bossing (Rer., 19, 3129 
—3132).—When the bisulphides of ethyl, amyl, phenyl, paratolyl, or 
benzyl are treated with potassium sulphide in alcoholic sedation, they 
are converted into the con^esponding mercaptides according to the 
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equation X 2 S 2 + 2 K 2 S = 2XSK + K 2 S 3 , the reaction thns seeming 
to be general for organic sulphides. 

Potassium bisulphide seems to be 'without action on those bisuh 
phides. 

In like manner the thiosulphonates of the general formula 
RSOa^SR are decomposed by potassium sulphide into the potassium 
salts of the thiosulphonic acids and potassium mercaptides. 

In a foot-note, the following boiling points are given:—Para- 
•toluene hydrosulphide 190*2—191*7®. Paratoluene bisulphide begins 
to boil at 307° (thermometer in liquid), but is in great part de- 
com[K)sed during the distillation. Phenyl bisulphide begins to boil 
at 320®, but is also in great part decomposed on distillation. 

A. J. G. 

Action of Alcohols on Aurophosphorous Chloride. By L. 

Lindkt (^Gornpt. rend., 103, 1014—1017 ).—Triethijl cliloraurophos- 
phite, EtaPAuClOj, is obtained by allowing absolute alcohol to drop 
on a mixture of dry aurous chloride and })ho8phoru8, both of which 
are immediately dissolved. The product is mixed with wate'r, and 
the insoluble, oily ethereal salt is separated. Ethyl phosphite dis¬ 
solves aurous chloride, and yields an oil identical in appearance with 
triethyl cliloraurophosphite, but the product could not be purified. 
The ethereal salt is also obtained by dissolving aurous chloride in a 
solution of etliyl phosphite in alcohol, prepared by Railt<)n’8 nuethod 
of allowing phosphorus trichloride to drop into a large excess of 
absolute alcohol. 

Triethyl chloraurophosphite is a liquid which solidities to a white, 
crystalline mass at about —10®. It is nob volatile, and is stable 
when exposed to air at the ordinary teinperaturo, but begins to de¬ 
compose at 100°; sp. gr. = 2*025. It 's insoluble in water, but dis¬ 
solves in alcohol, ether and benzene. Ammonia dissolves it readily, 
with formation of the compound EtaPAuClOj + 2NH;,, which is ob¬ 
tained in somewhat deliquescent leaflets by evaporating tlie ammo- 
niacal solution at 40°. This compound dissolves in water, and 
when the solution is acidified the ethereal salt is precipitated. Tri¬ 
ethyl cliloraurophosphite also dissolves in potassium hydroxide solu¬ 
tion, and is reprecipitated on adding an acid. If the solution is 
concentrated on the water-bath, or in a vacuum at the ordinary tem¬ 
perature, the ethereal salt separates as an oil mixed with crystals of 
potassium hydroxide, but both dissolve on addition of water. At 
100 °, potassium chloride and potassium aurite are formed, but the 
ethereal salt is not completely decomposed unless evaporated to com¬ 
plete dryness in presence of excess of potassium hydroxide. Under 
these conditions, gold separates in the metallic state. 

Propyl, butyl, and amyl alcohols yield similar products. 

Trimethyl chloraurophosphite, McsPAuClOa, is obtained by the action 
of pure methyl alcohol on aurous chloride and phosphorus. It forms 
slender, colourless needles, which melt at 100—I0l°, alter slightly 
when exposed to air, and do not volatilise without decomposition. It 
is insoluble in water, and is somewhat less soluble than the ethyl- 
compound in alcohol, ether and benzene. It also dissolves in methji 
alcohol. C. H. B. 
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Dextrorotatory Hexyl Alcohol from Essence of Chamomile. 

By P. V. Rombukoh {Bee. Trav. Chim,^ 6, 219—227).—By frequent 
fractional distillation of essence of Roman chamomile, a dextrorotatory 
alcohol {mpfhethopropyl alcohol)^ CH!MeEt*CH 2 *CH 2 ’OH, is obtained, 
boiling at 154®; sp. gr. 0*829 at 15®; [ajo = 8*2 at 17®. On oxidation 
with chromic mixture, the alcohol yields a dextrorotatoiy caproic 
acid {niethethopropionic acid)^ CHMeEt*CH 2 *COOH, boiling at 19(3— 
193®; sp. gr 0*930 at 15®; Ix]d = 8*92. Its calcium and silver salts 
crystallise in needles, and its amide in long needles melting at 124®, 
soluble in water. A hexyl caproate is formed as a subsidiary product 
of oxidation. This boils at 2.33—234® wdth slight decomposition; 
sp. gr. 0*867 at 15® ; [a]j) = 12*86 at 19®. As both the alcohol, and also 
the acid obtained therefrom, are optically active substances, according 
i ) the hypothesis of Van’t Hoff and Le Bel they must contain au 
asymmetrical carbon-atom. Of the three possible hexyl alcohols 
satisfying this condition, two have been identified by Lieben and by 
Zei&el and Silva. The alcohol now described must therefore have the 
remaining formula, that ascribed to it above. V. H. V. 

Thiodiglycol-compounds. By V. Meyer (Rcr., 19, 3259—3266). 
—Thiodiglyool is obtained by treating a concenfcrared aqueous solu¬ 
tion of potassium sulphide with glycol chlorliydrin. The product is 
evaporated on a watt^r-bath and extracted with alcohol. It is a syrup 
almost without odour. 

Thiodiglyool chloride^ S(CH 2 *CH 2 Cl) 2 , is formed by gradually mixing 
phosphorus chloride with thiodiglycol (kept cool), and pouring the 
product into water. It is an oil having a slight, sweet, ethereal odour. 
When cooled in ice-water, it solidities to long prisms. Ifc boils at 217®, 
and is almost insoluble in water. It has very poisonous properties ; a 
rabbit exposed to air previously passed over tilter-pa[)er saturated with 
the substance died in three days. 

When ethylene bromide is heated to boiling for a long time with 
aqueous potassium sulphide, an amorphous, insolubh^ product is ob¬ 
tained, differing from the polymerised diethyleno disulphide (formed 
by adding ethylene bromide gradually to a solution of potassium sul- 
pnide in alcohol). It remains unchanged when toiled for days with 
phenol. The polyineride, which is decomposed by boiling with phenol, 
can also be prepared by adding ethylene bromide to the sodium salt, 
C 2 H 4 (SNa) 2 , covered with a little alcohol; if 60 times the weight of 
alcohol is used, the whole well cooled, and the bromide gradually 
added, diethylene disulphide is obtained. 

The author is making experiments with a view to synthesise the 
ethyl vinyl ether of thioglycol, SEt’C^Hi^S'CH ! CH?, in order to com¬ 
pare it with the product obtained by the reduction of diethylene 
disulphide ethyl iodide (Mansfeld, this voL, p. 122 ). N. H, M. 

Preparation of Derivatives of Carbohydrates, By B, Baumann 
(IJer., 19, 3218—8222).— Tetrohenzoyl dextrose, CaHgOeBzi, is prepared 
by mixing a solution of 5 grams of grape-sugar in 15 o.o. of water 
with 210 c.c. of a 10 per cent, soda solution, adding 30 c.c. of benzoic 
chloride, and shaking until the odour of the chloride disappears. It 
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in insoluble in water, readily Bolnble in ether, alcohol, and benzene; it 
melts at 60—^64°. It is only slowly decomposed by boiling acids or 
alkalis. 0*001 or 0*002 gram of grape-sugar dissolved in 100 c.c. of 
water can be detected by shaking with 2 c.c. of benzoic chloride and 
the corresponding amount of soda solution; the benzoyl-derivative 
separates as a flaky precipitate. 

Hexabenzoyl saccharose^ CnHwOuBze, is obtained in a manner similar 
to the above compound. 

Tetrabfmzoyl glucosamine^ C(jTT 9 N 05 Bz 4 , is prepared by shaking a 
solution of 5 grams of glucosamine in 20 c.c. of water with 140 c.c. of 
10 per cent, soda solution and 20 c.c. of benzoic chloride. It is readily 
soluble in chloroform, insoluble in water, sparingly soluble in alcohol, 
from which it se'parates in long needles melting at 197—lOH’. It is 
complelely decomposed by boiling with alkali. 

Glycerol dibenzoate, C 8 H 5 O 2 BZ./OH, crystallises from light petroleum 
in long, colourless needles melting at 70® ; it is very readily soluble in 
alcohol, ether, and chloroform, insoluble in water. N. H. M. 

Formation and Composition of Humous Substances. By 

M. CoNKAO and M. Gutiizkit (Z>*cr., 19, 2H44—2850).—In their pre¬ 
vious papers (Abstr., 1885, 745; 1886, 138; this vol., p. 25), the 
authors hav-e shown that wdien cane-sugar is inverted by dilute 
acids, the laevulose is moi’e quickly and completely decomposed, and 
yields more humous substances than the dextrose. Ulmin is the chief 
product from Itcvulose, whilst from dextrose ulmie acid entirely 
soluble in aqueou-s potash is obtained. If a more concentrated acid 
is employed, iho humous substances from dextiose are less soluble, 
and concentrated hydrochloric acid yields a product practically in¬ 
soluble in cold aqueous potash. The authors draw the following con¬ 
clusions from their experiments :— 

(1.) That when saccharoses and glucoses are decomposed by dilute 
acids, the yield of humous substances stands in no direct relation to 
that of formic and acetopropionic acids. ( 2 .) Saccharoses by the 
action of dilute acids first suffer hydrolysis, and the resulting glucoses, 
by the elimination of the elements of water, yield on the one hand 
formic and acetopropionic acids, and on the otluT humous substances. 
(3.) Sacchai'oses and glucoses, with the exception of lievulose, yield 
more humous substances by boiling with dilute (7—10 per cent.) 
hydrochloric acid than with sulphuric acid. (4.) The more concentrated 
the acid, the greater is the yield of humous substances. (5.) With 
dilute acids, Irovulose yields more humous substances than dextrose. 
( 6 .) The percentage composition of the humous substances varies 
between 62*3—66*5 C and3*7—4*6 H; those obtained by the action of 
concentrated acids containing the highest percentage of carbon. 

The authors have confirmed Sestini’s observation that air-dried 
humous substances when heated above 110 ® give off a vapour of acid 
i*eaction, and capable of reducing silver from solutions of its salts. 

W. P. W. 

Arabinoae. By H. Kiliani (Her., 19, 3029—3036).—Arabinose is 
prepared by heating cherry gum (1 part) with 8 litres of 2 per cent, 
sulphuric acid for 18 hours in a water-bath, neutralising with hot, 
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saturated, aqueoui^ baryta, aud evaporating the solution (without 
filtering) to a small bulk; it is then shaken with much 96 per cent, 
alcohol. The clear solution is decanted, most of the alcohol distilled 
off, and the residue evaporated down; it is again shaken with alcohol, 
and the solution concentrated by distillation. On cooling, crystals 
separate; these are washed with alcohol and recrystallised from six 
or seven times their weight of alcohol (sp. gr. 0’825); the product is 
then pure. 

Arabonic acid (Bauer, Abstr., 1885, 501) is prepared by shaking a 
solution of 20 grams of the sugar in 100 c.c. of water with 40 grams 
of bromine for an hour; the bromine is then removed by warming 
and the hydrobromic acid by means of silver oxide. Analytical 
results show that it is a tetrahydroxyvaleric acid, CaHioOa, and not 
an acid of the formula CsHi^O? (Bauer, loc. c^7.). The calcium salt, 
( 05 H 906 ) 2 Ca + 5 H 2 O, and the barium salt which forms microscopic 
plates were analysed. The acid could only be obtained as a syrup. 

Arahinosecarhoxtjlamide^ C 7 HUO 7 N, separates as a fine, white, crystal¬ 
line powder, when a clear solution of arabinoso (1 part) in water 
(1 part) is mixed with 60 to 70 per cent, hydrocyanic acid, and kept 
for eight days in a closed vessel. It dissolves readily in water, but is 
insoluble in strong alcohol and ether; when heated, it becomes yellow 
at 130°, and decomposes completely at 160°, with evolution of gas, 
Boiling water and hot alkali solutions decompose it with evolution of 
ammonia. 

The lactone of arahinosecarhoxylic acid, C 7 H 12 O 7 , is prepared by 
dissolving the amide in the corresponding amount of hot baryta- 
water, evaporating until the odour of ammonia has disappeared, and 
})recipitating the barium exactly with sulphuric acid. The filtrate is 
made clear by the addition of a few drops of hydrochloric acid, ami 
evaporated. It crystallises from water in very lustrous prisms (pro¬ 
bably rhombic), melting at 145—150® ; it is very sparingly soluble in 
alcohol. It has nearly the same rotatory power as the lactone of 
dextrosecarboxylic acid; [<x]d = — 54*8. The calcium and barium 
mlts are amorphous. 

The mother-liquor from the preparation of arabinosecarboxylamide 
contained chiefly ammonium arabinosecar boxy late. N. H, M. • 

Deoomposition by Heat of the Nitrates of the Paraffinoxd 
Amines. By P. v. Romburgh {Bee. Trav. Chem,, 6 , 246-—251).— 
The decomposition of ammonium nitrate may be explained on the 
supposition that the nitrite is at first formed, on which the oxygen 
liberated acts to form an unstable combination, NHjOH,NO*OH, which 
in its turn is decomposed into water and nitrous oxide. If this were 
the interpretation of the reaction, the nitrates of the paraffinoid amines 
should yield a nitrosamine as a product of their decomposition, thus: 
NMe2H,0H-N02 = NMe2H,OH-NO -f 0 := NMerNO + H^O + 0 ; 
the liberated oxygen would partly oxidise either the salt or the nitros- 
amime formed. 

Dimethylamine nitrate decomposes at 150°, with evolution of 
nitrogen and carbonic anydride; and from the residue dimethyInitros- 
amine is obtained, the yield of which is 50—54 per cent, of that 
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required \>j the above^ theoiy. Similarly also diefchylamino nitrate is 
decomposed when heated at 170°, and the reaction becomes violent with 
rise of temperature; carbonic anhydi’ide and nitrogen together with an 
inflammable gas are evolved, and from the residue diethylnitrosamine 
may be obtained. 

Experiments on the decomposition of methylamine, ethylamine, and 
tetrethylammonium nitrate were not so successful. 

V. H. V. 

Action of Hydrogen Chloride on Mixtures of Aldehyde with 
Alcohols and Phenols respectively. By A. Claus and E. Tkainek 
(J5er., 19, 8004—8011).—When a mixture of aldehyde and methyl 
alcohol (1 vol. : 2 vols.) is treated with hydrogen chloride at a tem¬ 
perature below 0°, dried, and treated with sodium isobutoxido, the 
chief product is dimetliylacotal; methylisobutylacetal (from chlor- 
ether contained in the original product) is also formed ; it boils at 
124—128°. When equal moLs. of aldehyde and methyl alcohol are 
used, dimethylacetal, methyl-isobutylacetal, and di-isobutylacetal are 
obtained ; the last compound would be formed from a-dichloro-ether 
in the original product. 

Ethyl alcohol and aldehyde give a good yield of a-chlor-ether 
together with diethylacetal and a-dichlor-ether (compare Wurtz and 
Frapolli, Annalen^ 108, 22G). 

Isoamyl alcohol and aldehyde (equal mols.) yielded x-chlorethyl 
isoamyl eiher; when 2 mols. of the alcohol are used, di-isoamylacetal^ 
C 2 H 402 (CaHii) 2 , alone is formed. It boils at 209—211'' (mieorr.). 
Isobutyl alcohol (1 mol.) gave a better yield of monochlorether than 
amyl alcohol, and in the reaction with 2 mols. of alcohol a small 
amount of a-chloiethjlisobutylacetal (boiling at 155—100°) could be 
isolated. 

Uthylidene diphenyl^ CHMe(C 6 H 4 ’OH) 2 , is obtained by passing 
hydrogen chloride through a mixture of aldehyde (1 mol.) with 
phenol (2 mols.). It is readily soluble in alcohol, ether, chloro- 
form, <fec., insoluble in water, benzene, and light petroleum; it could 
not be obtained in the crystalline state. It softens at 100°, and becomes 
viscous at 125°. Aqueous alkali dissolves it readily. 

Ethylidene-di^oL-naphthol is formed in a similar manner, and is 
completely analogous iu its properties to the diphenyl-derivative. 

When ^-naphthol and aldehyde are treated with hydrogen chloride, 
a crystalline compound^ melting at 162—168°, is formed, having the 
formula C 2 H 402 (CioH 7 ) 2 . It has none of the properties of a phenol, 
but corresponds with the acetals. The authors consider that this 
different behaviour of a- and /J-naphthol (the one behaving like a 
phenol and the other like a fatty alcohol) is fresh evidence in favour 
of his unsymmetrical naphthalene formula. N. H. M. 

Acid Propionates and Butyrates. By W. G. Mixtbe {Amer. 
Chem. 8 , 348—346).—The following salts are described: Acid 
barium propionate^ (C3H602)Ba,C3H602 4* SH^O, forms tabular 
crystals that very slowly lose water and acid in dry air. Acid 
strontium propionate^ (C 3 H 502 ) 2 Sr,C 3 H 602 + 3^1120, forms long, thin 
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crystals, that lose acid on exposnre to the air. Acid, caihium pro¬ 
pionate, 2 (C 3 H 502 ) 2 Ca,C 3 H 60 a + SH^O, forms long needles, that have 
an acid reaction and decompose on heating. Acid barium isobutyrate, 
(C 4 H 703 ) 2 Ba,C 4 Hp 0 a, was obtained by heating a solution of the 
normal salt with the excess of the acid at 100® until constant. 

H, B. 

Preparation of /J-Iodopropionic Acid. By V. Meter (Bcr,, 19, 
3294—3295).—The author finds that /3-iodopropionic acid can be 
readily prepared from tlie glyceric acid obtained by the oxidation of 
glycerol with nitric acid, since the accompanying products neither 
form crystalline compounds with phosphoras iodide, nor interfere 
with the crystallisation of the iodo-acid. The syrup obtained by the 
oxidation of glycerol and subsequent removal o^ nitric acid, is diluted 
with water to a sp. gr, of 1*20, and 30 c.c. of the solution is then 
poured into a flask containing phosphorus iodide prepared from 
50 grams of iodine and 6‘5 grams of yellow phosphorus. A vigorous 
action takes phice either in the cold or on gently warming, and the 
contents of the flask on cooling solidify owing to the separation of 
jS-iodopropionic acid in large, colourless laminro, which after one 
crystallisation from water are quite pure. W. P. W. 

Methylisopropylacetic Acid. By P. v. Romburgh {Bee, Trav. 
Chem,, 6, 228—239).—Kobig concluded that the caproic acid obtained 
by the oxidation of the hexyl alcohol from the essence of Roman 
chamomile was identical with that obtained by Markownikoff from the 
nitrile derived from methyl isopropyl carbinol. This view is not con- 
fiimedin the present paper, in which it is shown that methylisopropyl¬ 
acetic acid is not identical with the caproic acid obtained from the 
essence of chamomile. Two methods were used for the synthetical 
formation of methylisopropylacetic acid, CHMePr^COOH, namely, the 
conversion of ethyl sodiornalonate into the isopropyl-derivative, and 
this into the etluireal salt of methylisopropylmalonic acid, from 
which the acid itself was obtained by hydrolysis; this, when heated, 
readily decomposed into carbonic anhydride, and the corresponding 
acetic acid; (ii) the conversion of ethyl acetoacetate into ethylic 
metbylisopropylacetoacetate and the decomposition of this by alkalis 
into methylisopropyl acetone and methylisopropylacetic acid. Of 
these methods, the former is preferable. 

The acid boils at 189—l9i°; sp. gr. = 0*928 at 15®; its silver 
salt crystallises in delicate needles, and its amide in micaceous scales. 

Methyllsopropylacetone, CHMePr*^COMe, boils at 135—140®, has a 
strong odour resembling menthol; sp. gr. = 0*815 at 20®; it does 
not seem to react with sodium hydrogen sulphite or with phenyl 
hydrazine. 

Methylisopropylmalonic acid, CHMePr(COOH) 2 , is crystalline, 
melts, though not very definitely, at 124®; its silver and calcium 
salts are sparingly soluble; its ethyl salt is a colourless liquid boiling 
at 221®; sp. gr. = 0*990 at 16®; it has an agreeable odour. As a 
subsidiary product, isopropylmalonic acid was obtained, a substance 
previously described by Conrad and Bischoff. V. H. V. 
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Derivatives of Erucio and Brassic Acids. By C. L. Reimkr 
and W. Will (Ben, 19, 3320—3327).—Eracic acid is best obtained 
by saponifying rape oil with alcoholic potash, distilling off the 
alcohol, and dissolving the acid liberated on addition of sulphuric 
acid in three times its volume of 95 per cent, alcohol; on cooling to 
0® crystals of erucic acid separate in an almost pure condition. The 
melting point of the acid was found to be 34°. Ethyl erucate, 
C 2 isH 4 iO*Et, is a colourless, odourless oil, boiling above 360^ without 
decomposition; its vapour-density, however, could not be determined. 
The anhydride, is prepared by heating erucic acid and 

phosphorus trichloride in molecular proportions. It is an oil crystallis¬ 
ing in a freezing mixture to a mass of stales, and is very readily soluble 
in ether, benzene, and chloroform, sparingly soluble in alcohol. The 
amides C 22 H 4 , 0 (Nll 2 ), crystallises in colourless needles, melts at 84"", 
and is readily soluble in ether and benzene, sparingly soluble in 
alcohol, insoluble in water. The anilide is crystalline, melts at 55'\ 
and is readily soluble in ether and benzene, sparingly soluble in 
alcohol. 

IHeruch^, C 3 H 50 H(C 2 'Jl 4 i 02 ) 2 .—When rape oil is allowed to stand 
fora long time, a yellowish, tallow-like deposit is frequently found in 
the casks; this repeated solution in ether and subsequent addition 
of alcohol can be obtained in silky needles. Dierucin melts at 47®, 
and is readily soluble in ether and light petroleum, insoluble in cohl 
but soluble in hot alcohol. A trieruciu could not be separated from 
rape oil. 

Brassic acid is best prepared by warming erucic acid with dilute 
nitric acid to the melting point and then adding sodium nitrite; the 
product is quite pui’e after two crystallisations from alcohol. The 
ethyl salt is obtained directly fmm the acid, or by the action of nitrous 
acid on ethyl orucau*; it crystallises in lamina? showing a vitreous 
lustre, melts at 29—30°, and boils above SCb*" without decomposition ; 
the vapour-density could not, however, be determined. The anhydndr, 
CiiHftjOs, formed by heating the acid witli phosphorus trichloride, 
crystalbses in ImstTOUs tables, melts at 28—29°, and is insoluble in 
water and alcohol, readily soluble in ether and benzene. The amide 
melts at 90°, and resembles in its properties the amide of eruc.c 
acid; both amides can bo obtained by lieating the corresponding 
ethyl salts to 230’ with ammonia. 

Trihrassidin is formed when rape oil (100 paits) is treated with 
nitric acid oi sp. gr. = 1’2 (5 parts) and sodium nitrite (1 part) t after 
sometime, the resulting crystalline mass is washed, dissolved in etlier, 
and from the solution cooled to 0° a lustreless, crystalline powder is 
obtained. Tribrassidiu melts at 47°, but when lieated above its 
melting point and allowed to cool, the melting point is subsequently 
found to be 36°; it is insoluble in alcohol, readily soluble in ether 
and chloroform. IHhrasddin^ C 3 H 50 H(C 22 H 4 i 02 ) 2 , is formed when 
dierucin is treated with nitrous acud ; it forms feebly lustrous crystals, 
melts at 65°, and is less soluble in ether than trihrassidin. 

By distilling the calcium salts of erucic and brassic acids, two 
ketones are obtained which seem to be different; they are both very 
sparingly soluble in alcohol. W. P. W. 
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Dry Distillation of Calcium Tetramethylenecarboxylate 
with Lime. By H. G. Cowman and W. H, Perkin, Jan. 

19, 3110—3115).—The products of this reaction are much ethylene 
(together with hydrogen and small quantities of carbonic anhy* 
dride and methane), ditetramethylene ketone, and an oil boiling at 
136—137®, and uniting with hydrogen sodium sulphite, phenyl- 
hydrazine, and hydroxylamine; this is either tetramethylenealde- 
hyde or acetyltetramethylene, but there is not sufficient evidence to 
say which, 

Ditetramefliylene "ketone^ CO(C 4 H 7 ) 2 , is a colourless oil, of pepper¬ 
mint-like odour; it boils at 204—205®, gives a colourless, crystalline 
compound with hydrogen sodium sulphite, and is acted on by bromine 
with evolution of hydrogen bromide. The phenylhydrazine compound 
is obtained as a yellow oily precipitate. The oxime^ Cj^HisNO, forms 
a colourless syrup. A. J. G. 

Oxalimide. By H. Ost and A. Mente (J?er., 19, 3228—3230).— 
Oxamic acid is best prepared by heating hydrogen ammonium oxalate 
at 140®, stirring all the time, extracting with aqueous ammonia, and 
converting into the sparingly soluble barium salt. This is converted 
into the ammonium salt, and precipitated with hydrochloric acid. 
The yield is 16 per cent, 

CO 

Oxalimide^ <C(>qI>NH, is obtained by treating 20 grams of oxamic 

acid with 50 grams of phosphorus pcntachloride and 20 grams of 
phosphorus oxychloride, and heating at 80—90®. The product is put 
into ice-water, warmed at 40®, filtered, and extracted with water at 
60®. It is purified by dissolving in very dilute, warm aqueous 
ammonia, precipitating with hydrochloric acid, and recrystal Using from 
water. It forms veiy lustrous prisms, which seem to be monoclinic. It 
is sparingly soluble in water, more soluble in warm aqueous ammonia. 
Boiling water decomposes it into oxamide and oxalic acid. Concen¬ 
trated aqueous ammonia converts it into oxamide. When a cold satu¬ 
rated solution of oxalimide is treated with mercurous chloride, a 
crystalline mercury salt, C 202 N'*HgCl, separates. 

Oxalimide is also formed by the action of nitrous acid on comenamic 
acid (dihydroxypyridinecarboxylic acid). This reaction, together 
with the results of experiments made by v. Pechman and others, is in 
favour of the view that meconic and cumalinic acids are derivatives 
of pyridone, CsHiO’NH. H, M. 

Ethyl Oxalacetate. By W. Wiseicenus (Ber,, 19, 3225—^3228). 
—Ethyl oxalacetate, COOEi*CO*CH./COOEt, is prepared by dissolving 
20 grams of ethyl oxalate in 100 grams of absolute ethei*, adding 
3 grams of sodium wire, and then gradually adding 12 grams of pure 
ethyl acetate. After 12 hours, the product is solid, and is then 
washed with absolute ether, and dried over sulphuric acid. The 
sodinm-derivativey CeHnOsNa, crystallises from absolute alcohol in 
microscopic, matted needles; it is decomposed by dilute sulphuric 
acid. The ethyl salt is a rather viscous oil, almost without colour 
and odour; it decomposes when heated. The dilate alcoholic solution 
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gives with ferric chloride an intense dark red coloration. When 
boiled with dilute alkali or baryta-water, it yields oxalic and acetic 
acids. Warm 10 per cent, sulphuric acid decomposes it with evolu¬ 
tion of carbonic anhydride and formation of pyruvic acid. When 
saponified by Ceresole’s method for the preparation of acetoacetic 
acid, monpthyl oxalacetafe, CcHt^Oa, is obtained. The latter crystallises 
from benzene in stellate groups of needles, melting at about 00°. 
It is readily soluble in alcohol, ether, and water, and has a strongly 
acid reaction. 

Fhenylhydrazinp ethyl oxalacetafe crystallises in plates ; when boiled 
with water, it yields an acM, CioHnN^Oa (analogous to that obtained 
by Knorr from phenylhydrazine ethyl acetoacetatc (Abstr., 1884, 
1377). This dissolves readily in alcohol, sparingly in water, and 
decomposes at about 250° without melting. N. H. M. 

Olycuronic Acid. By H. Thierfelder (Bcr., 19, 3148).— 
Bromine converts glycuronic acid into saccharic acid, thus showing 
the presence in the former acid of an aldehydic group, and also its 
close relation to dextrose. L. T, T. 

Fermentation of Citric Acid. By F. Watts (J. Soc. Chrw, 
Ind., 6, 215—218).—Warington (this Journal, 1875, 03G) has made 
an attempt to ascertain the amount and nature of the volatile acids in 
concentrated Sicilian lernon-jniee, wdth a view to determine the acids 
other than citric wdiich occur in concentrated juice. When perfectly 
fresh juice is distilled, the distillate is neiitral, and consists only of 
water, with a small amount of essential oil derived from the peel. 
It is thus clear that volatile acids are not normal constituents of th(j 
juice. When lomon-juico is allowed to remain for some days in an 
open vessel, a film of mould gnidually forms on the surfaee, consisting 
of a large niiraherof minute cells of saccharomyccs viycodernia. If this 
juice is now’^ distilled, the distillate is found to be acid. From an 
examination of the distillate purified by redistillation, the author 
infers the pi’csonee of acetic acid, traces of formic acid, and possibl^^ 
some propionic acid, arid indirectly the existence of ethyl alcohol, 
with possibly some propyl alcohol, and minute quantities of methyl 
alcohol in the original juice after fermentation. It is also shown by 
experiment, that under the influence of saccharoinyces viyroderma citric 
acid is split up directly into carbonic anhydride and water, oxygen 
being absorbed. It w’as found that the grow^th of this fungus ceased 
shortly after air was excluded. D. B. 

Decomposition of Amides by Water and Dilute Acids. By 

Berthelot and Andre (Gompt rend,, 103, 1051—1057).—Urea is 
decomposed by hydrochloric acid at the ordinary temperature. 
100 c.c. of solution containing 1*0293 gram of urea was mixed with 
10 c.Q, of hydrochloric acid containing 3*78 grams of HCl, allowed 
to remain 24 hours, diluted with water, neutralised wdth magnesia, 
and the ammouia estimated by Schloesing’s method. After boiling 
for one and a half hours about one-ninth of the total nitrogen in the 
^nrea was (ftitained in tho form of ammonia (0*0523 gram). A similar 
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quantify of urea solution was boiled for an hour and a half with 
2 grams of magnesia, and 0‘0353 gram of ammonia was obtained, the 
amount evolved being practically the same in each half hour. The 
difference between the two quantities represents the ammonia formed 
by the action of hydrochloric acid in the cold, and is equivalent to 
the conversion of alwut 4 per cent, of the total nitrogen into ammonia 
in 24 hours. The action of the acid increases with the concentration, 
and also with the temperature. 

It is well known that urea is partially decomposed when boiled with 
water. At the ordinary temperature, however, there is no appreciable 
decomposition, even after five days. Dilute sodium hydroxide solution 
decomposes urea slowly in the cold, but the action is much less 
marked than that of hydrochloric acid. 

Asparagine is also decomposed by hydrochloric acid in the cold to a 
somewhat less extent than urea, and the decomposition increases witli 
the concentration of the acid. It is decomposed by magnesia, as 
Boussingault observed, and also by boiling water, although only to a 
very slight extent. The action of soda is much more marked than 
with urea. 0*5 gram of asparagine mixed with 50 c.c. of water and 
6 grams of sodium hydroxide, loses one-third of the total nitrogen in 
24 hours, and about half of the total nitrogen in five days, or almost 
the whole of the nitrogen which is evolved as ammonia in the ordinary 
reaction. 

Oxamide, when triturated with hydrochloric acid of 10 per cent., 
loses 0’7 per cent, of the total nitrogen in the form of anjnionia in 
two hours. When boiled with magnesia, 6*3 per cent, of the total 
nitrogen is evolved as ammonia in the first half hour, and 3*4 per cent, 
in the second half hour. The first loss is due fo the decomposition of 
the oxamide, and the second to decomposition of magnesium oxamate. 

In all these cases the action of acids varies with the nature of the 
amide, is pro port ioiuil to the time of action, and increases with the 
concentration of the acid and with the temperature. 

The action of acids or alkalis on the amides derived from the 
alcoholic amines and from the hydroxy-acids will be different, since 
these amines are reconverted into ammonia with great difficulty. 
Hydrochloric acid tends to regenerate the amines from their deriva¬ 
tives, in consequence of the alkalinity of the amines. In the case of 
substances of complex function, like glycollamine and the leucines, 
both acids and alkalis will tend to produce the same azotised and 
oxygenised derivative, because each can combine with it. 

Aspartic acid is not sensibly affected either by boiling water or by 
magnesia. Uric acid yields no ammonia when boiled with magnesia 
for an hour, but if triturated for two hours with hydrochloric acid of 
10 per cent., it loses about 1 per cent, of the nitrogen in the form of 
ammonia. C. H. B. 

Derivatives of Acetothienone. By H. Bkunswig (Uer., 19, 
2890—2896).—CiSHa-CO-CHaBr, prepared by the 
bromination of acetothienone dissolved in carbon bisulphide, is a pale 
yellow oil, the vapour of which affects the mucous membrane. It 
cannot be distilled under ordinary pressures without deoofiaposition y 
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at a Ictw temperature it forms small, yellow crystals. The anilide^ 
C 4 SH 3 *CO*CH 3 'NHPh, crystallises in leaflets melting at 80®; its acetyl 
derivative, CiSHa'CO'CHj'NPhAc, forms hard, brown crystals melting 
at 141*6®, and its nitroso-derivative, rhombic crystals melting at 81°, 
soluble in ether and alcohol, sparingly soluble in water. The thio» 
cyavate^ O^HaS^OO'CHa'SCN, crystallises in colourless leaflets melting 
at 88®; sparingly soluble in water and light petroleum, readily soluble 
in chloroform. Dihromacetofhienone^ C 4 SH;,'CO*CHBr 2 , is a heavy, 
colourless oil, solidifying in a freezing mixture, and completely 
decomposed when heated under ordinary pressure. 

Ginnamifl ildenijl hetone^ CiSHa'CO’CH ! CHPh, prepared by satu¬ 
rating with hydrogen chloride a mixture of acetothiiinone and benz- 
aldehyde in equimolecular proportions, crystallises in grouped needles 
or prisms, very soluble in ether and chloroform, sparingly soluble in 
water. The dibromo-compound crystallises in colourless leaflets 
melting at 157®, and is soluble in alcohol. V. H. V. 

Isomerism of the Thiophenio Acids. Derivatives of /3-Thio. 
phenic Acid. By A. Damskv (Pen, 19, .3282—3*28G; compare this 
vol., p. 129).—The ordinary method of preparing /J-thiophenic acid by 
the oxidation of /J-thiotolen affording only a poor yield, the a iihcr 
prepared /3-otliylthiophen and oxidised it with potassium puMnan- 
ganate; no atlvantagc, however, was derived thereby, since the 
amount of /3-acid obtained was not greater than that formed by the 
oxidation of /3-thiotolen. The best yield, 8 per cent, of the theoretical 
quantity, was obtained by oxidising /3-thiotoleu in quantities of 
1 gram with a mixture of 6*7 grams of sodium hydroxide, and 
3*8 grams of potassium permanganate in 333 grams of waiter. When 
dissolved in water at 15® or 18®, 100 c.c. of the solution contain 
0’44 gram of /3-tlnophenic acid; the solubility of the barium salt is 
11*64 at 17®, and that of the calcium salt is 7*92 at 14*5°. The amide 
crystallises in slender, colourless needles, melts at 177*5—178®, and is 
very sparingly soluble in ether; the pkenijlcarhamide crystallises in 
conceiitrically-gronped needles, melts at 206®, and is sparingly 
soluble in alcohol. 

l3-ElhyIfhioplien, C 4 SIT 3 Et.—When ethyl etlienyltricarboxjdato 
(Abstr., 1883, 45) is treated with the calculated quantities of sodium 
ethoxide and etliyl bromide, a vigorous action takes place, accom¬ 
panied by considerable development of heat, and ethyl butenyltriear- 
boxylate is obtained as an oil. This is saponified, and from the acid, 
by heating it at 120—170® until evolution of carbonic anhydride 
ceases, /3-ethylsuccinic acid is obtained, which by distillation with 
phosphorus trisiilphide yields /3-ethylthiophen. This is an oil re¬ 
sembling a-othylthiopheii in properties. W. P. W. 

Reduction of «5r.Thiophendicarboxylic Acid. By F. Ernst 
(Ber., 19, 3274—3278).— 1 'etrahydrothiophemlicarho'^ijlie acid, 

C4SHe(COOH), [=2:5], 

IS prepared by adding 15 parts of sodium amalgam (4 per cent. Na) 
to 1 part of «-«-thiophendicarboxylic acid and 0*5 part of sodium 
hydroxide dissolved in water, and heating at 100® for two hours; the 

VOl*. L3I. r 
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product is converted info the silver salt, and from this by tiwtment 
with hydrogen sulphide the hydro-acid is obtained. It crystallises in 
yellowish-white probably monocHnic tables, melts at 162® (corr.), is 
readily soluble in water, less so in ether, and shows all the properties 
of a hydro-acid. Thus it reduces an ammoniacal silver solution, and 
when heated with sulphuric acid decomposes into thiophenic acid and 
carbonic oxide. The barium salt, C4SHii(000)2Ba, crystallises in 
small lustrous scales ; and the silver salt, C 4 SH 6 (COOAg)a, is a white 
powder. When an alcoholic solution of the hydro-acid is saturated 
with hydrogen chloride, meihijltetrahydrothiophendicarhoxylatej 

C4SH«(COOMe)2, 

is obtained as an oil which cannot be distilled and does not solidify. 

a-Thiophencarboxylic acid, on reduction, yields an acid which crys¬ 
tallises in colourless needles, melts at about 48®, is readily soluble in 
water, and reduces ammoniacal silver solution. W, P. W. 

S 3 rnthetical Investigations in the Thiophen Series. By 

F. Ernst (Per., 19, 3278—3282).—The author has endeavoured to 
effect the synthesis of an anthracene of the thiophen series, but with¬ 
out success. The following compounds prepared in the course of the 
work are described:— 

Orthotoliiyl thieriyllcetone^ CrtFl 4 Me*CO*C 4 SH 3 , obtained by the action 
of orthotoluic chloride on thiophen in the presence of aluminium 
chloride, is a colourless oil; when boiled for some time it loses water, 
and js completely resinified. The acetoxime is a non-volatile oil. 

Phenyl thiotolyl ketone^ C 6 H 6 *CO*C 4 SH 2 Me, is formed by treating 
coal-tar thiotolen with benzoic chlonde in the presence of aluminium 
chloride. The ketone is a syrup, and on long boiling loses water and 
is resinified. The aceUhvime was prepared, but is not described. 
When thienylglyoxylic acid is reduced with sodium amalgam in the 
cold, thienylglycollic acid, C 4 SH 3 *CH(OH)*COOH, is obtained. It 
crystallises in white needles, melts at 116°, is readily soluble in water, 
alcohol, ether and benzene, and decomposes on distillation. Oxida¬ 
tion with manganese dioxide converts it into thiophenaldehyde; the 
yield, however, is small. The barium and calcium salts are readily 
soluble in water; the silver salt is obtained as a white precipitate. 

Thi^nylacetic acid, C 4 SH,*CH 2 *COOH, is obtained by boiling tbifinyl- 
glycollic acid with hydriodic acid and amorphous phosphorus. It 
forms colourless crystals, melts at 76®, and is soluble in hot water, 
alcohol and ether. The barium salt forms white crystals readily 
soluble in water; the silver salt is obtained as a white precipitate. 

W. P. W, 


Synthesis of «-Phenylthiophen. By W. Kues and 0. Paal 
(Per., 19, 3141—3144).—Following out their previous work (Abstr., 
1886, 536), the authors find that if ^-benzopropionic or ^-benzoiso- 
succinic acid is substituted for levulinic acid, similar reactions occur. 
In these cases, however, the intermediate hydroxy-product appears to 
be less stable than thiotolen, and traces only were obtained. The 
main product was gt-phenylthiophen^ 04 SH 3 Ph [Ph = 1]. With the 
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isosticcmio acid, evolution of carbonic anhydride and formation of the 
ketonic acid takes place before the reaction occurs. a-Phenylthiophen 
crystallises in plates melting at 40—41°, and is soluble in carbon bisul¬ 
phide and the usual organic solvents, insoluble in water. It is volatile 
in steam, and has the characteristic odour of diphenyl. It dissolves 
in cold concentrated sulphuric acid, and is reprecipitated unchanged on 
the addition of water. It shows the indophenin reaction, but does 
not give any characteristic coloration with Laubenheimer’s reaction. 
When added to cold bromine, it forms parahromophenyltribromo- 
thiophen^ which crystallises in white needles molting at 145—146°, 
sparingly soluble in alcohol and acetic acid, easily in carbon bisulphide 
and benzene. It is a very stable compound, may be heated with 
dilute nitric acid at 180° without change, and is only oxidised by 
continued boiling with chromic acid in acetic solution, and then 
forms* parabromobenzoic acid. Attempts made to form a phenyltri- 
bromothiopben were iinsncce.ssful. A mixture of a compound crys¬ 
tallising in white needles melting at 55—56° (probably a phenyl- 
dibromotbiophen) with a very soluble bromo-derivaiive, melting at 
33—36°, was produced. L. T. T. 

Pentathiophen-group. Bv K. Krekrler {Ber., 19, 3266—3274). 
—The lactone of «-methylhydroxygluiaric acid (Block and Tollcns, 
Abstr., 1886, 533) is prepared by slowly adding 100 grams of levulic 
acid to 100 grams of potassium cyanide, finely rubbed with 10 grams 
of water, the whole being well cooled. It is then kept for 24 hours 
in a loosely-closed vessel, treated with the necessary amount of 
fuming hydrochloric acid, and left for three or four days. It is 
extracted with ether, saponified by heating for one hour on a water- 
bath with fuming liydrochloric acid, and again extracted with ether. 
It is puinfied by means of the barium salt. The hydroxy-acid is con¬ 
verted into methylglutaric acid by boiling with twice its volume of 
hydriodic acid and amorphous jihosfdiorus. 

CMe’CH 

^-Methylpentathioplien, is obtained by distilling 

5 grams of sodium raetbylglutarate (dried at 160°) with 10 grams of 
phosphorus trisulphide at 180—250°. From 550 grams of sodium 
salt, 20 grams of crude oil were obtained ; this is boiled for some 
hours with strong potash solution, distilled, the oily distillate treated 
with a little dilute permanganate solution, and then re-distilled over 
sodium. It is a colourless, very refractive oil, boiling at 134°, and 
has the odour of pure xylene. Sp. gr. = 0*91)38 at 19° (water at 
19° = 1). When the solution of the substance in glacial acetic acid 
is treated with a solution of isatin in the same solvent, and then 
with sulphuric acid (keeping it cold), an intense dark-green coloration 
is produced. When poured into water, a green flaky precipitate is 
fortined, soluble in ether. Laubenheimer’s reaction yields a dark 
violet coloration in sulphuric acid. 

fi-^Methylmetopentathienort^., CsSEUMeAc, is prepared by treating a 
solution of 1 part of /J-methylpentathienone in 10 parts of light 
petroleum with the calculated amount of acetic chloride, and adding 
alamininm chloride^ until the evolution of hydrogen chloride ceases. 

r 2 
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It 18 puriBed by steam distillation. It is a clear heavy oil, having an 
odour resembling that of acetophenone; it boils at 233—235®(ancorr.). 
The ketoxime^ 06 SH 4 Me*CMe I N*OH, was prepared by Peter's method 
(Abstr., 1885, 141). It crystallises from ether in long, branched 
needles melting at 68 ®; it dissolves readily in alcohol and ether. 

When ) 3 -methylpentathiophen is treated with 0*3 per cent, alkaline 
potassium permanganate solution, the oxidation takes place very 
quickly with formation of acef.ic and oxalic acids. 

When air saturated with methjlpentathiophen is passed through 
fuming nitric acid a nitro-compound is formed. The alcoholic solu¬ 
tion of the latter, treated with a drop of potash solution, acquires an 
intense violet-i*ed colour which disappears in a few minutes. 

N. H. M. 

Action of Light on Nitrobenzene in Alcoholic Solution. 

By G. CiAMiciAN and P. Silber (2?er., 19, 2899—2900).—In continua¬ 
tion of experiments on the transformation of quinone to qninol on 
exposing its alcoholic solution to sunlight (Abstr., 1886, 695), the 
authors have studied the chemical change induced in nitrobenzene 
under similar conditions. Among the products obtained, were alde¬ 
hyde, aniline, and a quinoline base, probably qiiinaldine. 

V. H. V. 

Orthoethyltoluene: Oxidation of Orthodialkyl-derivatives 
of Benzene with Potassium Permanganate. By A. Claus and 
E. PiESZCEK (i?er., 19, 3083—3092).—The common statement that 
ortho-xylene, on oxidation with potassium permanganate, yields 61*86 
orthotoluic acid and then phthalic acid is incorrect, nothing bub 
phthalic acid being formed; not even a trace of orthotoluic acid is 
detectable. By the oxidation of orthoethyltoluene with potassium 
permanganate, orthotoluic, phthalic, and terephthalic acids were ob¬ 
tained according to the temperature and concentration of the solutions. 
At 100°, in alkaline solution, total combustion took place. The results 
obtained with cymene completely corresponded with those obtained 
with orthoethyltoluene. 

Bromorthoethyltoluene is a colourless oil boiling at 220 — 221 ° 
(uncorr.); when heated with nitric acid, sp. gr. 1 * 2 , In sealed tubes at 
190—200°, it is oxidised to a bromorthotoluic acid, [Me ; COOH : Br ss 
1:2:4]. This forms snow-like flocks composed of slender needles, 
melts at 118° (uncorr.), is sparingly soluble in cold water, readily 
soluble in alcohol, ether, and hot water, and yields readily soluble 
crystalline salts with the alkali metals, and with barium and calcium. 
It is not identical with the acid described by Jacobsen (Abstr., 1885, 
143), to which he assigned the same constitution; the authors consider 
it more probable that his acid has the constitution [1:3:4]. 

By the action of nitric acid on orthoethyltoluene in the cold, a 
'mono* and dmifro-derivative are formed; the latter is a pale-yellow 
oil, and does not solidify at 0 °. 

OrtJioethyltoluene-fi-sulphonio acid, OeHsMeEt-SOaH [1:2:4], is 
obtained, together with the at-acid which has not yet been investigated, 
by the action of pyrosulphuric acid on orthoethyltoluene; it forms a 
deliquescent, colourless, crystalline mass. The potassium, sodium, 
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bariam, calciam> lead,, copper, and silver salts are described. The 
chloride is a yellow oil, the amide forms a yellow, battery mass. 

A. J. G. 

Oxidation of the Homologues of Phenol. By B. HbYxMann and 
W. KOnigb (J?er., 19, 3304—3315).—Continuing their experiments 
(Abstr., 1886, 542), the authors find that the oxidation of the homo¬ 
logues of phenol can readily be effected if the phenols are converted into 
the corresponding dipotassium phosphates; these double salts are pre¬ 
pared by heating the phenols (1 mol.) with phosphoric oxychloride 
(1 mol.), carefully adding water to the cooled product, extracting the re¬ 
sulting chlorinated phosphorus compounds with ether, and decompos¬ 
ing them with potassium carbonate. The double phosphates are then 
oxidised with alkaline potassium permanganate, acidified with hydro¬ 
chloric acid, and boiled for a short time. The double phosphates of the 
phenols are found to be more stable than the corresponding double 
sulphates, and a better yield is obtained when the former are oxidised. 
By this method, orthocresol is readily oxidised tt) salicylic acid. 

Thymol treated with potassium pyrosulpliate yieldsadouble sulphate, 
CfiHaMePr^’SOiK [Me : SO 4 K : Pr == 1 : 3 : 4], crystallising in fine 
silky fibres, which decomposes readily on keeping or wdien heated on 
a water-bath, although it is stable in alkaline solution ; it is sparingly 
soluble in 50 per cent, alcohol, readily soluble in absolute alcohol and 
in water. When the double sulphate or double phosphate is oxidised, 
thymohydroxycumic acid, COOH’CsHalV'OH [COOH : OH : Pr = 
1 : 3 : 4j (Abstr., 1879, 158), is obtained. 

Carvmryl potasdwm eulphaie, CeHsMePrSOiK, crystallises in silvery 
scales, decomposes very readily on keeping or on gently heating, 
is stable in alkaline solution, and is soluble in water and 
absolute alcohol. Carvacryl dipotassium phosphate, C 6 H 3 MePrP 04 K 3 
-f 5 H 2 O, crystallises in large, silvery laininte decomposing 
at 100°, readily soluble in water and in absolute alcohol. Some 
tricaiwacryl phosphate was formed in the preparation of the 
double salt. Wlieii oxidised with permanganate, both the double 
sulphate and double phosphate yield parahydroryisopropylsalirylic 
acid, COOH-C 6 H 3 (OH)-CMe/OH [COOH : OH : CMtvOH =1:2 :‘4J, 
which crystallises from water in large, flat needles, and in slender, 
concentrically grouped needles from chloroform. The acid melts at 
130—J35°; a more exact determination was not possible owing to the 
tendency to dehydrate and form parapropenylsalicylic acid. Hydroxy- 
iso propylsalicy lie acid is sparingly soluble in cold water, readily 
soluble in chloroform, alcohol and ether, insoluble in carbon bisul¬ 
phide, and gives with feiTic chloride an intense reddish-violet 
coloration. The silver salt, CioHn 04 Ag, crysUillises in colourless 
needles; the copper salt, (CioHii 04 ) 2 Ca + H 3 O, crystallises in green 
prisma which do not lose their colour on drying; it is sparingly soluble 
in water. When heated with concentrated hydriodic acid and 
amorphous phosphorus, the acid is reduced to isohydroxycuinic acid, 
OH-CeHaPr^COOH (Abstr., 1878, 731). 
l^arapropenylsalicy lic acid^ 

COOH-C*Ha(OH)-CMe I CHa [COOH : OH : (CMe : CH*) = 1:2:4], 
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is readily obtained from hydroxyisopropylsaUcyHo acid by gently 
warming it on a water-bath with dilute hydrochloric acid. It 
crystallises in slender needles, melts at 145—146®, is sparingly soluble 
in cold water, readily soluble in alcohol, ether and boiling carbon 
bisulphide, and gives an intense reddish-violet coloration with ferric 
chloride. It is volatile with steam, and when heated at 150® sublimes 
with slight decomposition. The siloer salt, CioHaO^Ag, forms a 
c^stalline powder, very sparingly soluble in water; the copper salt, 
(CioHe 03 )aCu + 2 H 20 , forms small, green crystals insoluble in water, 
the anhydrous salt is not hygroscopic. By reduction with sodium 
amalgam in the cold, an acid agreeing in its properties with Jacobsen’s 
isohydroxycumic acid (loc, cit.) was obtained; the melting point, 
however, was 96—97° instead of 93—94°. 

When a boiling aqueous solution of hydroxyisopropylsalicylic acid 
is treated with an equal volume of concentrated hydrochloric acid, a 
polymeride, propenylsaiicijlic acid^ (CioHxoOa)^?, is obtained in small, 
white crystals which melt at 230° with evolution of carbonic anhydride. 
It is insoluble in water and carbon bisulphide, soluble in hot acetic 
Jicid, alcohol and ether, and the alcoholic solution is coloured an 
intense reddish-violet with ferric chloride. The acid is not volatile 
with steam nor is it reduced by sodium amalgam. 

Attempts to oxidise the ethyl, isopropyl, isobutyl, and amyl 
potassium sulphates led to no result. W, P. W. 

Action of Sodium Methoxide on Bromobenzene; By F. 

Blau { Monatsh , Ohem ,, 7, G21—636).—When bromobenzene is heated 
with sodium methoxide in sealed tubes, anisoil is formed together 
with phenol; the sodium methoxide thus acting like a mixture of the 
alcohol and alkali: a considerable proportion of the bromobenzene is 
unaltered. The reactions with di- and symmetrical tri-bromobenzenes 
are precisely analogous; thus from the former are obtained brom- 
anisoi'l, dimethylquinol, and bromophenol; from the latter adibromo- 
phenol and dibromanisoil. The dibromophenol forms white crystals 
melting at 76*5°, readily soluble in alcohol and ether, sparingly in 
water and petroleum; on fusion with alkali, it yields phloroglucol; it 
is, therefore, a symmetrical compound. V. H. V. 

Bisulphides with Mixed Organic Radicles. By B. Otto and 
A. ROssino (Ber., 19, 3132—3138).—Hitherto no organic bisulphides 
with mixed radicles have been obtained. The authors find that such 
compounds are formed when a mixture of two mercaptans are treated 
with bromine, and that the reactions take place the more readily the 
more closely allied are the radicles of the reacting mercaptans. The 
reaction is B-SH 4- R'-SH + Br 2 = 2HBr + R*S 2 *R'. 

Fhenyl paratolyl bisulphide , C 7 H 7 *S 2 *Ph, is obtained by dissolving 
molecular proportions of phenyl and paratolyl hydrosulphides in ten 
times their volume of ether, and slowly adding a molecular proportion 
of bromine. This substance is a thick, pale-yellow oil. It is insoluble 
in water, miscible in all proportions with alcohol and ether, has an 
odour somewhat resembling that of tolyl hydrosulphide, is heavier than 
water, and scarcely volatile in steam. When heated with alcohol and 
zinc^^dust, it is decomposed into the corresponding zinc mercaptides. 
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Ethyl amyl bmdphide, prepared in a similar way, is a thin, colourless 
liquid of very strong and unpleasant garlic-like odour. It is insoluble 
in water, soluble in ether and alcohol, lighter than water, and volatile 
in steam. 

Ethyl phenyl bisulphide. —The authors attempted to obtain this 
compound by the above method, but it was only formed in very 
small quantity, the principal products being diethyl and diphenyl 
bisulphides. But by modifying Schiller and Otto’s method for the 
preparation of organic bisulphides (this Journal, 1877, i, 306), the 
authoi’S were successful. 10 grams of phenylsulphinic acid (1 mol.) and 
15 grams of ethyl mercaptan (3 mols.) in alcoholic solution were heated 
in sealed tubes at 100°. The action took place according to the 
equation PhSO.H + 3EtSH == PhS,-Et + Et,S., + 2 H 2 O. Ethyl 
phenyl bisulphide is a thick, oily, strongly refractive liquid, heavier 
than w^ater, and only very slightly volatile in steam. It is insoluble 
in water, soluble in ether and alcohol. Phenyl ]>aratolyl bisulphide 
was also prepared by the action of phenyl hydrosulphide on paratolyl- 
Hulphiuic acid. 

When the ethyl salts of the thiosulphonic acids are heated with 
mei‘caj)tans read ions similar to the above occur; these are not, how¬ 
ever, of BO simple a kind, but take place simultaneously according 
to the two equations :— 

I. R-SO,-SR + 4R'-SH = R^Sa + + 2 H 2 O. 

II. R-SO/SR + 4R'-SH = 2it-Sj-R' + 11',S^. 

Phenyl disulphoxide (PlrSaO-^Ph) and ethyl mercaptan thus yield 
ethyl bisulphide, phenyl bisulphide, and ethyl phenyl bisulphide. 

L. T. T. 

Action of Silicon Fluoride on Organic Bases. By C. L. 

Jackson and A. M. Comey (Ber., 19, 31^4—3195).—The authors 
intend studying these reactions. When silicon fluoride is passed over 
aniline, a compound of the formula 3NH,Ph,2SiF4 is formed. This 
compound was obtained by Laurent and Delbos {Ann. Chim. Phys., 
22, 101), but its composition was not established. It forms white, 
microscopic needles, and sublimes without fusion. It is insoluble in 
othex*, benzene, and light petroleum. With winter or alcohol, it forms 
aniline hydrosilicotiuoride. 

Ortho- and para-toluidine, diphenylamine, and dibeuzylamine form 
similar compounds. L. T. T. 

Aniline and Diphenylamine from Phenol. By V. Mekz and 
P. Mullkk 19, 2901—2917).—In this paper, the various methods 

used, and tlie conditions required for the conversion of phenol into 
aniline and diphenylamine are fully described. Thus when phenol and 
ammonium zinc chloiude or simply ammonium chloride are heated at 
330®, 70 to 80 per cent, of the phenol is converted into the amine, the 
yield of which is dependent on an excess of the ammonium salt, the 
teitiperature, and the time of heating. The same change may also be 
effected with zinc oxide or magnesia and ammonium chloride, the 
presence of an excess of the latter preventing the formation of 
diphenylamine. Experiments in an autoclave were not so satisfactory; 
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the pressure when the mixture was heated at 320®, was 20 to 25 
atmospheres. V, H. V. 

Action of Alcoholic Hydrogen Chloride on Nitrosamines. 

By O. Fischer and E. Hepp (Ber., 19, 2991—2995).—The authors 
fiod that certain nitrosamines undergo intramolecular change by the 
action of alcoholic hydrogen chloride thus; for example, methylphenyi- 
nitrosaraine is converted into 1 : 4 nitrosomethylaniline. 

1 : 4 Nitrosmethylaniline is prepared by adding alcoholic hydro¬ 
gen chloride to an ethereal solution of methylphenylnitrosamine; a 
vigorous action takes place after some time, and small yellow needles 
of the 1 : 4 nitrosomethylaniline li^^drochlorido separate in an almost 
pure state. The base is obtained by precipitation with sodium 
carbonate or ammonia, either in yellowish-green lamina;, or from very 
dilute solutions in large, steel-blue prisms ; it is readily soluble in 
alcohol, ether, and chloroform, sparingly soluble in benzene, and only 
slightly soluble in light petroleum and in water. It melts at 118® and 
suffers decomposition when more strongly heated. When heated with 
solution of sodium hydroxide, it is decomposed into 1 : 4 nitrosophenol 
and methylamine; whilst by reduction methylparaphenylenediaraine 
is obtained. Paranitrosomethylaniline is a secondary base, and by 
the action of nitrous acid yields 1 ; 4 7iitrosonit4hylj)henylnifrosamine^ 
NO'CeHi'NMe'NO ; this compound crystallises from alcohol in nodules, 
and melts at lOl''. CareFiil oxidation wdth nitric acid of sp.gr. = 1*13 
converts it into 1 : 4 nitromethylphenyhdtrosamme; this forms yellow 
needles melting at 104®. 

When methylaniline, dissolved in alcoholic hydrogen chloride, is 
treated in the cold with one molecular proportion of sodium nitrite, 
thei'e separate after long standing two compounds, 1 : 4 nitrosomethyl¬ 
aniline hydrochloride and 1 : 4 nitrosoraethylphenylnitrosamine, the 
latter being formed in the greater quantity, and a corresponding pro¬ 
portion of the methylaniline remaining unacted on. 

1 : 4 Nitrosopthylafriline, obtained in a manner similar to the methyl- 
derivative, crystallises in green lamince, melts at 78®, and is readily 
soluble in alcohol, ether and benzene, sparingly soluble in water. Its 
hydrochloride crystallises in stellate groups of needles. By reduction, 
cthylparapheiiylendiamme is obtained; this base is a thick oil and 
distils at 270®. Its hydrochloride forms colourless, narrow scales 
readily soluble in water, less soluble in alcohol. From 1 : 4 nitroso- 
ethylaniline, 70 per cent, of the nitrosophenol and 80 per cent, of the 
ethylamine hydrochloride required by theory were obtained by 
heating it with sodium hydroxide solution, 

1 ; 4 Nitrosoethylorthotoluidine melts at 140® and crystallises in 
green scales, frequently exhibiting a bluish shimmer, 

1 : 4i Nitrosodijdienylamine^ohtfiiued from Wittes diphenylnitrosamine, 
crystallises in green tables showing a bluish shimmer, melts at 143®, 
and dissolves readily in alcohol, ether, and chloroform, giving brown 
solutions, and in sulphuric acid with a red colour, which at once 
changes to violet on warming. The hydrochloride crystallises in browti 
tables having a bronze lustre, or in dark reddish-brown needles, and is 
decomposed by water with liberation of the base. W. P. W. 
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Preparation of Benzylamine and Phenethylamine. By S. 

HooaKWKKFF and W. A. Van Dorp Tmv. Ohirru^ 6, 252—254). 
—Hofmann has suggested the action of bromine on phenylacetamide 
in presence of dilute alkali as a convenient method for the preparation 
of benzylamine (Abstr., 188d, 45). It is here shown that the yield is 
considerably increased by preparing the alkaline hypobromite first and 
then adding it subsequently to the amide. 

The preparation of benzylamine and phenethylamine by this method 
is described. V. H. V. 

Isodinitrodlmethylaniline. By P. v. Rf)MBURGH {Hec. Tmv. 
Chim.^ 5, 240—245).—According to Mertens, when diiiitrophenyl- 
nitraiiiine is heated with phenol, tctranitrodimethylazobenzene, a red 
compound is produced, rcconvertible into the nitramine by treatment 
'uith nitric acid (Abstr., 1885, 1022). As, however, trinilrophcnyl- 
methylnitramine yields a similar red substance, rec'oiivertihle into the 
nitramine, which has been shown to be irinitroplienylmethylaniline, 
it is probable that tlie red substance obtained by Alertens is a diiiitro- 
methylaniline. The analytical results support this view quite as well 
as that of Alertens. As a confirmation, the author by acting on 
tetramethylbenzidine with niti*ic acid, obtained a product resembling 
the isodinitrodimetliylauiline of Alertens, whicli when boiled with 
nitric acid yielded the corresponding nitramine; from tliis, (he red 
substance was obtained, the analysis of which showed that it was a 
tetranitrodimethylbenzidino. When treated with nitric acid, this 
yielded the theoretical quantity of the nitramine. V. H. V, 

New Synthesis of Thiodiphenylamine. By A. Beunthskn (Ber., 
19, 3255 —325()).—Tbiodiphenylaiuine is obtained by beating orth- 
amidoplienyl mercaptan and catechol at 220—240” for about 30 hours. 
The product is extracted with alkali and acid, and crystallised from 
ether and light petroleum. This synthesis forms an importaiii sup¬ 
port in favour of thiodiphenylamine being a di-ortho-eompound (com¬ 
pare Beimthsen, Abstr., 1880, 53, and Mohlau, Ber., 19, 2013). 

N. H. Al, 

Ethereal Carbonates. By G. Bender (Ber., 19, 2050—2952). 
—Oxycarbimidopbenol, described by Kalckhoff (Abstr., 1883, 110^) 
and previously by Groeuvik (BwB. Soc, Chivi., 26, 177), and hydioxy- 
methcnylamidophenol, prepared by Sandmeyer (this vol., p. 135), are 
identical with the author’s anhydro-orthamidopheiiyl carbonate 
(Abstr., 1887, 37) which melts at 137—138"'. Kalckhoff’s compound 
on further purification becomes white, and its acetyl-derivative is 
soluble in water like the corresponding substance obtained by the 
author. The ethyl salt prepared by Sandmeyer has the formula 

CeH 4 <Q^C*OEt, that of the salt obtained by the author is 

NEt 

In the existence of these two isomerides, the 

parent substance exhibits a remarkable analogy to carbostyril and 
isatin; it also has a pseado*form in addition to its ordinary 
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one, although whether the latter is a lactim or lactam canuot yet be 
decided. 

The author’s ethyl salt melts at 29*^ and has a bitter taste. Con- 
centrated hydrochloric acid is without action on it at 100®, but 
dissolves it in the cold forming a highly unstable hydrochloride. 

W. P. w. 

Benzyl-derivatives of Hydroxylamine. By F. Waldeb 
19, 3287—3294).—Further investigation has shown that the con¬ 
clusions respecting the composition of tliese compounds arrived at in 
the author’s previous paper (Abstr., 1886, 796) are erroneous. A 
complete analysis of the compound obtained by the action of methyl 
iodide and sodium on dibcnzylhydroxylamine and described as tri- 
benzylbenzoxyammonium iodide, shows that it has the formula 
Na(€ 7117 ) 40 ,HI. The hydriodidc can be decomposed by alkalis, but, 
since the base is soluble in water and only sparingly soluble in ether, 
a separation is better efPected by employing moist silver oxide. The 
base crystallises over sulphuric acid, distils with decomposition at 
high temperatures, and is very deliquescent; when heated with water, 
it yields dibcnzylhydroxylamine, whilst by the action of acetic anhy¬ 
dride acetyldibenzylhydroxylamine is obtained. The 
N 8 (C 7 H 7 ) 40 ,H 2 PtCl 6 , crystallises in slender, yellow needles, melts at 
153®, and is insoluble in cold water and ether. The sulphate^ 
N 2 (C 7 H 7 ) 40 ,H 2 S 04 , iorms transparent prisms, melts at 152®, and is 
insoluble in alcohol and ether, readily soluble in water containing 
apid. The N 2 (C 7 ll 7 ) 40 , 2 HN 03 , crystallises in white, feathery, 

flat needles, melts at 159®, and is sparingly soluble in 'water. 
The hydrochloride, N 2 (C 7 H 7 ) 40 , 2 HC 1 , forms thick prisms showing 
a nacreous lustre, is insoluble in ether, and only sparingly soluble in 
water after it has once separated from solution. A second hydriodide, 
N 2 ( 07 H 7 ) 40 , 2 HI, crystallises in bright yellow aggregates, melts at 
27®, and is soluble in alcohol. 

From a black, resinous mass formed in the preparation of the 
hjdriodide, N 2 (C 7 H 7 ) 40 ,HI, a black, crystalline compound may be ob¬ 
tained; it appears to be a poriodide of the formula N 2 (C 7 H 7 ) 4 C),MeI,l 2 . 

The base previously described as benzylbenzenylamiiie proves to be 
dihenzylamine, NH(C 7 H 7 ) 2 . It is found that when dibonzylhydroxyl- 
amine is heated with phosphorus trichloride and the product 
extracted with dry ether, an unstable, bright-yellow viscid oil con¬ 
taining phosphorus and chlorine is obtained, w'^hich on addition of 
water yields dibenzylamine. The nitroeamme, (C 7 H 7 ) 2 N*NO, forms 
brittle, curved, white crystals, melts at 61®, and is readily soluble in 
alcohol, ether and light petroleum, insoluble in water. The platmo^ 
chloride, N(C 7 H 7 ) 2 H,H 2 PtCl 6 , crystallises in golden-yellow needles; 
the nitrate, N( 07 H 7 ) 2 H,HN 03 , crystallises in slender glistening 
needles, melts at 186®, and is sparingly soluble in water. When 
heated with benzyl chloride at lOO®, the base is converted into tri- 
benzylamine. 

When dibenzylhydroxylamine hydrochloride is treated with potas¬ 
sium nitrite in the cold, nitrosodibenzylhydroxylamine, N( 07 H 7 )a(>N 0 , 
Is obtained; this crystallises in flat, white needles, melts at 
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and is soluble in alcohol and ether, sparingly soluble in light petro¬ 
leum, insoluble in water. If, however, cooling be omitted, and 
the nitrate be added rapidly to the hydrochloride, nitrosodlhenzyl- 
amine is obtained, N(C 7 H 7 ) 20 H + 2 HN 02 = HNO 3 + H 2 O + 
N(C7H7)*-N0. 

The author finds that mono-, di-, and tri-benzylamine are also formed 
when dibenzylhydroxylamine is prepared by Schramm’s method 
(Abstr., 1884, 51;. W. P. W. 

Correction. By L. Knorr (Jler,, 19, 8303).—In a previous paper 
(Abstr., 1884, 1198), a compound, CuHi 6 Na 04 , was stated to have 
been obtained by the action of ethyl acetoacetate on orthophenylene- 
diamine, instead of on paraphenylenediamine. Sulphuric acid is 
without action on the compound in the cold, but at 100^ paraphenyl- 
euediamine is eliminated. W. P. W. 

Action of Ethyl Acetoacetate on Aromatic Diamines. By O. 

N. Witt (/ier., 19, 2977—2978 and 3299).—By the action of ethyl 
acetoacetate, on orthotoluylonediamine, ethenyltoluylcnediamidine is 
formed. This confirms the results obtained by Ladenburg and 
Riigheimcr (Abstr., 1879, 915), the priority of whose work is 
acknowledged by the author in the second communication. 

Condensation Products from Carbo-imides and Orthodi- 
amines. By C. Daum and K. GASioitovvSKi { Ber ., 19, 3057 — 3o00). 

NH 

—Cwt barthoioluylenGcliphemjltetramine^ C 7 U 6 <^ > C(NHPh) 2 , is pre¬ 
pared by heating carbodiphenylimide and orthotoluylenediamine (mole¬ 
cular weights) for four hours at 130—140°. It crystallises from 
benzene in needles melting at 161°, and is readily soluble in alcohol 
and ether. It does not react with an excess of imide. The hydro- 
chloride^ 2C2()H2oN4,3HCl, crysbUlises in white needles melting at 
173—174°; it is very soluble in alcohol and ether, rather sparingly 
in water. The sulphate was also prepared. 

Carhorthotoluyleuediparafolylietraminey C 22 H 24 N 4 , is prepared in a 
manner similarly to the above-mentioned compound. The product is 
extracted with boiling benzene, and the white pow^der dissolved in 
alcohol, from which it separates in needles melting at 196°. The 
hydrochloride^ 202»H24N4,3HCl, crystallises from the strong acid solu¬ 
tion in needles melting at 143°. N. H. M. 

DerivativeB of Parachlorazobeuzene. By E. Mektha and K. 
Hkumann (Per., 19, 2970—2974; comp. Abstr., 1886, 874).— 
Ohlorodiamidodiphenyly NH 2 *CfiH 4 *CftH 3 Cl*NH 2 .—When parachlorazo- 
benzene in alcoholic solution is treated with zinc chloride and sul¬ 
phuric acid, and the solution, after precipitating the zinc with 
nydrogen sulphide, is made alkaline with caustic soda, chlorodiamido- 
diphenyl is obtained and can be extracted with ether. It is a 
bright yellow powder, which very readily becomes oxidised. The 
hyarooMoHde^ GuHiiN 3 Cl, 2 HGl, crystallises in tufts of white needles. 
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Faraniirochlorasobenzene, [4:1;4], is prepared 

by treating j>arachlorazobenzene with fuming nitric acid. It forms 
slender, pale-yellow needles, melts at 132*5®, and is insoluble in water, 
sparingly soluble in cold alcohol and ether, readily soluble in acetic 
acid. 

Parachlomzohmzenesulphonic achl^ S03H*C(jH4*N2*06H4Cl, [4:1:4], 
is obtained by heating parachlorazobenzene with 10 per cent, faming 
sulphuric acid at 60—70° for some time. It crystallises in brown 
needles, melts at 148°, and is very soluble in water and alcohol. The 
sodium and barium salts are described. The chloride^ CuHeN^Cl'SOaCl, 
melts at 130®, and crystallises in glistening, red prisms, soluble in 
alcohol and ether; boiling with w^ater converts it into the acid. The 
amide forms brownish-yellow prisms, melts at 211°, and is insoluble in 
water, sparingly soluble in ether and cold alcohol. W. P. W. 

Cyanazobenzene and Farazobenzenecarboxylio Acid. By 

E. Mentha and K. Heumann (Ber., 19, 3022—3025).— Paraeyanazo- 
benzene^ Ci 3 H 9 ‘Nra, is prepared by slowly adding a solution of diazoben¬ 
zene chloride (from 40 grams of araido-azobenzene hydrochloride) to a 
solution of copper sulphate (100 grams) and potassium cyanide (90 per 
cent., 112 grams) in (JOOc.c. of water at 90°. When cold, it is filtered, 
well washed, and dried; it is then sublimed and rc'crystallised from 
benzene, from which it separates in short brown needles. It melts at 
100—101°, is insoluble in water, readily soluble in warm alcohol, 
ether, and benzene. 

Parazobenzefiecarboxylic acid^ NPh! N*C6H4*C001J, is obtained by 
boiling the above nitrile in the pure state for three hours with con¬ 
centrated aqueous potash. It crystallises from alcohol in long, 
lustrous, brown prisms, soluble in ether and warm benzene. When 
boated above 210°, it becomes dark, and decomposes at a higher tem¬ 
perature. When heated with lime, a sublimate is obtained which 
melts at 170—171°, and is probabjy azophenylene. The potassium 
salt crystallises in brownish-yellow* needles soluble in water and in 
alcohol; the barium^ salt forms needles sparingly soluble in water, 
rather readily soluble in alcohol. Several other salts were pre¬ 
pared. N. H. M. 

Ohloroparazotoluene. By E. Mentha (Ber,, 19, 3026).—Chloro- 
par azotoluene, CuHiaNjGI, is prepared by treating 4*5 grams of amido- 

? arazotoluene (obtained by Nolting and Witt’s method, Abstr., 1884, 
42) with 200 c.c. of water and 150 c.c. of strong hydrochloric acid, 
and adding a solution of 5 grams of cuprous chloride in 45 c.c. of 
hydrochloric acid. It is then heated to 90°, and a solution of 
2*5 grams of sodium nitrite in 25 c.c. of water gradually added. 
The product is filtered, treated with hydrochloric acid and with 
soda solution, and ultimately crystallised from alcohol. It forms 
blown plates which melt at 97% dissolves readily in ether, alcohol, 
and benzene, and closely resembles parachlorazobenzene (compare 
Abstr., 1886, 874). S. H. M. 
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Reduction of Aldoxlmes and Acetoximes. By H. Goldschmidt 
(Ber»^ 19, 3232—3234).— Carvylamine^ C 10 H 17 N, is obtained by reducing 
oarvoxime in alcoholic solution with sodium amalgam in presence of 
acetic acid. 

Benzylarnino can be conveniently prepared by gradually adding 
160 grams of 2 | per cent, sodium amalgam to a solution of 5 grams of 
benzaldoxime in 20 0 . 0 . of alcohol at 50— 60 '"; the solution must be 
kept acid by addition of acetic acid. It is poured into water, satu¬ 
rated with ether, made alkaline, and again extracted with ether. The 
ethereal extract is dried, and treated with hydrogen chloride; benzyl- 
amine hydrochloride then separates as a white precipitate. Benz- 
hydrylamino and isobntylamino were prepared in a similar manner 
from benzophenoxime and isobutylaldoxirae respectively. 

N. H. M. 

Pyrogenic Formation of Phenazine. By A. Bkknthsex (7?tr., 
19, 3256—3258).—The author succeeded in isolating pheTiazine from 
the product obtained by pas.sing aniline through a rc 3 (l-hot tube 
(Abstr., 1886, 471). The product was repeatedly exhausted with 
moderately dilute hot hydrochloric acid, the brown solution precipi¬ 
tated with ammonia, extracted with ether, and the ethereal solution 
shaken soveml times with dilute hydrochloric acid. In this way, the 
stronger bases were dissolved, but .not the phenazine. The ether was 
distilled off, the residue extracted with hot dilute hydrochloric acid, 
filtered when cold, and precipitated with aiumr>iiia. It was then sub¬ 
limed, and the lustrous, yellow needles idontitied as phenazine. This 
pyrogenic formation of phenazine corresponds with that of autlu'acene 
fi-om toluene. N. H. M. 

Safranine Dyes. By R. Nietzki 19, 3017—3022).—Pre¬ 

vious experiments (Abstr., 1883, 731) made it probable that safranine 
contains two auiido-groups, and that the third nitrogen-atom is 
tertiary or quaternary. 

When pheiiosafranine, OrgHuITi, is boiled with alcohol, sulphuric 
acid, and sodium nitrite, the compound OinHiyNa is formed. Tliis 
is a dye of a bluer shade than safranine, from which it is also distin¬ 
guished by the abseuce of fluorescence of its alcoholic solution and in 
its behaviour towards strong sulphuric acid :—safranine dissolves with 
a green colour, which changes to blue and red on addition of water; 
the now compound dissolves, yielding a yellowish-brown solution, 
which when diluted becomes first green and then red. The moyiacetyU 
derivative is violet, and yield.s crystalline, yellow salts. 

The second amiJo-group in safranine can bo removed only with 
difficulty, and in strongly acid solution. A reddish-violet base was 
obtained, which yields brownish-yellow salts. It shows the same re¬ 
actions as the acetyl-derivatives of safranine. 

The two constitutional formula) for safniuine lately proposed by 
Bernthseti (this vol., p. 139) are shown by the author to be incorrect. 
With the one, the existence of the two isomeric diethylsafrani»jo.s 
obtained by the author (loo. cit,) cannot be accounted for; the other 
formula permits the existence of the two isomorides, but only one of 
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the latter could be diazotised. It has been shown that both the 
diethylsafranines very readily yield diazo-componnds. ST. H. M. 

ConstitTition of the Safranines. By 0. N. Witt (Ber., 19, 
3121—3124).—The author criticises the constitution assigned to the 
phenosafranines by Andresen (Abstr., 1885, 1026) and by Bernthsen 
(this vol., p. 139), and suggests the following:— 



NFj 

Leticosafrsnine. PhonoBafraninc hydrochloride. 

A. J. G. 

Constitution of Safranine. By R. Nietzki (Bn., 19, 3163— 
3166).—The author supports the correctness of the formuleo su^rgested 
by Witt (see precedinpf Abstract). O. Lehmann has examined crys- 
tallographically the nitrates of the two dimothylsafranines previously 
described by the author, and the non-identity of which has been lately 
called ih question by Bernthsen (this vol., p. 139). Lehmann de¬ 
clares the two compounds to be undoubtedly difEerent. 

The author has carried out the idea mentioned in his last paper 
on this subject, and tested the safranine-forraing power of the six 
isomeric xylidines, C 6 H 3 Me 2 *NH 2 , and of the three isomeric com- 

S ounds (CfiHjMerNHj) cnmidino, mesidine, and isocumidine when 
eated with paradianiidodiphenylamine. The results—taking 
as always occupying the position 1—may bo expressed as follows :— 
The xylidines 1:3:4 and 1:2:4 gave safranine; 1:2:5, 
1:2:6, and 1:3: 5 gave no safranine; and 1:2:3 gave only 
traces, which were probably due to traces of the 1:3:4 compound 
present as impurity in the xylidine used. Ordinary cumidine, 
[1 : 2 : 4 : 5], gsve a safranine, whilst mcsidine, [1 : 2 : 4 : 6], and 
isocumidine, [1 : 3 : 4 : 5], gave none. It is therefore clear that the 
position of the methyl-groups in the monamine plays a determining 
part in the formation or non-formation of safranines. 

The author considers that Witt’s formula is much more in har¬ 
mony with the above and other facts known about safranine than is 
either Andresen’s or Bernthsen’s formula. L. T. T. 

Paranitroformanilide* By T. B. Osborn and W. G. Mixteb 
(Amer. Chem. 8, 346—347).—This substance, NOa-CaBrNH^COH, 
was prepared by adding formanilide to fuming nitric acid, sp. gr. 1*53, 
in a freezing mixture, and pouring the product into cold water; it 
was washed with water ahd ether, then crystallised from alcohol. It 
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melts at 187’ or 194*^, Recording ss it has been crystallised from alcohol 
or from hot water. When boiled with caustic potash, it yields para- 
nitraniline. Attempts to obtain azo-compounds by its reduction were 
unsuccessful. H. B. 

Orthazoparabromacetanilide. By C. H. Matthiessen and W. 
G. Mixter (Amer. Ghem, 8, 347—349).—Parabromacetanilide was 
converted into orthonitroparabromacetanilide and then treated in 
warm alcoholic solution with zinc and strong aqueous ammonia for 
half an hour. The red precipitate was washed with water, dilute 
acid, and alcohol. During the reduction, a portion of the bromine is 
displaced with formation of azoacetanilide, which is only removed by 
beating with concentrated hydrochloric acid at 100°. The product 
thus purified is orthazoparahromaceiamlide, N 2 (Cf;HyBr’NHAc) 2 . It 
is a pale red substance melting at 280—282°, and is acted on by 
potash with great difficulty. H. B. 

Halogen-derivatives of Oxanilide. By J. 0. Dyer and W. G. 
Mixtek (Aiuer. Ghe^n. 8,349—357).— Tcirarhlowxanilidc, 

C202CNH-aH3Cl)2 [1:2: 4], 

is obtained by passing chlorine into an acetic acid solution of oxan¬ 
ilide. It separates in slender, wdiite fibres melting at about 255^, and 
is difficult to obtain quite pure. On decomposition, it yields meta- 
dichloniniline, melting at G3^. 

Faradihromoxamiuh, C 202 (NH*C(,H 4 Br) 2 , is obtained by adding bro¬ 
mine in excess to a boiling acetic acid solution of oxanilide. It melts 
above 300°. Treated with alcoholic potash, it yields parabromaniline. 

Paradiiodoxanilide is prepared by the action of iodine and strong 
nitric acid ; crystallised from aniline it is quite white. It decomposes 
before melting. Treated with potash it yields paraiodaniline. 

Boiling alcoholic potash converts oxanilide into oxnnilic acid, and 
then into oxalic acid and aniline. The substituted oxanilides behave 
similarly. Metadichloroxanilic acid, CeHsCI/NH’CO’COOH, is formed 
along with metadichloraniline by the hydrolysis of the tetrachlor- 
oxanilide. It dissolves in 808 parts of water at 25° and melts at 122°; 
the potassium salt crystallises from hot water in fine fibres. 

Parahromoxanilic add, C 6 H 4 Br*NH*CO’COOH, is readily soluble in 
hot water, and in 515 parts of water at 25°; it melts at 198°. The 
potassium salt is anhydrous, and forms tabular, mouoclinic crystals; 
the calcium, barium, and silver salts are also anhydrous, and sparingly 
soluble in water. Pamiodoxanilic acid, CflH 4 l*NH*CO*COOH, melts 
with decomposition at 197—200°, and dissolves in 1385 parts of water 
at 25°; the potassium salt is anhydrous. H. B. 

Action of Concentrated Sulphuric Acid on Aromatic Re. 
tones. By A. Claus (Ber., 19, 2879—2881).—In this paper, pre- 
liminary experiments are described on the decomposition of aromatic 
ketones by fuming sulphuric acid. The reaction consists in the de¬ 
composition of the ketone and formation of a carboxylic acid and a 
sulphonic acid: thus mesityl phenyl ketone yields mesitylsulphonic 
and benzoic acids. It is proposed to carry on a series of invest)ga- 
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tions to determine in the case of mixed ketones containing a simple 
and a replaced phenyl-group, whether in all cases the former remains 
combined with the carbonyl grouping and the latter yields the sul- 
phonic acid, as also to investigate the changes produced in the case of 
a ketone containing the substituted phenyl groupings of differing 
degrees of complexity. At a low temperature, a sulphonio acid of the 
ketone is formed; thus barium salts of mesitylphenylketonemono- 
sulphonic and para-xylylphenylketonedisulphonic acids are described. 

Aromatic Ketones. By 0. Pampel and Gr. Schmidt (Per., 19, 
2896—2899).— Phenyl ethyl ketone (propiophenono), COEtPh, is con¬ 
veniently prepared byPriedel and Crafts’aluminium chloride reaction. 
Its acetoxirae- and phenylhydrazine-compounds are colourless oils; 
with bromine, it yields a monobromo-derivative as a dark oil, which 
gives an anilide, COPh*C 2 lT 4 *NHPh, separating in yellow, glistening 
crystals melting at 38°; its acetyl-derivative crystallises in colourless 
needles melting at 103°. 

Naphthyl methyl ketone, Ci„H 7 *COMe, prepared by aid of the 
aluminium chloride reaction, is a pale-yellow oil boiling at 296—299°. 
Its acetoxime- and phenylhydrazine-derivatives are crystalline com¬ 
pounds melting at 101° and 146° respectively. Its anilide^ 

CjoH^-CO-CH^-NHPh, 

separates in golden-red crystals melting at 130°; its thiocyanate crys¬ 
tallises in micaceous crystals. V. H. V. 

Benzene-derivatives of High Molecular Weight. By P. 

Krafft (-Ser., 19, 2982—2988).— Pentadeoylphe7\ylketone, OisHspCOPb, 
is obtained by gradually adding aluminium chloride ( 1 *^ parts) to a 
cooled solution of palmitic chloride (1 part) in benzene (2 parts) and 
afterwards gently warming; the product is poured into water, excess 
of benzene removed by distillation, and by fractional distillation 
under 15 mm. pressure the ketone is approximately separated from the 
regenerated palmitic acid, the Inst traces of which are removed from 
an alcoholic solution of the distillate by precipitation as barium palmi- 
tate. The ketone crystallises in large, glistening laminsB, melts at 59°, 
boils at 250*5—251° under 15 mm, pressure, and is very 8 f)aringly 
soluble in cold alcohol, soluble in ether and hot alcohol. On oxidation 
with chromic acid, it yields benzoic and pentadecylic acids. 

Hep^aderylbenzene, CiflHaaPh, is prepared by the action of sodium on 
a mixture of cetyl iodide and iodobenzene. It crystallises in 
glistening tables, which subsequently become opaque, melts at 27°, 
and boils at 230° under 15 mm. pressure. When dissolved in 
fuming sulphuric acid, hexadecylbenzene yields a monosulphonio 
acid, and by fusing its sparingly soluble sodium salt with potas- 
sium hydroxide at 250°, hemdecylphenol, CigH 83 *C 8 H 4 *OH, is obtained. 
This is a colourless^ odoui*less and tasteless compound, melting at 
77*5°, and boiling at 260—261° under 16 mm. pressure. Sexa* 
deeylnitrohenze^ie is a crystalline powder, melts at 35—36°, and 
when reduced yields hexadscylarnidobenzene, which melts at 53°, and 
distils without decomposition at 254—256° under 14 mm. pressure; 
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it« plaiinochloride, ( 0 i 6 H 83 -C 6 H 4 *NHa) 2 >H 2 PtCl 6 , is soluble in ether and 
alcohol. 

Octadecylbenzene, CieHaiPh, is obtained by the action of sodium on a 
solution of octadecyl iodide and iodobenzene in benzene. It forms 
either an oil which soon solidifies, or crystallises in colourless, odour¬ 
less and tasteless, silvery scales, melts at 86®, and boils at 249*^ under 
15 mm. pressure. Octadecjflhenzenesulphonic add is prepared by 
ireatinf^ octadecyl benzene with fuming sulphuric acid and gently 
warming; the sodium salt when heated with eight times its weight of 
potassium hydroxide at 250—270® for 10 to 12 hours, yields octadecyh 
phenol, C] 8 H 37 *CflH 4 'OH, almost quantitatively. This crystallises in 
glistening laminee, melts at 84®, and boils without decomposition at 
277® under 15 mm. pressure. Octadecylbenzene is converted bv 
fuming^ nitric acid into an almost colourless 7uono/n7ro-compound 
melting at about 48®; by reduction, this yields octadecylamidoienzene, 
which melts at about 61®, and boils at 274® under 15 mm. pressure. 

Heivyhhphenyhyethane, C 6 Hi 3 ’CHPh 2 , is formed when 0*2 part of 
aluminium chloride is slowly added to 1 part of oenanthylidene chlo¬ 
ride dissolved in 4 parts of benzene; after standing for two days, the 
whole is heated at 80® for a short time. It melts at 14°, and boils at 
186® under 10 mm., or 193® under 15 mm. pressure. By the action 
of nitric acid, hej^yhHnifroiHphenylmethane, C6Hi3*Cn(C6H4'N02).2, is 
obtained, and this on reduction yields hentyldiamidodiplienyhneth^^ne. 
Hexyiteiramefhyhlianiidodiphenylmethane can be prepared either from 
the latter, or by the condensation of oenanthaldehydo and dimethyl- 
aniline with zinc chloride. It melts at 59*5°, bolls at 272—278®, and 
yields a ]dntinorhlorule, C 23 H 34 N 2 ,H 2 PtCla, sparingly soluble in water 
and ether-alcohol. 

When a larger proportion of aluminium chloride is added to 
oonarithylidene chloride in benzene, hepfylhenzene, C 7 Hi 5 Ph, is obtained. 
It boils at 108—110® under 10 mm. pressure. The corresponding 
hexyl 2 >henyl CeHu'COPh, is prepared by the action of 0 5 part 

of aluminium chloride on 1 part of heptoic chloride in 2 — 8 parts of 
benzene. It melts at 17®, boils at 155® under 15 mm. pressure, and 
yields an acetoxime, which melts at 55®, and crystallises from alcohol 
in stellate gix)ups of needles. By the action of zinc chloride on 
heptoic chloride and dimethylaniline, a base, melting at 72*5® and 
boiling at 278® under 15 mm. pressure, is obtained together with 
hexyl dirnethamidophenyl ketone, C 5 Hi 3 ‘CO*C 6 H 4 *NMe 2 . The ketone 
melts at 48*5®, boils at 190° under 20 mm. pressure, and yields an 
acetoxime, which crystallises in silvery glistening scales. 

W. P. W. 

Paraxylyl Ethyl Ketone and its Oxidation to Orthometa- 
dimethylbenzoylacetio Acid. By A. Claus and K. Fickert (Ber., 
19, 8182—3184) — Paraxylyl ethyl ketone, C 6 H 3 Me 2 *COEt, obtaintd 
from paraxylene and propionyl chloride, is a colourless, mobile, highly 
refractive liquid having an aromatic odour and strong bitter taste. It 
is lighter than water, and boils at 287—288® (uncorr.). When oxidised 
with dilute solution of potassium permanganate, it yields a mixture of 
xylylcarboxylic acid n,nd paraxylyU^dcetomc (orthometadimethylheuzoyl 
acetic) acidf CeHaMei'CO’OHj-OOOH. The acids are best separated 
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by means of their barium salts, the ketonate being very sparingly 
soluble. The ketonic acid is sparingly soluble in water and light 
petroleum, easily in alcohol, ether, benzene, &c. It crystallises in 
needles melting at 182® (uncorr.). The sodium salt (withlHaO)is 
easily, the i^akium (-f 2 ^H 20 ), barium (+ 4 H 2 O), and silver salts very 
sparingly soluble. 

Similar reactions have been obtained with aromatic ketones contain- 
ing the ethyl and propyl, Ac., groups, and are now being investigated. 

L. T. T. 

Nitrophenyl Benzoates and Nitrobenzoates and their Pro- 
ducts of Decomposition. By G. Neumann (Ber., 19, 2979—2982). 
—Continuing his previous work (Abstr., 1886, 350, 939), the author 
prepared metanitrophenyl benzoate by heating metanitrophenol with 
benzoic chloride. It is readily soluble in acetic acid, alcohol and hot 
light petroleum, and forms pale yellow ciyatals, which molt at 95®. 
When treated with nitric acid of sp. gr. 1*48, it yields metanitrophm^yl 
m^tanitrohenzoate. This compound forms white crystals, melts at 
129®, and is readily soluble in cold chloroform and hot alcohol, ether, 
and light petroleum. 

Metaparadinitrophenyl metanitrohevzoate is obtained by the action of 
nitric acid of sp. gr. 1*53 011 metanitrophenyl benzoate. It crystallises 
in bright yellow needles, melts at 149®, and is sparingly soluble in 
most ordinary solvents, especially in ether and light petroleum. 
Metanitrophenyl benzoate, when dissolved in a mixture, of equal 
parts of nitric acid of sp. gr. 1*51 and sulphuric acid of sp. gr. 1*82, 
yields trinitroresorciiiol aiid metanitrobenzoic acid. W. P. W. 


Method for the Introduction of Carboxyl into Aromatic 
Hydrocarbons. By K. Lellmann and 0. Bonhoffer (i?er., 19, 
3231).—Benzoic acid can readily be prepared by acting with diphenyl- 
carbamide chloride on benzene in presence of aluminium chloride, 
and heating the benzoyldiphenylaraine so obtained with hydrochloric 
acid. Paratolnic and xylic acids, [COOH : Moj =1:2:4], were 
obtained in a similar manner from toluene and metaxylene respec¬ 
tively, Paraxylene does not react with the chloride; hence it would 
seem that the group CO'NPhj can only take up the para-position with 
respect to methyl. N. H. M, 


Phenylglycidic Acid. By J. Plochl (Ber., 19, 3167—3172).— In 
answer to the communications of Lipp (i^his vol., p. 142) and E. Erlen- 
meyer, jun. (ibid,), the author upholds the correctness of his view 
(Abstr., 1884, 604) that his acid C^HeOa is the true pbenylglycidio 

acid, CHPh*CH*COOH, and that Glaser’s acid is /3-hydroxycinnamic 
acid. 


The author finds that paranitrobenzaldehyde forms with hippnric acid 
a condensation-derivative cori*esponding with benzoylimidocinnamic 
anhydride. This substance when heated with fuming nitric acid 
first forms paranitrobenzoylimidocinnamic acid, but at 120—130^ it is 
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docomposed, yielding a brownish-red compound (a polymeric nitro- 
phenylethylene oxide), whilst carbonic anhydride is at the same time 
evolved. Lipp’s paranitrophenylglycidic acid gives the same decom¬ 
position-products. The author points out that in many other cases 
also the introduction of a nitro-group into the benzene nucleus causes 
a variation in the behaviour of the side-chain in reactions. 

E. Erlcnmeyer, jun., objects to the author’s formula^ because the 
latter’s phenylglycidic acid yields a phenylhydi*aziue and a hydroxyl- 
amine compound and shows the thiophen reaction. The author states 
that with ammonia his acid gives a compound C^HtNO. He believes 

this compound to have the constitution CHPh(f I /CO, and thinks 

that Erlenmeyer’s compounds have probably analogous structures. 

As further strongly supporting the correctness of his formula, the 
author cites—(1) the gradual decomposition of the acid, when exposed 
to moist air, into benzaldehyde and a new acid ; (2) the formation of 
a polymeric phenylethylerue oxide (and not Erlenmeyer and Lipp’s 
polymeric phenylethylaldehyde) by the action of hydrochloric acid; 
and (H) the easy convertibility of the acid \nio phenylpifruric acid; 
the Irttter is easily soluble-in boiling water, crystallises in tables, and 
melts at 1(30—It is still under investigation. 

L. T. T. 

Benzoquinonecarboxylic Acids. By J. U. Nkf (Annalm, 237, 
1 —39).—This paper contains a description of tlie derivatives of 
durene, durylic acid, and quinonetetracaiboxylic acid, which has 
already been published by the author (Abstr., 18^56, 04,241, 550). 
The following substances have not been yireviously mentioned :—The 
acetic derivative of diamidodurylic acid, prepared by the action of 
acetic anhydride on the amido-acid at 140'’, crystallises in quadratic 
plates, and melts at 275'^. 

IHhydroxydurylic acid, CoMe 3 (OH) 2 *COOH (Abstr., 1880, 24?1), is 
soluble iu alcohol, ether, and in hot water. The acid forms an amor¬ 
phous lead salt, and reduces ammoniacal silver nitrate solution. The 
ethyl salt, C 6 Me 3 (OH) 2 *COOEt, forms colourless needles. It melts at 
109^ and is soluble in hot water, alcohol and the usual solvents, with 
the exception of light petroleum. The alcoholic solution is oxidised 
by ferric chloride, ethyl duroquumnecarboxylate, C 8 ’ 02 Me/C 00 Et, being 
formed. This substance is best prepared by the action of an ethereal 
solution of ethyl iodide on silverduroquinonecarboxylate. It crystal¬ 
lises in golden needles, melts at 51®, and sublimes easily. It is in¬ 
soluble in cold water, but dissolves freely in alcohol, ether and in (wai‘m) 
light petroleum. On reduction with sulphurous acid, it yields ethyl 
dihydroxydurylate. Duroquinonecarboxylic acid is completely con¬ 
verted into nitropseudocumenequinone^ C 602 Me 8 'N 02 , by the action of 
warm strong nitric acid. The nitroquinone crystallises in golden 
scales, soluble in ether, chloroform, benzene, light petroleum, alcohol, 
and nitric acid. It melts at 113®, and sublimes readily. The 
corresponding quinol^ C 6 Me 3 ( 0 H) 2 ’N 02 , is obtained by the action of 
sulphurous acid on the alcoholic solution of the nitroquinone at 100®.^ 
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Ifc crystallises in golden needles, melts at 106®, and is soluble in other, 
alcohol, chloroform, acetic acid and in hot water. 

The compound obtained by the reduction of ethyl dinitropyromelH- 
tate, and described by the author as ethyl azopyromellitate (Abstr., 
1886, 64), is now found to be ethyl diamido 2 )yroniellitate^ 

C6(NH2)2(COOEt)4. 

By reducing the alcoholic solution with zinc-dust and sulphuric acid, 
ethyl paradiketohexamcthylenetetracarboxylate is produced. Ethyl 
diamidopyromellitate yields a diacetic derivative, 

Co(NHAc),(COOEt)4, 

which crystallises in colourless plates and melts at 149". It is freely 
soluble in acetone, chloroform, acetic acid, and hot alcohol. It is not 
decomposed by lx)iling with alkalis or with hydrochloric acid. 

Ethyl qumolietracarhoTylate, C 6 (OH) 2 (COOEt )4 (Abstr., 1886, 550), 
bears a striking resemblance in its properties to Herrmann’s ethyl 
quinonedihydrodicarboxylate, which fiaeyer has shown (Abstr., 1886, 
445) to be ethyl paradihydroxyterephthalate. QuhioltetracarhojeyUc 
add crystallises with mols. H 2 O, which it retains at 100". It 
dissolves freely in hot water, forming a fluorescent solution, from 
which it is precipitated by mineral acids. Ferric chloride gives a blue 
coloration. The soluble salts of this acid form yellow solutions which 
exhibit a green fluorescence. Attempts to oxidise quinoltetracarbo- 
xylic acid to qiiinonetetracarboxylic acid were unsuccessful. 

Ethyl quinoltetracarboxylate is converted into ethyl jmradiketo^ 
hemmeihylenetetracarboncylate by shaking the alcoholic solution with 
zinc-dust and hydrochloric acid (Abstr., 1886, 551). This substance 
yields ethyl quinoltetracarboxylate on treatment with bromine and 
carbon bisulphide, and it readily enters into reaction with ammonium 
acetate and with phenyl hydrazine. 

The resemblance between the derivatives of ethyl diamidopyromelli¬ 
tate and ethyl succiiiosuccinate is shown in the table (p. 256). 

W. C. W. 

Constitution of Azo-opianic Acid. By C. Liebermann (i?er,, 
19, 2920—2922).—Although the so-called azo-opianic acid has been 
recognised as the anhydride of ortbamidohemipinio acid, yet hitherto 
it has not been found possible to convert the latter into the former by 
the abstraction of the elements of water. In this paper, however, it 
is shown that both orthamidohemipiuic and azo-opianic acids yield 
an identical acetylazo opianic acid. The last acid, when warmed 
with alkali and subsequently acidified, yields acetylorthamido- 
hemipinic acid, C6H(OMe)*(COOH)./NHAcH-HaO, which crystallises 
in colourless needles, melting at 160—170® with complete decomposi¬ 
tion. The acetyl-group is still retained when the acid is heated with 
concentrated sulphuric acid; a result to bo explained by the former 
researches of the author and Kleemann, which have proved that the 
acetyl-group in acetylazo-opianic acid is attached to the nitrogen and 
not to the oxygen-atom. V. H. V, 
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An Isomeride of Hezniplnimide. By C. Liebermakk (Ser., 19, 
2928—2927).—The author has recently shown that hemipinimide is 
prodnoed by boiling a mixture of opianic acid with hydroxylamine 
hydrochloride in equiraolecular proportions. If, however, the change 
be efEected at ordinary temperatures, a substance isomeric with hemi¬ 
pinimide is produced, which it is proposed to call opianoximic anhy¬ 
dride, It crystallises in long, colourless needles, melting at 114— 
115°; its alcoholic solution, unlike that of hemipinimide, is not 
fluorescent. When melted, the siibstance is converted with con¬ 
siderable development of heat into 'hemipinimide. This anhydride 
only displays feeble acidic properties, but on protracted heating with 
water it is converted into hemipinic acid. 

Similarly when ethyl opianate and hydroxylamine hydrochloride 
are heated, the above anhydride is also formed; all attempts to pre¬ 
pare opianoximic acid have hitherto failed. V. H. V. 

Isomeric Aldehydophenoxyocetio Acids. By T. Elkan (Ber., 
19, 3041—3054).— Paraldehydophenoxyacetic acid, 

CHO-OeHi-OCHrCOOH [CHO : OCH 2 = 1 : 4], 

is obtained by heating ejjuivalent amounts of parahydroxybenzalde- 
hyde and raonochloracetio 'acid in a 'silver dish on a water-bafch, and 
adding sufficient caustic soda to give an alkaline reaction. When it 
begins to solidify, a slight excess of chloracetic acid is added, the 
solution being always kept alkaline; it is then treated several times 
with water and evaporated to dryness. The product is dissolved in 
hot water, precipitated when cold with liydrochloric acid, and the 
yellowish acid so obtained purified by boiling with calcium carbonate. 
It crystallises from water in small plates, melting at 198°, is very 
sparingly soluble in cold water, more soluble in alcohol, ether, 
benzene, and chloroform, and shows aldehydic properties. It yields 
a sparingly soluble double compound with hydrogen sodium sulphite, 
and reduces aramoniacal silver solution, but not Fehling's solution. 
The silver salt, CBH 704 Ag, crystallises in needles. Bromine-water 
acts on the acid with formation of a bromine-derivative, C 9 H 704 Br; 
this crystallises from hot water in slender branched needles, melting 
at 185®. Ethyl paraldehydophenoxyacetate is a crystalline substance 
which begins to decompose at 100°, and melts at 155°. The hydroxyl- 
amine-derivative, 09 H 904 ]Sr, forms large spear heads, melting at 145°. 

Metaldehydophenoxyacetic acid, C 9 H 8 O 4 , is prepared in a manner 
similar to the para-compound. It crystallises from warm water in 
slender needles, which melt at 148°, and shows the same aldehydic 
reaction as the isomeride; it is rather more soluble than the latter. 
The silver and ethyl salts were prepared. The monohromo-derivative 
forms lustrous plates, melting at 154°. The hydroxylamine-compound 
crystallises in slender needles, melting at 168°. When oxidised with 
potassium permanganate, both isomerides yield the corresponding 
dicarboxylic acids. 

Phenoxyacetic-paracarboxylic add, COOH*C9H4*OCH9*COOH 
[ =: 1 : 4], crystallises in white needles, melting at 278° ; it dissolves 
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readily in alcohol, ether and glacial acetic acid, loss in benzene and 
chloroform, and only very sparingly in water. The silver salt was 
analysed. The 'phenylhydrazine-derivative, CisHuN^Os, forms slender, 
yellowish-white needles, which melt at 159 ', and dissolve sparingly 
in water, readily in alcohol and ether. 

Fhenoxyacetic-metacarhoxylic acid melts at 206°, and is analogous in 
its Solubility, &c., to the para-acid. The phmylhydrazine-com'pound 
forms slender needles which melt at about 140®. 

Fherioxyacetic-paracrylic acid^ COOH!CH!CH*C 6 H 4 'OCH 2 ’COOH, is 
prepared by gently boiling equal parts of paraldehydophenoxyacetic 
acid and dry sodium acetate with acetic anhydride (3 parts). It 
melts at 225'', dissolves readily in alcohol, ether, and glacial acetic 
acid ; it is also soluble in benzene and light petroleum. 

Fhenoxyacetiomeiacrylic acid, CnHioOs, is obtained in like manner 
to the para-compound, and crystallises in needles melting at 219''. 

OrthacrylaIdehydophenoxyacetic acid, 

CHO-CH: CH-C6H4-OCH2-COOH, 

is prepared by exactly neutralising a dilute solution of orthaldehydo- 
plienoxyacetic acid, heating it at 50° to 60®, and gradually adding 
simultaneously an aqueous solution of acetaldehyde, and 5 per cent, 
soda solution so as to keep the solution always slightly alkaline. It 
is then warmed on a water-bath, cooled down, and a(*iditied with 
dilute sulphuric acid. The acid crystallises from hot water in trans¬ 
parent plates which melt at 153®. 

The meta-acid crystallises (with 1 mol. H 2 O) in long, yellowish 
needles which melt at 100°. 

The pnra-acid forms a crystalline, yellowish precipitate melting nt 
182®. All three isomerides show aldehydic properties; they combine 
wdtb hydrogen sodium sulphite, reduce ammoniacal silver solutions, 
and condense with phenyl hydrazine. 

FhmoxyaceAic-urthacrylic acid methyl hetone, 

COMe-CH : CH-C6H4-0-CH2-C00H, 

is obtained by adding pure acetone (from the hydrogen sodium 
sulphite compound) to the warm slightly alkaline solution of sodium 
orthaldehy^dophenoxyacetate. It melts at 108®. The meta-compound, 
C 12 H 12 O 4 , crystallises in well-formed, anhydrous prisms which become 
opaque when kept. It melts at 122®. The para-cumpound melts at 
177—178®. 

The hydroxyl amine-derivative of orthaldehydophenoxyacetic acid 
(Rossing, Abstr., 1885, 388) crystallises iu plates, very readily soluble 
in hot water, alcohol, and ether, more sparingly in benzene, chloro¬ 
form, (fee. It melts at 138®. N. H. M. 

Vanillinoxyacetio AcicL By T. Elkan {Ber,, 19, 3054-^3056). 
—Vanillinoxyacetic acid, OHO*C 6 H»(OMe)* 0 *CHa*COOH [ = 4:2:1], 
is prepared by fusing monochloi*acetic acid with vanillin in a silver 
dish, and adding an excess of camstic potash until the solution is 
distinctly alkaline. After four hours (during which the water lost by 
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evaporation must be from time to time replaced) the reaction is 
completed. It crystallises from hot water in slender, yellowish-white 
needles, melts at 188®, and dissolves readily in ether, alcohol, chloro¬ 
form, &c. It combines with phenylhydrazine and with hydrogen 
sodium sulphite, and reduces ammoniacal silver solution. The copper 
and silver salts were prepared. 

Vavillic-oxyacetic acid^ OOOH*C 0 H 3 (OMe)*O*CH 2 ‘OOOH [=4:2:1], 
is formed in the preparation of vanillinoxyacetic acid, when the treat¬ 
ment with potash and chloracetic acid is too prolonged. It crystal¬ 
lises from water in slender, branched needles which melt at 256® ; it 
dissolves in ether, benzene, chloroform, &c. The copper salt has a 
fine green colour; it is insoluble. N. H, M. 

Derivatives of Pyruvic Acid. By Gt, Gkrson (Ber., 19, 2963 — 
2969). — When ethyl a-cyano-a-hydroxypropionate is treated with 
phenylhydrazine, a compound melting at 116® and identical with 
Fischer’s ethyl phenylhydrazinepyruvate (Abstr., 1884, 52) is ob¬ 
tained. 

Ethyl a^anilido-a-cyanopropionate, NHPh*CMe(CN).COOEt, is pre¬ 
pared by treating ethyl as-cyano-^if-hydroxypropionate with aniline in 
alcoholic solution. It crystallises in large, transparent cubes be¬ 
longing to the rhombic system, with the axial ratio a : 5 ; c = 
0*79023 : 1 : 1*56366; the following faces wore observed: ooP pre¬ 
dominating, ooPoo, coPco narrow, Poo fairly large, Pcx> smaller than 
Poo. It melts at 101*5®, and is insoluble in water but readily soluble 
in alcohol and ether. 

Ethyl anilidoisosuccinamate^ NHPh • CMefCONHs) • COOEt, is 
formed when ethyl a-anilido-a-cyanopropionate is dissolved in con¬ 
centrated sulphuric acid, poured into water, and neutralised with 
ammonia. It crystallises from benzene in slender, white needles, 
melts at 86®, is sparingly soluble in cold water, readily soluble in 
hydrochloric acid, alcohol and benzene, but insoluble in light petro¬ 
leum. The crystalline hydrochloride is very soluble in water. On 
boiling ethyl anilidoisosuccinamato with a solution of soda as long as 
ammonia is evolved, acidifying with acetic acid, converting into lead 
salt, and decomposing it with hydrogen sulphide, »-anilidoprnpioniG 
acid, NHPh'CMeH'COOH (Tiemann and Stephan, Abstr., 1883,199), 
is obtained in white crystals melting at 160®. 

Ethyl ofOrthotoluido-ot-cyanopropionate, C 7 H 7 *NH*CMe(ON)•COOEt, 
prepared in a similar manner to the anilido-compound, crystallises in 
rosettes of small, white needles, melts at 93®, and is insoluble in water, 
sparingly soluble in cold alcohol, readily soluble in hot alcohol and 
benzene. On treating it with concentrated sulphuric acid, and neutral¬ 
ising with ammonia, it yields ethyl orthotoluidoisosuccinamatef 

C7H7-NH-CMe(CONH0-COOEt, 

which crystallises in long, transparent needles, and resembles the 
anilido-compound in all its properties. By boiling the isosucciuamate 
with potash solution, &c., orthotoluidopropionic cbcid^ 

C,H 7 -NH*CMeH-COOH, 
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is obtained m slender, white needles which melt at 116®, and dissolve 
readily in water, alcohol, and benzene. 

Ethyl Ot^paraioluido-Ofcyanopropionate crystallises in light brown, 
glistening spangles, melts at 80*5®, and is insoluble in alcohol and 
tenzene, sparingly soluble in water. 

Ethyl aoL-naphtliylamido-a-cyanopropimate forms slender, white 
scales which melt at 134®, and are readily soluble in alcohol and 
benzene, sparingly soluble in cold water. By treatment with sul¬ 
phuric acid, &c., ethyl a-vaphihyhimidoisosMccmamate is obtained in 
long white needles melting at 159®. It dissolves readily in alcohol 
and benzene, sparingly in cold water. 

Ethyl »ft^7iaphihylawldo-A-cyano2)ropionate crystallises in small 
rosettes, is almost insoluble in water and cold alcohol, soluble in hot 
alcohol and benzene, and decomposes at 200® without melting. 

W. P. W. 

Two New Diketonic Acids. By W. Kues and C. Paal { Ber ,, 
19, 3144—3148).—The authors have examined the insoluble crystal¬ 
line substance obtained by them during the hydrolysis of ethyl 
heijzoylisosuccinnte (Abstr., 1886, 354), and find it to be ethyl dl- 
phenacylhuilonate, C(CflBz) 2 (OOOEt) 2 . Its formation must be due 
to the formation of some ethyl disodiomalonatc and the action of the 
bromacetoplienone thereon. This substance forms large, colourless 
prisms, melts at 118—119®, and distils almost without decomposition, 
it is easily soluble in water, benzene, acetic acid, and carbon bisul- 
phid(*, more sparingly in alcohol, and is insoluble in light petroleum, 
it reacts strongly with phenylhydmzine, but no homogeneous sub¬ 
stance could be isolated from the product. Hydroxylamine is with¬ 
out action on it, as are also aqueous solutions of the alkalis. When 
digested w'ith strong alcoholic potash, it is saponified, and yields 
dijihemicyhnalovic acid, crystallising in colourless prisms, melting with 
evolution of carbonic anhydride at 134®. It is sparingly soluble in 
w^ater, easily so in ether, alcohol and acetic acid, insoluble in 
benzene. It forms a compound with phenyl hydrazine. When care- 
fully melted, carbonic anhydride is evolved and dipheiiacylaceiic arid, 
CH(CH 2 Bz)./CUOH, is formed. This crystallises in silky needles, 
easily soluble in ether, alcohol, and benzene, and melts at 132—133°. 
When heated wdth an acetic solution of phenylhydrazine, it yields 
a compound of the formula Ca,H 28 N 40 , crystallising in white needles 
which melt at 164—166®, and are soluble in alcohol and acetic acid, 
insoluble in alkalis. The bydrazine-coinpound is not decomposed by 
dilute acids. Adopting the views of the composition of such com¬ 
pounds advocated by E. Fischer and W. Roser, the authors consider 
the following as the most probable foraiula for this substance : — 

NjHPh: CPh-CH,-CH<g2l!cPh^^- 

L. T. T. 

Action of Zinc Alkyl Compounds on Ethyl Malonate. By 

B. Lako (jBer., 19, 2937—2939).—Zinc methyl or zinc ethyl acts at 
ordinary temperatures on ethyl malonate with evolution of methane 
and ethane, and formation of a crystalline magma of ethyl phloro- 
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gluoinoltricarboxylate, C 6 (OH) 3 (COOEt) 3 . The reaction thus con¬ 
sists of the abstraction of the elements of alcohol and subsequent 
condensation. V. H, V. 

Purfurane-derivatives from Resorcinol. By A. HANTzscH(Ber., 
19, 2927—2934).—It has been shown that the sodium compounds 
of the raonohydric phenols, when treated with ethyl chloracetate, yield 
at first ethyl phenoxyacetoacetate, and finally ethyl furfurocarboxylate. 
The diliydric phenols undergo a similar but more complicated reac¬ 
tion, according as the mono- or di-sodium compound reacts with one 
or two molecules of the ethereal salt. In the former case, hydroxy- 
cumarones are obtained, in the latter, bonzodifui-furo-derivatives, the 
nature of the isomerism of which is dependent on the relative position 
of the carbon-atom to whicli the furfuryl-ring is attached. Thus in 
the case of resorcinol two such isomeric hydroxy- and difurfuro- 
derivatives are possible, precisely as two quinolines, the meta- and the 
ana-series, are synthetically formed from amines of the meta-series. 

Ethyl metahydroxycumarilate^ OH’CeOHa’COOEt [OH : COOEt: Me 
= 2:2': 3'], formed from mono-sodium resorcinol and ethyl chlor¬ 
acetate, crystallises in wdiite needles melting at 178®, readily soluble in 
ether. The corresponding acid crystallises with ^ mol. H 2 O in needles 
which melt at 220'', with evolution of carbonic anhydride and forma¬ 
tion of hydroxym(4hylcumaro7ie, C«»OH 4 Me*OH. This compound 
crystallises in needles melting at 96—97®, soluble in water, alcohol, 
and ether. 

- From disodium resorcinol and ethyl chloracetate, two isomeric ethyl 
benzodimethylfurfurodicarboxylates are formed, the nature of the 
isomerism of which is analogous to that of anthracene and phenan- 
threue. These are provisionally designated the a- and /8-series, as 
the experimental results ai*e insufficient to fix the formula of each 
compound. 

Ethyl metahenzodimethyha-dlfurfurocarboxylate, Cio02H2Me3( COOEt)^, 
crystallises in needles melting at 186®, and its isonieride in more 
soluble aggregates, melting at 140—141°. Both isomeric ethereal 
salts are readily saponified; the corresponding acids melt above 
310° with decomposition, and are sparingly soluble in water, but more 
soluble in alcohol. Both the acids and their salts are difiicult to 
distinguish one from the other. Only one of the isomeric difurfuranes, 

is described, corresponding with the 

ethereal salt which melts at 186°; it is a clear brown oil, boiling at 
270°, solidifying in a freezing mixture, and melting at 17°; with 
concentrated sulphuric acid, it gives a light blue coloration resembling 
that obtained with coeruglignoiie. V. H. V. 

Furftirane-derivatives from Phloroglucinol. By E. Lano 
( Ber ,, 19, 2934—2937);—The reactions between the butyric alcohol, 
phloroglucinol, and ethyl chloracetate in presence of sodium ethylate, 
are analogous to those of resorcinol described in the preceding 
Abstract. The three series of compounds are formed in a similar 
way, yet the presence of alcohol is necessary for the production of 
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the dihydroxy-produot, and its absence for that of the trifarfuralde- 
hyde-derivatives. 

Ethyl meta-%~d%liydroxymethylcumarilate^ C 80 H 2 Me( 0 H) 2 *C 00 Kt, 
forms small white needles melting at 242°, readily saponided and 
converted into the corresponding acid, which crystallises with 
^ mol. HiO, and melts at 281° with evolution of carbonic anhydride. 

Ethyl henzotrimethyltrifurfurocarhoorylate^ C 6 (<[^^^^C>COOEt) 3 , 

obtained by treating trisodium phloroglucinol with 3 mols. of 
ethyl chloracetate, crystallises in satiny needles, melting at 296 
—298'^, sparingly soluble in all menstrua. The corresponding acid 
separates with 1 mol. H^O in a gelatinous form. On distillation 

with .alkali, the benzotrirncthyltrifurfurane, C 6 (<^ is 

obtained ; it crystallises in needles melting at llh— 120 °, and is very 
soluble in most menstrua. V. H. V. 

Sulphobfinzidedisulphonic Acid. By R. Otto and A. Rossing 
19, 3124—3129).— Sulphohenzidedisitl'phontc aoidy 

SO ,: CuH 8 (S 03 H)„ 

is prepared as already described (Abstr., 1879, G49), by the action of 
sulphuric hydroxychloride (2 mols.) on sulphobeuzide. It is very 
probably the dimetasulphonic acid. It forms a yellowish, fibro- 
crystalline, deliquescent mass, readily soluble in alcohol and water, 
but insoluble in ether and benzene. It forms only normal salts. 
The potassium salt crystallises with 1 mol. H^O ; the sodium with 
3 mols. U 2 O, calcium with OJ mols. H^O, barium o mols. H^O, copper 
with mols. H 2 O, and the lead salt with 3 mols. H 2 O. The chloride 
crystallises in small, fatty plates, and melts at 175—176°. The amvle 
forms white needles, melts at 240°, is nearly insoluble in ether and 
benzene, sparingly soluble in boiling water, more soluble in alcohol. 
The anilide forms lustrousi, white plates, and melts at 212 °. The 
ethyl salt melts at 81—82°. The dij)henyhnl'phont\ S 02 (C 6 H 4 ‘S 02 Ph) 2 , 
is obtained in small quantity by heating the disulphonie acid with 
benzene and phosphoric anhydride; it melts at 192—193°. 

Experiments to obtain a trisulphonic acid from sulphobenzide were 
unsuccessful. A. J. G. 

Non-existence of Claesson’s Phenylsulphineacetic Acid. 

By R. Otto and E. Engelhahdt (Ber., 19, 3138—3141).—Claesson 
states (this Journal, 1876, i, 567) that he obtained the above acid (aceto» 
phenylsulphinic acid), Ph*SO*CH 2 *COOH, by the partial oxidation of 
phenylthioglycollie (pbenylthiacetie) acid. The authors have carefully 
repeated these experiments, and find that the substance described by 
Claesson was not a homogeneous compound, but a mixture of pbenyl- 

sulphonacetic acid,j Pb*S 02 ’CHa*C 00 H, with unoxidised phenyl- 

thioglycollic acid. L. T. T. 

Metatoluenesulphonic Acid and its Salts. By K. Tallin 
(J9er,, 19, 2952—2953).—The metatoluenesulphonic acid employed in 
the previous research (jAbstr., 1880, 256) contained para-acid as an 
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impurity; the author has, therefore, repeated the work with pure 
meta-acid obtained from toluidinesulphonio acid [CH 3 ; SOgH ; NH^ 
= 1:3:4] by diazotising and boiling with alcohol. The acid; 
crystallises in slender needles or thin scales. The potassium, sodium, 
silver, calcium, barium, lead, magnesium, zinc, cadmium, and copper 
salts are described. The chloride^ C 7 H 7 'S 02 C 1 , has not been solidified ; 
the amide crystallises from water in laminm melting at 107®, from 
alcohol in monoclinic crystals melting at 108°. At 14°, 1 part of the 
amide dissolves in 376*7 parts of water and 5*74 parts of alcohol. 
The hydrosul^phidcy C 7 H 7 'SH, boils at 195—205°, and does not solidify 
at -^ 20 ®. 

Sodium paratoluenesulphonate does not crystallise with 3 mols. of 
H 2 O, but either with 2 mols. in laminated masses, or at low tempera¬ 
tures in rectangular tables with probably 4 mols. H 2 O. The hydro- 
sulphide of the para-acid melts at 43—41° and boils at 194°, that of 
the ortho-acid melts at 15° and boils at 193®. W. P. W. 

Tolnenedisulphonic Acids. By P. Klason (Ber. 19, 2887—2890). 
—Toluenemetasulphonic acid is convertible into a mixture of two 
disnlphonic acids, separable by the difFerenco in solubility of their 
barium salts, the less soluble separating with 1 mol. H 20 as a 
crystalline powder. Its potassium salt crystallises wdth 1 mol. H^O 
in pointed prisms, the acid chloride in rhombic tables melting at 96°, 
and the amide in minute prisms melting at 224°. This acid is iden¬ 
tical with one obtained by Hakausson from the mothcr-li(juors of 
potassium a-toluenedisulphonate. The more soluble barium salt 
crystallises in prisms containing 3| mols. H 7 O, the chloride in trun¬ 
cated prisms melting at 95®; the amide melts at 214°, This acid is 
identical with one obtained by Limpricht from toluidinedi 8 nl[)honic 
acid. V. H. V, 

Cumene.ortliosulphonic Acid and Orthocnmlc Acid. By 

A. Claus and J, A. Schulte im Hor (i/cr., 19, 3012—3017).—When 
cumene-/5l-8ulphonic acid (Abstr., 1885, 908) is oxidised with 
chromic mixture, it is destroyed without formation of intermediate 

f roducts ; it is therefore concluded that the acid has the constitution 

C3H7 : SO3H = 1 : 2]. 

Orthocumic acid, CHMe 2 ’C 6 H 4 *COOH, is obtained by fusing tbe 
potassium or barium salt of the above sulphonic acid with sodium 
formate; it is insoluble in cold water, readily soluble in alcohol, ether, 
glacial acetic acid, &c. When heated at 200®, it becomes brown and 
partly sublimes and does not melt at 300®. It distils with steam. 
The barium and calcium salts (each with 2 mols. H 2 O) and the 
magnesium salt (with 6 mols. H 2 O) crystallise in needles readily 
soluble in water. The alkali salts are crystalline but very hygroscopic. 
The chloride forms a yellow oil readily soluble in ether, chloroform, 
Ac.; when treated with dry ammonia, it is converted into the amide. 
The latter crystallises from alcohol in small needles melting at 
124® (uncorr.). 

Orthocumic acid is not acted on by chromic mixture of ordinary 
strength. When oxidised with potassium permanganate, it is con- 
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verted into plithalic acid; no hydroxycumic acid is formed. The 
reaction is of interest, as showing that the reaction by which 
isopropyl in paracumic acid is oxidised to hydroxyisopropyl does not 
hold good when the isopropyl-group is in the ortho-position to 
carboxyl (R. Meyer, Abstr., 1878, 878). N. H. M. 

Action of Aldehydes, Anhydrides, and Diazo-compounds on 
the three Methylindoles. By E. Fischer {Ber,, 19, 2988—2991). 
—When benzaldehyde (1 part) is heated with methylketole (2 parts) 
at 100®, an almost quantitative yield of henzulidfmemethylketole, 
Ph’CH ! ( 09110 ^) 2 , is obtained. This substance crystallises well from 
acetone, and most probably has the constitution 

«<cS>c-oaPk-c<So>'*H. 

With paraldehyde and zinc chloride, methylketole yields a crystalline 
compound soluble in hot alcohol and in acetone. 1' Mclhylindole 
combines slowly with benzaldehyde at 100®, the reaction, however, is 
hastened by the addition of a small quantity of zinc chloride; the 
product crystallised fi'om acetone melts at 197"^, and is isomeric with 
that obtained from methylketole. Skatolo and benzaldehyde on the 
contrary combine only slowly in the presence of zinc chloride at 100®, 
and tlie resulting compound, which forms colourless crystals, differs 
from the preceding derivatives in its much greater solubility and 
lower melting point. 

Equal parts of phthalic anhydride and methylketole heated at 100® 
with zinc chloride yield a compound, 09 H 9 N‘ChH 40 :), which when 
heated to about 200® is converted into an acid, C 9 H 5 ,N*CO*C 6 H 4 ’COOH, 
with loss of carbonic anhydride. From I' methylindole at 100° a com¬ 
pound having different properties is obtained. The action of acetic 
anhydride on methylketole in the presence of sodium acetate has 
already been studied (Abstr., 1881, 734); since, however, the acetyl 
derivative reacts with phenylhydrazine to form a compound, C 17 H 17 N 3 , 

OH 

and is therefore a ketone, Jackson’s formula, C 6 H 4 <[j^^^^^CMe, 

must be regarded as incorrect; the substitution of acetyl occurrino: 
probably in the position 3'. When 1' methylindole is heated at 100° 
with acetic anhydride and zinc chloride, a ketone is obtained which 
is probably identical with Baeyer’s acetylindole (Abstr., 1879, 938). 
Methylketole readily reacts with diazobenzene chloride in the presence 
of acetates dissolved in w'eak alcohol, and forms an azo-compound of 
the composition CeHs'N ! N*CoHfiN. It crystallises in yellow needles, 
melts at 115—116°, and by reduction with zinc and hydrochloric acid 
yields aniline and amidomothylketole. W. P. W. 

Hydrocarrotene and Carrotene. By F. Reinitzer {Mmiatsh, 
Chem»i 7,597—608).—Two crystalline substances have been extracted 
from carrots, the one, colourless, hydrocarrotene, the other, dark red, 
carrotene; these have been more recently examined by Huseinan and 
Arnaud, the latter of whom has found carrotene associated with 
chlorophyll in the loaves of various plants, and assigns to it the formula 
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of an iinsatiirated hydrocarbon, CagHas, whilst hydrocarroteno is con* 
sidered to be allied to cholesterin. 

The method nsed for the extraction of these substances is fully 
described, as also their separation from one another by frequent 
reorystallisation from boiling acetone and methyl alcohol. Hydro- 
carroteneis insoluble in water, sparingly soluble in cold, more readily 
in boiling alcohol, very soluble in acetone, from which it crystallises 
out in long needles, but from methyl alcohol in micaceous leaflets. 
It contains 6 per cent, of water, melts at 137*4®; [«]d = —37*4®, t 
2V, C = 4*131 in chloroform. In these physical properties, as also 
in various chemical reactions, it resembles cholesterin, a view farther 
confirmed by the formation of its acetate and benzoate, the melting 
points and specific rotatory powers of which are compared with those 
of other qholesterins. Hydrocarrotene appears to be more nearly 
identical with phytosterin, although it is thought advisable for the 
present to retain its particular name. Prom cholesterin itself, hydro¬ 
carrotene differs in its behaviour with bromine, which is at first 
absorbed, and subsequently the change is accompanied with evolution 
of hydrobromic acid. The bromide formed crystallises in long, 
colourless, tmnsparent needles, moderately soluble in alcohol, readily 
soluble in ether and carbon bisulphide. Husemann’s observation that 
hydrocarrotene is converted into carrotene by bromine is apparently 
erroneous. The improbability that carrotene, a coloured substance, is 
a hydrocarbon, is pointed out, although no experiments are described, 
but allusion is made to the similarity of caiTotene to a colouring 
matter present in the paradise apple, I/ycopersioum esmlentum, 

V. H. V. 

Diphenylmetaxylylmethane and Diphenylorthoxylylme- 
thane. By W. Hbmtlian (Bcr., 19, 8001—3075),— Vipheri/ylmetaxylfil- 
methane, CHPh/CsHaMea [Me ; Me : CHPh 2 =1:3:6], is prepared 
in a manner similar to diphenylparaxylylmethano (Hemilian, Abstr., 
1884, 321) by beating benzbydrol, dissolved in pure metaxylene, 
with phosphoric anhydride for four hours at its boiling point. The 
product is treated with water and with aqueous soda, and the oil dis¬ 
tilled. It solidifies when kept for a few days, and is purified by 
treating a warm, saturated solution in glacial acetic acid with twice 
the amount of ether, and allowing it to evaporate slowly. It forms 
large six-sided prisms which melt at 61*5® and distil above 360®. It 
dissolves readily in alcohol, ether, benzene, &c. When boiled for a 
long time with chromic mixture, and the product extracted with 
boiling soda solution, an insoluble residue is obtained, consisting of 

dipiLenylmethylphthalide, CPh 2 <C^Q^Q^^; this crystallises from 

alcohol in lustrous prisms, which melt at 147® and distil at above 
860® without change; it is soluble in ether, benzene, &c., insoluble in 
aqueous alkalis. 

MethyltriphenylmethanecarhoxyUe acid, CHPha^CeHaMe’COOH, is 
obtained by boiling diphenyl methyl phthalide with alcoholic soda 
solution, and reducing the sodium salt of the hydroxy-acid so formed 
by boiling with zinc in alkaline solution. It forms large, lustrous 
tabular crystals, which melt at 203® and distil without change. It is 
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rather readily Boluble in hot alcohol, ether and acetic acid. The 
hwrinm salt (with 3 mols. H 2 O) crystfillises in slender needles, almost 
insoluble in water, rather readily soluble in boilins^ 70 percent, alcohol. 
Other salts were prepared. When carefully oxidised, it is reconverted 
into diphenylraethylphthalide. When the solution of the acid in 
strong sulphuric acid is poured into water, a precipitate is obtained 
consisting of methylphenylanthranol, CviHifiO. It crystallises from 
alcohol in small yellow plates which soften at 150° and melt at 170°; 
when oxidised, it is converted into meihylphenylhydroxanthranolj 

The latter forms large colourless prisms 

melting at 213®; it is insoluble in aqueous alkali; the solution in 
sulphuric acid has an intense purple-red colour. When distilled witli 
an excess of alkali, paramethyltri phenyl methane is obtained identical 
with that prepared by E. and O. Fischer from phenylparatolylcarbinol 
and benzene (Abstr., 1879, 384). 

Diphenyl 2 dithaUdocarhoxylic add, 0<C QQ^^Celh/COOH, is con¬ 
tained, as sodium salt, in the alkaline extract from the oxidation 
experiment with diphenylmetaxylylmethane. It crystallises from 
warm alcohol in large, tabular crystals (with 1 mol. EtOH) ; it is 
insoluble in water, readily soluble in alcohol, ether, benzene, &c.; it 
melts at 228® and distils unchanged. The calcium salt (with 3 mols. 
H 3 O) ciystallises from 70 per cent, alcohol in slender, lustrous 
needles ; the silver salt crystallises from the same solvent in hair-like 
needles, insoluble in water. When the acid is distilled with excess of 
baryta, benzophenone and barium isophthalate are formed. 

TriphenylmefhanedicarhoxyUc acid, CHPh 2 *C 6 H 3 (COOH) 2 [ = 1:2:4] 
is prepared by the action of zinc-dust on the alcoholic solution of the 
anhydro-acid. It forms slender, lustrous needles, readily soluble in 
alcohol and acetic acid. It melts at 278°, and partly sublimes at a higher 
temperature. The calcium, salt (with 2 mols. H^O) forms matted, micro¬ 
scopic needles; the barium, and silver salts are also described. When 
distilled with excess of baryta, it is converted into tri phenyl methane. 

Diphenylortho-'Xylylrn.ethane, C 6 H 3 Me 2 *CHPh 2 [1:2: 5], was prepared 
from ortho-xylene (from orthobromotoluene). It crystallises in long, 
lustrous needles, meirs at 68*5° and distils at above 360°. It is 
readily soluble in alcohol, ether, benzene, <fcc. When oxidised with 
chromic mixture, a mixture of acids is obtained, but no indiHeront 
phthalide-derivative. When the mixed acids are treated with potas¬ 
sium permanganate, tripheuylcarbinoMicarhoxylic acid, 

OH-CPha-C6H3(COOH)2, 

is formed. The latter forms silky, matted, slender needles, very 
readily soluble in alcohol, ether, and glacial acetic acid, rather soluble 
in boiling water, and sparingly soluble in benzene. The salts, with 
the exception of the alkali salts, are very sparingly soluble. The acid 
melts at 180° with effervescence, and is converted into the anhydride, 
CaiHuOi. This is a transparent, amorphous substance, readily soluble 
in alcohol, ether, and benzene. Boiling water has no action on it. 
When the acid is distilled with an excess of baryta, it is converted 
into triphenylcarbiuol. IST. H. M. 
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Biamidostilbene and Diamidostllbenesulphonio Acid. By F. 

Bender and G. Schultz (Ber., 19, 3234—3239).—By reducing orfcho- 
nitrotolneneparasulphonic acid, Neale obtained an azosulphonic acid, 
which, when treated with stannous chloride, yielded a compound 
which he described as hydrazotoluenesulphonic acid (Abstr., 1880, 
806). The authors show that this compound is toluidinedisulphonic 
acid, as it yields toluidine when distilled with lime. 

Diamidostilbenes ulphonic acid, 

NHa*C6H3(S03H)-CH : CH-CeH3(S03H)-NH3 [SO3H : NH, = 2 : 4 ], 

is obtained by dissolving 60 grams of sodium paranitrotolueneortho- 
sulphonate in boiling water, gradually adding 100 c.c. of 33 per cent, 
soda solution. The solution is diluted, 50 grams of zinc-dust are then 
gradually added, and the whole boiled until the colourless solution 
no longer becomes coloured on exposure to air. It is filtered, preci¬ 
pitated with hydrochloric acid, again filtered, and dried. It is almost 
insoluble in water. The salts are readily soluble. When distilled with 
soda-lime, it yields stilbene. The base obtained by Klinger by the 
action of zinc chloride on the condensation product from paranitro- 
toluene and sodium methoxide (Ber,, 16, 943), and described by him 
as diamidobenzyltoluene, is shown by the authors to be diparamido- 
stilbene; the same base was also prepared by the reduction of diuitro- 
stilbene from paranitrobenzyl chloride. The properties of the base 
are as described by Klinger (loo. cit.), except that the acetyl-deriva- 
tive melts at 312® (not 212®). 

By combining tetrazostilbeno chloride with 2 mols. of a-naphthol- 
sulphonic acid, a blue-violet dye is formed. With /3-naphthol- 
disulphonic acid (R), a-naphthylarainesulphonic acid and salicylic 
acid (each 2 mols.), blue, red, and yellow azo-dyes are formed respec¬ 
tively. N. H. M. 

Brominated Derivatives of Diphenic Acid. By A. Claus 
and M, Erler (Her., 19, 3149—3166).—Bromine, even in the nascent 
state, acts exceedingly slowly at ordinary atmospheric temperature on 
diphenic acid, but at 60® and upwards reaction takes place readily. If 
less than 2 mols. of bromine are employed to 1 mol. acid, a part of 
the acid remains unacted on. At temperatures from 60—120®, the 
product consists of a mixture of bromodiphenic acid and bromodi- 
phenic acid dibromide; at temperatures ranging from 120 — 200 ®, part 
of the latter derivative is converted into dibromodiphenic acid, and 
above 200 ® only mono- and di-bromodiphenic acids are found in the 
product of bromination. 

Bromodiphenic acid, COOH'C 0 H 4 ’C 6 H 3 BrOOOE[, crystallises in 
acicular prisms melting at 235—236° (uncorr.). It is not volatile in 
steam, and sublimes only with considerable decomposition, the small 
sublimate (melting slightly lower than the a 6 id) appearing to be the 
anhydride. The acid is very sparingly soluble in boiling water, 
easily in alcohol, ether, and benzene. The neutral and acid sodium 
salts are very soluble, the barium (with 3 H 3 O), siher, and copper 
neutral salts are very sparingly soluble in water. The ethyl salt forms 
crystals melting at 65® (uncorr.). Bromodnphe^iic acid dibromide is 
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always formed (sometimes to the extent of 15 per cent.) in the bromi- 
nation below 200° of diphenic acid, but its production from the brorao- 
acid already formed appears only to take place to a very slight extent. 
It is sparingly soluble in alcohol and cold chloroform, and crystal¬ 
lises in colourless glistening needles having a very bitter taste. It 
turns brown at 200°, and melts at about 256° (uncorr.) with decom¬ 
position. Heated in closed tubes at 200®, it undergoes decomposition, 
dibromodiphenic acid being formed. The dibromide is very sparingly 
soluble in the usual solvents, but dissolves readily in alkalis and 
alkaline carbonates, to form solutions of unstable salts, which, 
especially when warmed, rapidly decompose into salts of dibromo¬ 
diphenic acid. It is soluble in concentrated sulphuric acid and in 
fuming nitric acid, and is reprecipitated unchanged on the addition 
of wat^r. The neutral sodium salt forms glistening scales, but its 
solution is rapidly decomposed if boiled. 

Dibromodiphenic acid^ Ci2H8Hr2{COOH)a, is easily soluble in alcohol, 
ether, and glacial acetic acid. It crystallises in needles, molts at 
245° (uncorr.), and is not volatile in steam. It sublimes with diffi¬ 
culty, yielding the anhydride. Its alkali salts are easily soluble, the 
calcium (with SHjO), silver^ and lead salts sparingly soluble. The ethyl 
salt is crystalline, and melts at 105—106°. This ^ dibromodiphenic 
acid is evidently isomeric, but not identical, with that (melting at 
295° obtained by Osteimiayer, J5er., 7, 1091) from dibromophen- 
anthraquinone. 

When the bromo-acids are subjected to dry distillation with lime, 
brominatod diphenylene ketones are formed. Ihoviodiphcnylene ketone^ 
Ci2H7l3 r!CO, forms yellow scales melting at 122° (uncorr.), and is 
easily soluble in alcohol, ether, benzene, &c., very sparingly in water. 
When heated with zinc-dust, it yields fluorene. No hydrogen sodium 
sulphite compound could be obtained. Dibromodiphenyleue ketone forms 
yellow scales melting at 133° (uncorr.). L. T. T, 

^-NaphthoL/J-Disulphonic Acid. By A. Claus and O. Schmidt 
(Ber,, 19, 3172—3179).—The authors have endeavoured to determine 
the constitution of this acid by the action of phosphoric chloride on 
it. The material used was the commercial sodium salt (the so-called 
G-salt). Reaction takes place readily, but if only the temperature of the 
water-bath is fi-naphtholdisulphonio chloride is produced. This is 
u thick, reddish-brown liquid, and neither it nor the corresponding 
amide could be obtained in a crystalline form. 

If the sodium salt is heated at 100—200° with more than two 
molecular proportions of the pentachloride, the principal products 
are ethereal phosphates corresponding with those obtained by 
(Jlaiis and Zimmermann from ^-naphtholsulphonic acid (Abstr., 
1881, 914). 

If the reaction is carried out above 200° (under pressure), and with 
a large excess (6 mols.) of the pentachloride, dichloronaphthol and tri- 
chloronaphthalene are formed. The yield is, however, small, 100 
grams of salt only yielding about 6 to 8 grams of chloro-derivatives. 
Dichloronaphthalene (probably from impurity of monosulplionate in 
the salt) and tetrachlorouaphthalene are also always present in small 
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quantity. The dicJihronaphthol is easily isolated, as it alone of the 
products is soluble in alkalis. It crystallises in colourless needles^ 
which melt at 125® (uncorr.), and sublime with partial decomposition* 
It is moderately soluble in boiling water, easily in alcohol, ether, 
&c. The tricMoronaphihalene is readily soluble in ether, benzene, 
chloroform, glacial acetic acid and boiling alcohol. It crystallises in 
white needles, melts at 90*^ (uncorr.), and may be sublimed. It is 
not identical with the tri(;hloronaphthalene of the same melting point 
obtained by Claus and Knyrim (Abstr., 1886, 156)* When heated 
with dilute nitric acid at 210°, it yields a dichlorophthalic acid^ a 
yellow syrup, which could not be obtained in a crystalline form. The 
potassium^ sodium^ and ba/rium salts are easily soluble, the silver salt 
sparingly soluble, the lead salt insoluble. This acid is being further 
investigated. When heated with chromic acid in acetic solution, the 
trichloronaphthalene yields a tricMoronaphthaqninove, which, how¬ 
ever, is veiy readily further oxidised to a chlorinated phthalic acid. 
Attempts to separate the quinone from the unchanged trichloro^ 
naphthalene were unsuccessful, but alkalis removed it in form of a 
salt of a chlorinated liydroxyquinone. The best result was, however, 
obtained by treating the mixture with aniline, when dichloronaphtha- 
quinone anilide^ CuiH3Cli02*NHPh, was obtained. This is almost 
insoluble in water, sparingly soluble in ether. It crystallises in dark 
reddish-violet scales, melts at 228°, and may be sublimed. The 
formation of this anilide by the displacement of a chlorine-atom (the 
corresponding quantity of hydrochloric acid being formed) leaves 
no doubt that the original quinone is a trichlorinated compound. 
But as experience teacdies that if in a chlorinated naphthalene a 
chlorine-atom is present in the ^-position, that chlorine-atom is 
expelled in the formation of an a-iiaphthaquinone, the above tri¬ 
chloronaphthalene must have the constitution [CI3 = 2:3: 2'], 
Which of the chlorine-atoms represents the hydroxyl, and which the 
Bulphonic groups in the original acid cannot yet be decided. 

L. T. T. 

Action of Aldehydes on Phenols. By L. Claiskn (JBer,, 1&, 
3316—3320).—When a-naphthol is treated with benzaldehyde, a white 
pulverulent compound, benzaldi-a-naphthol, CHPh(CioH 6 ’OH) 2 , is ob¬ 
tained, which turns brown on exposure to the air and dissolves readily 
in alkalis, the alkaline solution assuming a dark reddish-violet but 
unstable colour when oxidised. 

The reaction, however, proceeds differently when yS-naphthol is 
treated with benzaldehyde. When an acetic acid solution of the two, 
to which a few drops of hydrochloric acid has been added, is main¬ 
tained at a low temperature, benzalglycoldinaphthylacetal^ 

CHPh(OC,oH7)2, 

separates as a crystalline compound melting at 203—205°, and 
sparingly soluble in ordinary solvents, almost insoluble in aqueous 
alkalis. Heated with acetic acid and a few drops of hydrochloric 
acid at 100°, it is converted into lenzaldi-naphthyl oxide^ 
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thiB melts at 189—190°, crystallises well,, and is insoluble in alkalis. 
Benzaldi-naplithyl oxide is also obtained when the acetic acid solution 
of benzaldehyde and / 8 -naphthol with a little hydrochloric acid or 
sulphuric acid, is heated at 100 °, or in the absence of the acids at 
200 °. 

The author has also obtained results which are not in complete 
accordance with those published by Claus and Trainer (this vol., p. 
231), and points out that the ethylidenediphenol described by them 
has already been prepared by Fabinyi (Ber., 11, 283). With acet¬ 
aldehyde, / 3 -naphthol yields compounds similar to those formed when 
it is treated with benzaldehyde; thus either ethylideiiedivaphthylacetal^ 
CaH 4 (OCioH 7 ) 2 , melting at 200 — 201 °, or etdiyUdenc-ft-dinaphthyl oxide^ 
C 2 H 4 : (CioHo )2 I 0, melting at 173°, is obtained ; both crystallise well 
and are insoluble in alkalis. The compound described as dinaphthyl- 
acetal by Claus and Trainer, but melting at 102-103°, was not obtained 
in the author’s experiments. 

The remainder of the paper is devoted to a theoretical discussion, in 
which the author states his views as to the cause of the difference in 
behaviour of aud y 3 -naphthol under these conditions, and arrives at 
conclusions at variance with those put forward by Claus and Trainer 
(Joe. ciL), W. P. W. 

a-Naphthyl Methyl Ketone. By A. Claus and P. Feist (Ber,, 
19, 3180—3182).—The authors have also independently obtained 
this ketone lately described by Pampel and Schmidt (this vol., p. 252), 
but some of their results differ from those of the latter authors. 
They find that the ketone solidifies if cooled below 0°, and the crystals 
then melt at 34°. They find the melting point of the acetoxime to 
be 145° (uneoiT.), that of the hydrazine (uncorr.). 

When this ketone is treated in the cold with a dilute aqueous 
solution of the theoretical quantity of ]>otassium permanganate, 
a-naphtht/hjlyoxylie (a-naphthoyJJbmiic) acid, CioH 7 ®*CO*C()OH, is 
formed. This acid is a thick oil which only solidifies slowly and 
with difficulty. It is very unstable, and is easily oxidised by dilute 
nitric acid or warm permanganate to a-naplithoic acid and carbonic 
anhydride. The calcium and barium salts (each with ‘HU 2 O) are 
easily, the ftilver salt very spanngly, soluble. The formation of 
a-naphthoic acid proves this acid to be an af-iiaplithyl-derivative. It 
is probably identical with Bossneck’s acid melting at 113’5° (Abstr., 
1883, 808) ; the difficulty experienced in crystallising it being in all 
probability due to traces of oily impurity. L. T. T. 

Pyrene. By E. BAMUERGEa and M. Philip {Ber., 19, 3036—3040). 
— Naphthalenetetmcarhoxylic dianhydridcy C 14 H 4 O 6 , is obtained by 
slowly heating naphthalenetetracarboxylic acid (Abstr., 1886, 948) 
to 150—170°, or by I’ecrystallising the acid from glacial acetic acid. 
It does not change when heated at 300°, at a higher temperature it 
sublimes in lustrous needles an inch long. When naphthalenetetra- 
carboxylio i^cid is suddenly heated to 200—250°, it is converted 
partly into the anhydride and partly into naphthalenetricarboxylic 
acid* 
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Naphthaleneteiraoarboxylic diimidsy CiiHbOaNu, is formed when the 
anhydride is treated with aqneous ammonia, and separates in groups 
ot‘ branched needles. It is very sparingly soluble, does not alter in 
appearance at 270®, and sublimes at a higher temperature in yellow, 
lustrous needles. The formation of the above dianhydride and 
diimide shows that the two pairs of carboxyl-groups in naphthalene- 
tetracarboxylic acid have the ortho-position. 

Pyrene ketone, CnHaO, crystallises from alcohol in gold*ooloured 
lustrous plates melting at 142®; when oxidised with potassium per¬ 
manganate, it is converted into Behr and Van Dorp’s naphthalic acid 
{Annalen^ 172, 266), N. H. M. 

Terebenthene - derivatives. By Pesci and Bettelh {Arch. 
Pharm. [3], 24, 1037).—The preparation of the hydrocarbon phelland- 
rene,of nitrophellandrene, phellandrendiamine and amidophellandrene, 
from Oleum phellandni, was recently described (Abstr., 1886, 1038). 
Subsequently by similar treatment with nitrous acid, leevorotatory 
terebenthene has yielded a dextorotatory nitroterebenthene, CioHig'NOa, 
from which nascent hydrogen produces the primary base amidotere- 
benthene, CioHis’NHa, which again is leevorotatory. J. T. 

Formation of Euxanthic Acid from Eiixanthone by the 
Animal Organism. By S. v. Kostanecki {Ber., 19, 2918—2920).— 
Spiegel has proved that euxanthic acid is decomposed by concentrated 
sulphuric acid into euxanthoiie and glycuronic acid. Prom the phenolic 
character of euxanthone, and the fact that the magnesium salt of 
euxanthic acid, known as Indian-yellow, is pi’epared from urine, the 
author has endeavoured with success to form euxanthic acid 
from euxanthone, the glycuronic acid being supplied by the animal 
system. If euxanthone be administered to a dog, the presence of 
euxanthic acid can be detected in the urine by means of its 
magnesium salt. This result is analogous to the conversion of 
phenol or naphthol into their corresponding glycuronic acids by 
the animal organism. V. H. V. 

Eamala. By A. G. Perkin and W. H. Perkin, jun. {Ber., 19, 
3109—3110).—Kamala, a yellow dyestuff, is used in considerable 
quantity by the natives of India. It is contained in the seed capsules 
of Mallotvs phillipenm, and occurs in commerce as a yellowish-brown 
powder, which, under the microscope, is seen to consist of transparent 
brown, resinous globules mixed with woody fibres and seeds; no crys¬ 
tals were observed. 

Mallotoxiuy CuHioOa or CieHieO#, was obtained by shaking finely- 
divided kamala with carbon bisulphide, concentrating the yellowish 
solution on the water-bath, treating the yellowish-brown precipitate 
obtained with small quantities of carbon bisulphide to remove resinous 
impurities, and finally crystallising from benzene or toluene. It forma 
small, flesh-coloured needles, soluble in alkalis to a yellowish-red solu¬ 
tion, from which acids repi*ecipitate the original substance; it is nearly 
insoluble in water, readily soluble in alcohol and acetic acid. A yellow^ 
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acetyl-derivative, CuHeOsAci or CisHigOftAcg, was obtained. Further 
experiments are in progress to determine the correct formula. 

Synthesis of Pyrroline. By G. CrAMiciAN and P. Silber (Jier., 19, 
3027).—The authors showed previously (Abstr., 1884, 1115) that suc- 
cinimide may be readily converted into tetrachloropyrroline, but were 
unable to completely reduce the latter to pyrroline. This can be 
readily effected by Hepp’s method, which consists in boiling the chlo¬ 
ride with the corresponding amount of potassium iodide in a reflux 
apparatus. The iodide so obtained is very readily reduced to pyrro¬ 
line by warming with potash solution in presence of zinc-dust. 

Behaviour of Methylketole: Constitution of Pyrroline. 

By 0* CiAMiciAN (7^v., 19, 3028—3029).—Ciamician and Dennstedt 
obtained (Abstr., 1882, 1214) pyridine-derivatives by the action of 
chloroform or bromoform on the potassium compound of pyrroline, 
and suggested tbat quinoline-derivatives could probably be obtained 
in a similar manner from indole. Experiments made by the author 
show that quinoline-derivatives can be obtained from methylketole 
by means of the chloroform reaction, and also by heating with hydro¬ 
chloric acid at 2u0^ (compare J/er., 14, 1341). 

Both methylketole, and in a less degree indole, show all the colour 
reactions of pyrroline. The author considers the relation between 
indole and pyrroline to be established by these results. N. H. M. 

Synthesis of Pyrroline-derivatives. By C. Paal and C. W. T. 

ScHNEiUER 19, 3Je')t>—3163).—This is a continuation of the 

author’s previous w'ork (Abstr., 1886, 559). 

Ethyhne-x4etramethyldipyrrolitte^ Call^^CiNH^Me^)! [CaH 4 : Mea = 
1:2: 5], was obtained by the action of acetonylacetone on ethylene- 
diamine. It crystallises with 4 mols. HjO in glistening, white scales, 
melts at 125—126°, sublimes unchanged, and is volatile in steam. 
It is insoluble in water, soluble in alcohol, ether, &c. It is soluble in 
mineml acids with red coloration, colours pine shavings carmine, and 
gives a purple-red w'ith Laubenheimer’s reagent. It forms a yellow 
platlfwrhloride. 

Trimethylene-x-tetramethyldipyrroUne, C3H6(C4NHaMe2)o, is formed 
when trimethylenediamine is substituted for ethylenediamino in the 
above reaction. It forms a pale yellow, crystalline substance melting 
at 76—77°, insoluble in water, soluble in alcohol and ether. It 
resembles the ethylene compound in properties. 

Faradlphenylene-x4etramethyldipyrroline, C,aH 8 (C 4 NH 2 Me 3 ) 2 , from 
benzidine and acetonylacetone, crystallises in colourless tables soluble 
in alcohol, ether, &c. It is very unstable, especially when in solution. 
It melts at 130°, and is decomposed at a slightly higher temperature. 

When ethyl acetophenoneacetoacetate is used in place of acetonyl- 
aoetono, the ethers of a series of dipyrrolinedicarboxylic acids are 
obtained. 

Ethyl cthylene-x-dimetliyldiplimyldipyrroline-^-dicarboxylate^ 

C2H4(C*NHMePh-COOBt)2 [1:2:5: 3], 
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Tjrystallises with 4HjO xn glistening scales melting at 197®. It dis¬ 
tils unchanged, but is sensitive to light. It is insoluble in ivatoi* 
and light petroleum, soluble in alcohol, benzene, chloroform and 
glacial acetic acid. It is insoluble in hydrochloric acid, but dissolves 
in concentrated nitric or sulphuric acid, and is reprecipitated un¬ 
changed on the addition of water. It shows Laubcnheimer’s reaction. 
On hydrolysis, it yields the free crystalline acid, which melts at 181®, 
and at a slightly higher temperature evolves carbonic anhydride, 
forming the pyrroline-derivative C2H4(C4NH2MePh)3, The acid is 
insoluble in most solvents, very sparingly soluble in alcohol and 
in glacial acetic and concentrated hydrochloric acids. 
^•Ethocarboxi/l-»'‘meihyljjhenyi 2 ryrrolme-acetic acid, 

COOH-CH/C4NHMcPlrCOOEt [1 : 2 : 5 : 3], 

formed on substituting amido-acetic acid for the diamine in the last 
reaction, crystallises in needles melting at 131®. It is almost insoluble 
in water, soluble in alcohol, ether, and benzene. It dissolves in alkalis 
and alkaline carbonates, and forms well-characterised salts. When 
heated with alcoholic potash, it yields the free hibasic acid, 

COOH-CH./C4NHMePh-COOH. 

This forms small white needles which melt at 152^ with evolution 
of carbonic anhydride. 

Ethyl meta][)henylene-»-dimetliyldiphenyldlpyrrolin€-^‘dicarboxyln{e, 

C6}r4(C4NHMePh-COOEt)„ 

crystallises in white needles which melt at 185°. It is insoluble in 
W'ater, soluble in most other solvents, and in concentrated sulphuric 
acid. 

Ethyl paradiphenylene-a-dimethyldiphevyldipyrroline-ft-dicarboxylatf^ 
CiijH8(NC4lIMePh*COOEt)3, from benzidine and ethyl acetophenone- 
acetoacetate, crystallises in thin needles melting at 178—179®. When 
saponified, it yields the corresponding potassium salt, which, however, 
resinifies easily. The free acid could not be obtained, 
fi^EthocarboxyLix^methyiphenylpyrroiinemetabeazoic acid, 

COOH-C6H4-NC4HMePh-COOEt, 

crystallises in small, yellow needles melting at 160®, and soluble in 
alcohol, ether, &c. It forms characteristic salts. When heated witli 
alcoholic potash, it yields the corresponding bibasic acid, which forms 
colourless, hairy needles melting at 210®. When strongly heated, car- 
bonic anhydride is evolved. 

Ethyl azobenzme^a-methylphenylpyrroline-p-carboxylate, 

lf2Ph-08H4-C4NHMePh-C00Et, 

from amido-azobenzene, forms deep red crystals melting at 123®. It 
is easily soluble in alcohol, ether, &c. When saponified, it yields the 
corresponding acid, which forms largo, red crystals soluble in ether, 
alcohol, &o. It melts at 196®, and evolves carbonic anhydride at a 
slightly higher temperature. 

All these substances show Laubenheimer’s reaction, L. T. T, 
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Synthesis by Means of Ethyl Aoetoacetate. By L. Knoi?h 
{Amtalen, 236 , 290—332).—The author has already shown (Abstr., 
1885, 554) that ethylio diacetosuccinate reacts with ammonia and 
with primary amines, yielding substituted pyrroline-derivatives. A 
similar action takes place with hydroxyl amine. By heating an 
aqueous solution of hydroxylamine hydrochloride (12 parts) and 
sodium acetate (24 parts) with ethyl diacetosuccinate (30 parts), 
dissolved in glacial acetic acid, the ethyl hydroxydimethylpyrrolme- 
dicarboxyl ate ^ OH'C4NMe2(COOEt)2, is obtained as a crystalline 
compound, soluble in alcohol and ethei*, and in dilute alkalis, but 
insoluble in acids. This substance melts between 98° and 100°. A 
precipitate of the composition Cj2HieKN06 is obtained on adding 
ether to an alcoholic solution of the ethyl salt and potassium 
ethoxide. 

A mixture of hydroxy dimethyl pyrrolinecarboxylic acid and 
moHcthyl hydroxydhietliylpyrroliuedicai'boxylate is formed when the 
othylic salt is saponified by alcoholic potash. The latter compound, 
CioHisNOs, crystallises in needles, soluble in alcohol. It melts at 185°, 
with decomposition, yielding ethylic hydroxydimethylpyrroline- 
carboxylate. 

Hydroxydimethylpyrrolinecarboxylic act d, 

C7H9NO3 [OH : Me : COOH : Me = 1 ; 2 : 3 : 5], 

decomposes at 138°, yielding hydroxydiraethylpyrroline, [OH : Me2 = 
1 : 2 : 5], The acid crystallises in needles, and dissolves freely in 
alcohol. It is decomposed by prolonged boiling with water. The 
metallic salts arc not characteristic. The formation of the ethyl salt 
has just been mentioned. Hydroxydimethylpyrroline exhibits the 
pinewood reaction. It is soluble in alcohol, ether, chloroform, ben¬ 
zene and alkalis. It reduces amnjouiacal silver solutions at the 
ordinary temperature, and Eehling’s solution on boiling. 

The derivatives of trimetliylpyrrollinedicarboxylic acid, 

[Me3 : (COOH)a 1 : 2 : 5 : 3 : 4], 

phenyldimethylpyri'oline<Hcarboxylic, and |8 - naphthyldicarboxylic 
acid have been previously described by the author (Abstr., 1885, 
555). These acids arc decomposed when heated, yielding pjrrolines. 
Trimethylpijrroline [1:2:5] boils at 173° (corr.) ; phenyldimethyU 
pyrrollne [Ph I Me^ =1:2:5], melts at 51°, and boils at 252° (corr ), 
and ^-naphihyldimethylpyrroliney [CioH7. Me^ = 1:2:5], melts at 
71°, and boils at 341° (corr,). These compounds are freely soluble in 
alcohol, ether, chloroform, and benzene. 

a-Naphthyldimethylpyn^olinedicarhoxylic acidj [Ci()H7®:Me2: (COOH)2 
= 1 : 2 : 5 ; 3: 4], crystallises in needles, and decomposes at 244°, 
yielding c^-naphthyldimethylpyrroUne^ This substance melts at 123°, 
boils at 310—316° (corr.), and dissolves freely in ether, alcohol, and 
chloroform. 

Ethyl a^naphthyldiviethylpyrroUnedic-arboxylate melts at 91—^92*'. 
The potassium salt, Ci8Hi3K2N04, is insoluble in alcohol. The barium, 
CieHisBaNOi, and silver, CisNuAgNO*, salts, are crystalline. 

Ethyl methylphenylamidodtm^ylpyrrolimdiearboxylate is obtained 



27 « 


ABSTRACTS OF OHUMIOAL PAPERS. 


ae an uncrystalli&able oil by the action of ethyl diacetosncoinate on 
methylpheny I hydrazine. The free acid, C 16 H 16 N 2 O 4 , crystallises in 
prisms, and decomposes at 231° into carbonic anhydride and methyU 
phenylamidodini'ethylpyrroUne^ 01311161^2, a crystalline snbstance, which 
melts at 41® and boils at 310® (corr.). 

Ethyl metamidotolyldimethylpurrolinedicarhoxylate, is formed by 
boiling equivalent quantities of metatoluylenediamine and ethyl 
diacetosuccinate in acetic acid solution. The ethyl salt crystallises 
in prisms and melts at 134°. The free acid, C 15 H 16 N 2 O 4 4- 2 H 30 , 
crystallises in plates of a yellow colour. It is soluble in alcohol, ether, 
acids, and alkalis. It decomposes at 203°, yielding mefamidotolyU 
dimethylpyrroUne. This compound melts at 73°, and boils at 322® 
(corr.) It is soluble in alcohol, ether, and acids, and volatilises in a 
current of steam. 

Ethyl toluylenedidimethylpyrroUnedicarhoxylatey 


COOEt O: CMes^ 
COOEt C: CMe^ 


N 


Me 

.CMe: C COOEt 

I 

\CMe: C-COOEi ’ 


is obtained as a heavy oil by the action of metatoluylenediamine 
(m. p. 99°) on excess of an fvcetic acid solution of ethyl diaceto- 
succinate. The free acid, C 23 H 22 N 2 O 8 , is sparingly soluble in alcohol 
and ether, and insoluble in water and dilute acids. It melts at 248° 
with decomposition. 

Dimethylpyrrolinedicarhoxylacetic acid, 

CioHnNO* = C 4 NMe 2 (COOH) 2 -CH./COOH [2 : 5 : 3 : 4 : 1], 

splits up at 214°, yielding carbonic anhydride and an oily liquid, 
probably dimethyjpyroUrie-acetic acidy C4N H 2 Me 2 *CH 2 -COOH. The 
acid forms crystalline potassium and silver salts, CjoHsKgNOe and 
OioHgAgiOo. The ethyl salt is prepared by boiling an acetic acid 
solution containing equivalent quantities of glycocine and ethyl 
diacetosuccinate. 

Ethyl dimethylpyrrolinedicarhnxijlatey C 4 NHMe 2 (COOEt) 2 [ 2:4 :3 : 5], 
is most conveniently prepared by adding a strong solution of sodium 
nitrite (2 parts) to 7 parts by weight of ethyl acetoacetate, dissolved 
in sti'ong acetic acid. 25 parts of zinc-dust is added to the well- 
cooled product. On adding water to the mixture, the ethyl salt is 
deposited in needle-shaped crystals. This substance melts at 134— 
135°, and is distinguished from its symmetrical isomeride by the 
absenc/e of basic properties. Many of the properties of this compound 
and of its derivatives have been already described by the author 
(Abstr., 1884, 1368). Monethyldimethylpyrrolinedicarboxylate melts 
with decomposition at 202 ® (not 200 ° as previously stated), forming 
ethyl d imethylpyrrolinecarboxylate. 

Dimetbylpyrrolinedicarboxylic acid decomposes at 260° into car¬ 
bonic anhydride and dimethylpyrroline [Me : Me =; 2 : 4 ] (Zoc. cit,). 

Ethyl dimethylpyrroUneanilidocarhoxylatey 

COOEt-OiNHMe/COJSrHPh [5 : 2 : 4 : 3], 
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is formed by tbe action of zinc-dust on equivalent quantities of aceto- 
acetic anilide and ethylic nitrosoacetoacetate dissolved in acetic acid. 
It melts at 216®, and dissolves in hot alcohol and acetic acid. On 
treatment with strong sulphuric acid, it yields 2 : 4 diraethylpyrroline, 
and on boiling with alcoholic potash it is converted into ihe monanilide 
of dimethylpyrrolinedicarhoxylic acid, COOH*C|NH*Me 2 *CONrHPh. 
This substance softens at 180®, and decomposes at 198®. It also splits 
up when boiled with dilute sulphuric acid, yielding carbonic anhydride 
and dimethylpyrrolinecarhoxylan Hide, C 4 NH.,Me/CONHPh. 

Ethyl dlmeihylpyrrolineanilidocarboxylate [Mc 2 : COO Fit: OONHPh 
= 2 : 4 : 3 : 5], is prepared by reducing wdth zinc-dust an acetic acid 
solution of ethylic acetoacetate and nitrosoacetoacetic anilide. It 
crystallises in needles, melts at 180®, and yields 2 : 4 dimethyl- 
pyrroline on treatment with sulphuric acid. 

DimethylpyrroUnedirarhoxylanil ide, 

C 4 NH-Me 2 (CONHPh )2 [2 : 4 : 3 : 5], 

is formed by reducing a mixture of the anilides of acotoacetic and 
nitrosoacetic acids. It melts about 255®, and crystallises in needles. It 
also yields 2 :4 dimethyl pyrruline wdien warmed with sulphuric acid. 

W. C. W. 

Action of Chlorine on Pyridine. By E. H. KEksi::R {Anier. 
Chem. «/., 8, 30H—315).—Anderson lias worked on this subject 
{Annulcuy 106, 340). When anhydrous pyridine is treated with 
dry chlorine, it finally solidifies, and by distillation a white cry.stal- 
Hne solid boiling at 130®, and a yellow’^ solid boiling at 218®, aro 
obtained. The first is purified by crystallisation from alcohol; it 
melts at 72®, is very stable, and with platinum chloride gives a pre¬ 
cipitate having the composition (CsH^CI^N) >,H 2 PtCl 6 . The second 
substance cannot be distilled without partial decomposition ; it is very 
deliquescent, and is soluble in water; with platinum chloride, the 
solution gives a precipitate of pyridine platinochloride ; the yellow 
compound itself has the composition C 5 H 5 NCi, and is evidently an 
unstable additive product. 

When chlorine is passed into pyridine diluted with its own bulk of 
water, nitrogen ai\d carbonic anhydride are evolved, and on further 
dilution a white precipitate is thrown down, which when dry smells 
like bleaching pow'der, and with platinum chloride gives a precipitate 
of pyridine platinochloride; it is therefore an additive product of 
pyridine, probably the hypochlorite, and the carbonic anhydride and 
nitrogen ai^e derived from the decomposition of this substance. 
When chlorine is pa.ssed into a pyridine solution containing free 
alkali, nitrogen is evolved with explosive violence, but if the con¬ 
tents of the flask be kept cool the action is more gentle, and chloro¬ 
form and dichloracetic acid are to be found in the distillate. This 
decomposition of pyridine by chlorine is far more readily explained 
by Riedel’s formula (Abstr., 1883, 1152) than by Korner’s. 

H B 

Tetrahydropicoline. By A. Lipp (J9er., 19, 2843—2844).—The 
base obtained by ihe action of alcoholic ammonia on w-bromobutyl 
methyl ketone (Abstr., 1886, 219) proves to be a tetrahydropicoline^ 
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probably, Under similar conditions, a pyrro- 

line-derivative is obtained from lu-bromopropyl methyl ketone. 

W. P. W. 

Quinolinesulphonio Acids. By A. Claus and P. Kuttnbr 
19, 2882—2886).—Qainolineorthosulphonio acid in cooled 
aqueous solution forms a yellow, crystalline precipitate with bromine, 
an unstable, probably additive, compound ; at the temperature of the 
water-bath, the acid is decomposed with formation of tribromo- 
quinoline, which separates in glistening, silky needles melting at 198®, 
soluble in ether and alcohol, insoluble in water. 

Quinolineparasulphonio acid, under similar conditions, yields a dibro- 
moquinoline, crystallising in long needles, melting at 124—126®, and 
yielding, on oxidation with potassium permanganate, a bromopyridine- 
dicarboxyiic acid identical with that described by Claus and 
Collischon. On adding more than two molecular proportions of 
bromine, a tribromoquinoline is slowly produced, isomeric with the 
compound described above. It crystallises in long, silky needles, 
melting at 170^*, and is sparingly soluble in cold ether, soluble in 
alcohol. As regards the displacement of the sulphonic group, concen¬ 
trated nitric acid resembles bromine in its action, a mononitro- 
quinoline being produced. V. H. V. 

Reduction of Hydroxylepidine and Methyllepidone. By L. 

Knokr and C. Klotz 19, 6299—3303). — Hydroxylepidine and 

methyllepidone resist the action of acid reducing agents, but are 
readily attacked and reduced by sodium amalgam and alcohol, or by 
sodium and alcohol. 

lleduction of HydroxylrpicUne. —^When hydroxylepidine in alcoholic 
solution is shaken with an excess of sodium amalgam, a compound, 
(CjoHiftNO) 2 , is obtained, insoluble in water, alkalis, and alcohol, but 
crystallising from acetic acid in slender needles melting at 280®. It 
shows feebly basic properties, and is most probably a diquinolyl- 
derivative. 

The reduction proceeds further when meiallic sodium is employed, 
and from the product, after removal of the alcohol, two compounds 
are obtained, one of which, tetrahydrolepidine^ OnHiaN, is separated by 
distillation with steam. It is a colourless, strongly refractive oil, has 
a pungent odour and boils at 250—253® (thermometer immersed in the 
vapour) at 74U mm. pressure. Dihydrohydrnxijh^idine^ CioHtiNO, 
separates in needles from the residual liquor left after steam distil¬ 
lation, melts at 101®, and is insoluble in alkali, sparingly soluble in 
water, readily soluble in alcohol, ether and chloroform. It shows 
feebly basic properties, and its salts are decomposed by water. 
Nitrous acid is without action in the cold, but on warming acts on it 
and forms an acid compound. 

Reduction of Methyllepidone* —Sodium amalgam reduces inethyl- 
lepidono, in cold alcoholic solution to the diquinolyl-derivative 
(OiiHiaNO)a (this vob, p. 159). It is insoluble in water, alkalis, 
and alcohol, soluble in acetic and hydrochloric acids, and melts 
at 268°« When metallic sodium is employed as the reducing agent. 
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dimeiliyltetrahydroquinolinCy CuHisN, is obtained. It is a colour¬ 
less oil speedily turning brown when exposed to air, boils at 255® 
(thermometer immersed in vapour) at 757 mm. pressure, and is 
identical with the base obtained by the reduction of lepidine meth- 
iodide with tin and hydrochloric acid. It yields a yellow platino- 
chloride, and an oily, orange-red nitroso-cornpound. 

Rediicf'ion of Carhosty^il, —Tetrahydroquinoline is obtained when 
carbostyril in alcoholic solution is reduced with metallic sodium. 

W. P. w. 

a- and 7 .Ethylquinoline. By L. Rkher (Brr., 19, 2995—3002). 
—When quinoline ethiodide is heated at 280—290® for two hours, a 
somew hat complicated reaction takes place resulting in the formation 
of hydrocarbons in addition to basic products. After acidifying, the 
product is distilled with steam to remove the hydrocarbons, then ren¬ 
dered alkaline, and again steam-distilled. The mixture of bases so 
obtained is fractionated, and the portion boiling between 240 and 280®, 
after removing tho unaltered quinoline, is repeatedly fractioned; in 
this way, fractions boiling at 255—200° and 270—275° are obtained, 
which consist of a- and 7 -ethylquinoline resjiectively, but by this 
metliod, the only feasible one, a complete separation cannot be 
effected. 

OL-Eihxjlquinoline is a very hygroscopic, colourless liquid with a 
quinoline-like odour, does not solidity at low temperatures, and is 
slightly soluble in w’ater, readily soluble in ether, alcohol, chloroform, 
and oarlK)n bisulphide, and quickly becomes coloured red on exposure 
to light. The hydrochloride and 'nitrate are readily soluble in 
water, and effloresce in air. The mercuriochloride^ GnHiiN^lIHgCIs, 
melts at 118*^, and forms slender white needles; the jdatinochloride, 
(CuHnN) 2 ,UaPtClf, melts at 19U°, and crystallises in dense tables ; the 
anrocJilorale, CiiHnNjHAuGh, melts at 142®, and forms canary-yellow 
needles ; the CiiHiiN,C«H 2 (N 02 ) 3 ’ 01 d, melts at 140—147°, and 

crystallises in long, yellow needles; and in addition a crystalline 
stannochloridey (CnHnN) 2 ,H 2 SnCl 4 + 2H,0, and an oily chromate and 
zinc salt are dcsciibed. On oxidation, an acid w’^as obtained agreeing 
in its properties with quinaldiuic acid. 

Tetnihydro-a.-ethylqumuUne, is formed when jt-etliylquinolino 

is reduced with tin and hydrochloric acid. It boils at 259—263®, 
and resembles the parent base in appearance and odonr. The 
hydrochloride crystallises in white needles which remain unaltered 
in air. 

The fraction boiling between 270° and 275° consisting chiefly of 
7-ethylquinolino, contained a diethy Iquinoline which was separated by 
means of its mercuriochloride; this salt, G»ll 6 NEt,,HHgCl 3 , melts at 
116° and crystallises in needles. (^--Ethylquinoliue resembles the 
dt^base in appearance and odour, and its salts show a great similarity 
to those of a-ethylquinoline, but have a higher melting point. Tho 
hydrochloride is very soluble in water and is deliquescent; the nitrate^ 
CuHnNjENOa, melts at 115^5°, and crystallises in white needles, 
which become brown on exposure to air, and are soluble in water 
and alcohol. The mercuriochloride^ 0uHiiN,HHgCl3, melts at 154°, 
crystallises in white needles, and is readily soluble in water containing 
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hydrochloric acid; the platinochloride, (CiiHuN')a,H«PtCl6^ melts at 
204®, and forms brown leaf-like crystals; the picrate melts at 178— 
186® with decomposition, and forms long, yellow needles; and the 
aurochhride^ CiiHuIf,HCl(AuCl 8 )a, forms slender, yellow needles. The 
methiodide melts at 149® and formed yellow crystals. On oxidation, 
cinchonic acid is obtained. 7 -Ethylquinoline on reduction yields a 
base boiling between 271® and 275®, the hydrochloride of which is not 
crystalline. KthyIquinolinemlphonic acid, CnHjoN’SOsH, is obtained 
by heating 7 -ethylquinoline at 260® with 10 times its weight of fuming 
sulphuric acid. It forms slender lustrous needles, melts above 316®, 
and is insoluble in alcohol, but readily soluble in hot water. 

The hydrocarbon separated from the ethyl bases by steam distil¬ 
lation was fractionated, and from the lowest fraction, 210—240®, w^hite 
crystals were obtained which had a strong naphthalene-like odour, 
and were almost certainly naphthalene. W. P. W, 

Colour Reaction of Guanine. By E. v. BatlcKE (MonnhJi, 
Chem., 7, 617—620).—It hns long been known that guanine when 
evaporated with nitric acid gives a yellow residue, soluble in potash 
with yellow coloration; the solution thus obtained, on evaporation to 
dryness, gives at first a purple then a violet coloration ; on exposure 
to air the original colour returns. In this paper, it is shown that these 
changes are due not to the so-called metacliromatism, but to the 
proportion of water present; thus there exist two compounds, the 
one, golden-red with the greater, the other, indigo-blue, with the less 
pi’oportion of water. It is not improbable that an intennediate 
purplo-red compound is also formed. Experiments, confirmatory of 
this view, are described, in which the coloured solutions are exposed 
to conditions of the presence and absence of water respectively. 

V. H. V, 

Opium Alkaloids. By P. C. Pt.^igge (Arch. Pharm. [3], 24, 
993—1014).—Morphine, codeine, thebaine, papaverine, narcotine, and 
narceine are the most important opium alkaloids. Their physio¬ 
logical action varies from strongly narcotic or sleep-inducing, to 
strongly exciting or cramp-producing, but diffei’ent observers are not 
agreed as to the exact order of the members of the series. In the 
arrangement of the bases according to their poisonous nature, 
different observers are more nearly in accord. The author exa¬ 
mined the reactions of salts of these alkaloids with alkaline salts 
of organic acids. Morphine, codeine, and thebaine, in neutral 
liquids, react strongly alkaline to litmus, and afford stable salts. 
Narcotine, papaverine and narceine, on the contrary, do not affect 
litmus-paper, and combine only feebly with acids. Thus narceine 
sulphate and chloride are slowly decomposed by cold water, more 
quickly by hot water. It appeared probable from this that solutions 
of salts of the stronger bases would give no precipitate with alkaline 
salts of organic acids, whilst in the case of the weak bases, the 
alkaloid would be precipitated as such. The following salts were 
employed: sodium and ammonium acetate, ammonium oxalate, sodium 
salicylate, sodium potassium tartrate, sodium beuKoate and hydrogen 
sodium carbonate. 
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Besides the six opium bases, many other alkaloids were examined 
in the course of the investigation, such as caffeine, cocaine, atropine, 
pilocarpine, coniine, strychnine, brucine, quinine, cinchonine, and 
cinchouidine, the latter, however, only with sodium acetate. None of 
these bases were liberated and precipitated ; in the case of the cinchona 
bases, however, it was necessary to carefully neutralise the sodium 
acetate with acetic acid, or precipitation took place. With a perfectly 
neutral solution of sodium acetate, the only alkaloids precipitated are 
the thi'ee weak opium bases, papaverine, narcotine and narceine. 
These three bases ai'e also precipitated both by slightly acid and 
by slightly alkaline acetate solution. Neither of the two solutions 
exerts any influence on the strong opium bases, consequently the 
ordinary non-ueutralised acetate solution can be used for the 
separation of the bases with advantage in point of time and perhaps 
completeness. Narcotine, papaverine and narceine were precipitated 
as pure bases by all the alkaline salts mentioned previously. The- 
baine was precipitated by sodium salicylate as salicylate and by 
hydrogen sodium carbonate. Morphine and codeine were nut pre¬ 
cipitated by any of the salts. Arranging the alkaloids in series 
according to their molecular weights, it will be seen that the first three 
are strong bases and the last three feeble ones : morphine, OpHioNOs; 
codeine, CisH^iNOa; thebaine, C 19 H 21 NO 3 ; papaverine, C 2 iU 2 iN’ 04 ; 
narcotine, CajHsaNO?; narceine, C 22 H 29 NO 9 . Slightly acidified 
sodium acetate solution will indicate as little as 1 : 40,000 of narcotine 
in solution. With papaverine, the limit is 1 : 30,000. Narceine is 
not nearly so sensitive, the limit being about I : 000. The precipita¬ 
tion of thebaine as salicylate gave a limit of about 1 : 2000. For 
quantitative estimation, narcotine is best precipitated by ammonia, 
where it is the only substance thrown down by this reagent; sodium 
acetate has, however, the advantage of precipitating it for qualitative 
purposes from faintly acid solutions in which all other alkaloids, 
excepting papaverine and narceine, remain in solution. Papaverine 
and narceine are also best precipitated quantitatively by ammonia. 

J. T. 

Cinchona Alkaloids. By W. J. Comstock and W. Koknigs 
(B er., 19, 2853—2859).—From considerations based on its chemical 
behaviour, the authors have adopted the formula Ci 9 H. 22 Br 2 N 20 for 
cinchonine dibromide instead of that given in their previous paper 
(Abstr., 1885, 910). A crystalline sulphate is obtained by allowing a 
solution of cinchonine dibromide in 7 to 8 parts of concentrated 
sulphuric acid to remain for several hours. It is soluble in hot water 
and dilate alkalis, excess of alkali throwing out the salt, but dilute 
acids dissolve it with difficulty. When heated at 130° in a sealed tube 
with hydrogen bromide, it is decomposed into cinchonine dibromide 
and sulphuric acid. 

Dehydrocinchonifiey C 19 H 20 N 2 O, is obtained in practically colourless 
needles by heating cinchonine dibromide with alcoholic potash in a 
reflux apparatus for 16 to 20 hours, distilling off three-fourths of the 
alcohol, and adding water to the residue. It is purified by pre¬ 
cipitating its hydrochloride with ammonia, and crystallising from 
alcohol. The base melts at 202—203°, and sublimes without decom- 
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position if the temperature be carefully raised. It dissolves easily in 
alcohol, acetone, and chloroform, less easily in ether and hot 
benzene, and is practically insoluble in water. The hydrobromide^ 
Ci 9 H 3 oN 20 ,HBr, crystallises from water in colourless, transparent 
prisms, the hydrochloride in long, silky needles. 

Dehydrocinchonine chloride^ Ci 9 HioN 2 Cl, is prepared by treating 
dehydrocinchonine hydrochloride with phosphorus pentachloride and 
phosphoric oxychloride, adding ammonia, and crystallising from 
benzene. It melts at 148—149°, and is readily soluble in benzene, 
alcohol, acetone, chloroform, and ether, but insoluble in light 
petroleum. 

Dehydrocinchene^ CigHigNo, is obtained by boiling dehydrocin¬ 
chonine chloride with alcoholic potash for 16 hours, and is purified 
by recrystallising its hydrogen tartrate. The free base crystallised 
from dilute alcohol, forms long, colourless needles which melt at 
about 60°, and contain at least 3 mols. II 2 O. The hydrohromide^ 
CieHi8T!J’o,2HBr, is obtained in small, bi*oad, transparent, concentrically- 
gronped prisms w^hich dissolve readily in water, bat only sparingly 
in alcohol and ethei’. The platinochloride^ CigHiHN 2 ,H 2 PtCl«, a very 
sparingly soluble salt, is obtained in bright red tables from the 
solution of the base in concentrated hydrochloric acid. 

Cinchene dibromide, CH*H>oBr 2 N 2 , is best prepared by gradually 
adding bromine to a solution of cinchene in chloroform until the 
yellow perbromide begins to separate, sodium hydrogen snlpliite and 
hydrochloric acid are added, and the base precipitated from the 
separated aqueous layer by ammonia, is purified by conversion into the 
hydrobromide, &c. From its ethereal solution, it is obtained in 
beautiful, colourless crystals which begin to fuse at 110° and melt at 
113°. The hydrobromide crystallises in cencontrically-grouped, 
colourless needles; the nitrate ixwdi zincochloride also crystallise well. 
Boiling for 20 hours with alcoholic potash converts cinchene dibromide 
into debydrocincheno. W. P. W. 

Strychnine. By W. F. LonBiscn and P. Sonoop {Monatsh, 
Ohem,, 7, 609—616).—The products obtained on distilling strychnine 
with zinc-dust vaiy according to the temperature; at a lower tem¬ 
perature, one atom of oxygen is removed from the molecule with 
formation of a compound, Coin 22 N 20 , a solid substance, soluble in 
alcohol with a blue fluorescence, sparingly soluble in dilute acids, 
insoluble in water. It does not give the strychnine reaction with 
potassium dichromate and sulphuric acid. At a higher temperature, 
the strychnine molecule is completely decomposed; hydrogen, 
ethylene, acetylene, and ammonia are evolved, whilst carbazole distils 
over. Similarly brucine and the acid, 0 i«HihN 204 , obtained* by the 
oxidation of strychnine with chromic acid, yield carbazole on distil¬ 
lation with zinc-dust. On dry distillation, strychnine yields the same 
gaseous products, but only compai'atively small quantities of carbazole, 
accompanied probably by pyrroline. V. H. V. 

Specific Rotation of Piperidine Bases. By A. Ladknbubg 
(B er., 19, 2975—2977).—Completing his recent research on the 
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Specific rotation of piperidine bases (this vol., p. 164), the author 
finds for a-pipecoline [«]d = 21*74®, and for a-etliylpiperidine [a]i> = 
6*75°. tf-Isopropylpiperidine and /5-pipecoline do not yield optically 
active bases by conversion into dextrotartrates. From the mother- 
liquor of the a-pipecoline hydrogen tartrate the Icevorotatory base 
was obtained; but this, even after conversion into the hydrochloride 
and treatment with cadmium iodide to remove any accompanying 
dextrorotatory base, gave only a specific rotation of —19®, and 
probably contained either the dextrorotatory or the inactive base as 
impurity which could not be separated. Experiments show that the 
inactive piperidine bases are comj)Oiiiids and not mixtures of the 
optically active modifications; and therefore it has been possible to 
effect a decomposition into two optically active salts only in those 
cases where the temperature employed in the crj'stallisation lay above 
or below the transition temperature of the inactive hydrogen dextro- 
tartrate (comp. Abstr., 1886, 968). 

The unexpectedly low specific rotation of the dextrorotatory a-ethyl- 
piperidinc renders it probable that the specimen employed was not 
pure. W. V. W. 

Alkaloids of the Berberidese- By 0. Hessk (her., 19, :1190— 
3191).—The author has re-investi^ated the alkaloids in the root of 
Berheris vulgaris. He believes that there arc therein at least four 
alkaloids besides berberine, and describes especially oxyacanthine 
(Wacker, Cheni. Centr., 1861, 321), and a new alkaloid he has 
obtained from the mother-liquors of oxyacanthine, and Avhich he 
names herhamine. 

He finds the true formula of oxyacanthine to be C 1 JI 19 NO 3 and 
not C 19 H 21 NO 3 , as be has previously given. When crystallised from 
water and dried at 100®, this alkaloid melts at 138—150®, but when 
crystallised from alcohol or etlier, it forms needles melting at 208—214°. 
It is easily soluble in chloroform, and then gives [x]d = + 131G® 
(p z=i 4:^ t ^ 15®). In light petroleum and alkalis, it is only slightly 
soluble, and ether extracts it completely from the alkaline solutions. 
The hydrochloride, Ci 8 HiyN 03 ,HCl + 2IL^O, forms small colourless 
needles which in aqueous solutions give [a]i) = +163*6’ (p =: 2, 
t = 15®). The plat in ochloynde is a yellow, flo(?culont precipitate. The 
nil rate and sulphate are both crystalline. When heated with potash 
and a little water, the base melts to a brown mass which floats on 
the surface of the fused potash. This brown mass is the potassium 
compound of /B-oxyacanthine. This conversion into a /3-modification 
also takes place very readily, even at ordinary temperatures, when the 
alkaloid is acted on by alkalis or barium hydroxide in the presence of 
alcohol. Ether now no longer extracts the alkaloid from the alkaline 
solution. Hydrochloric acid precipitates iS-oxyacanthine, which is 
soluble both in alkalis and in excess of acid. If, however, tlic alkaline 
solution of the /3-compound is supersaturated with hydrochloric acid, 
a-oxyacanthine hydrochloride crystallises out. The author believes 
the /3-modification is due to the alkaloid taking up an additional 
molecule of water* Oxyacanthine very closely resembles narc^otine in 
properties. 
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Berbamifie crystallises in small scales of the composition CitjHjpITOj 
4* 2H20. It is easily soluble in ether. When anhydrous, it melts at 
166°. The hydrochloride crystallises in scales, the nitrate in needles; 
the platinocldoride forms a yellow crystalline precipitate. 

L. T. T. 

Colchicine, By S. Zeisel (MonatsL Chem.y 7, 557—597).-— 
Previous observations on the composition and properties of colchicine 
have, for the most part, been very discordant; in this paper, a long 
summary is given. The principal results obtained by the author are as 
follows: the composition of colchicine is expressed by the formula 
02 aH 26 N 06 ; it combines with chloroform to form a crystalline com¬ 
pound, C 22 H* 6 NOfl, 2 CHCIa, readily decomposed by water into its 
components. Colchicine is slightly basic, but its salts, w'ith the 
exception of an aurochloride, C 22 H 26 N 06 ,HAuCl 4 , cannot be obtained 
from tbeir aqueous solutions. Colcliiceine, formed from colchicine, 
Avhen heated with a trace of hydrochloric or sulphuric acid, has the 
composition 2C2iH2aN06,H20. As the difference between the two 
compounds is one CHa or methylene group, and as methyl alcohol is 
produced in the decomposition, it follows that colcliiceine is a de- 
methylated colchicine. 

Colchiceine possesses at once the properties of a base, as evidenced 
by the formation of an aurochloride, C 2 iH 2 iNO«,HAuCl 4 , and also those 
of a monobasic acid, or more probably of a phenol, as shown by the 
formation of a copper derivative (C 2 iH 22 N 06 ) 2 Cu, and by the readiness 
with which it dissolves in alkalis. As colchicine has no acidic 
properties, it is probably a methoxy-derivative of a compound, of 
wdiich colchiceine is the corresponding hydroxy-derivative. 

It is suggested that the molecular formula of each of the above 
substances is the (louble of that given; owing to the complex compo¬ 
sition of the substances, the number of hydrogen-atoms is given with 
a certain reserve. V. H, V. 

Begonine. By C. E. Mekck (Ber., 19, 3002—3003).—The author 
has repeated an experiment made by Cahnels and Gossin (Abstr., 
1886, 912), and finds that eegonine when distilled with almost dry 
barium hydroxide yields methylamine and not ethylamine as one of 
the products; this corresponds with the behaviour of tropine under 
like conditions. When eegouine hydrochloride is heated with an 
c qual weight of phosphorus pentachloride and 10 parts of chloroform 
at 100° for 10 hours, a base is obtained which yields a well crystallised 
aurochloride, C 9 H| 3 N 02 ,HAuCl 4 , corresponding with eegonine less the 
elements of 1 mol. HaO. The base has not yet been obtained in the 
pure state. W. P. W. 

A New Ptomaine producing Tetanus. By L. Brieger 
19, 3119—3121),—The author has already described an alkaloid, 
tetanine, obtained in the cultivation of Bosenbach’s microbe. The 
beef extract in which the microbe had been cultivated for four to six 
weeks, was acidified with hydrochloric acid, boiled, and filtered; the 
filtrate evaporated and treated with lead acetate and alcohol, filtered, 
and the lead removed as far as possible as chloride, and finally as 
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sulpTiide. The stronp^ly alkaline filtrate was distilled with steam, 
acidified with hydrochloric acid, evaporated to dryness, and treated 
with alcohol to remove ammonium chloride. After removing the 
alcohol, the new base was separated as its aurochloride. 

The free base, CsHuN, is volatile, boils about 100°, but was not 
obtained free from water. The hydroclihride is crystalline, melts at 
205®, and is very readily soluble in water and absolute alcohol. The 
aurochloride^ C 6 HiiN,HAuCl 4 , crystallises in plates, and melts at 130°. 
The 'platinochloridcy (C 6 Hn]Sr) 2 ,H 2 ptCl 6 , crystallises in plates, is decom¬ 
posed at 240°, and is sparingly soluble in water. The picrate crystal¬ 
lises in readily soluble needles. The base gives a yellow precipitate 
with phosphomolybdic acid, a white precipitate with phosphotungstic 
acid, and a red crystalline precipitate with potassium bismuth iodide. 
Injected hypodermically in a comparatively large dose, it produces the 
symptoms of tetanus. A. J. G. 

Albumoses. By R. Neumetster {Zeit. Biol., 23, .381—401).—The 
question investigated in this research was whether or not each 
albumoso was converted into isomerides belonging to the anti- and 
hemi-groups of digestion products. 

The method previously described by Kiihne and Chittenden of 
separating proto- from deutero-albumose is not a satisfactory one. 
Hetero-albumose is easily separated by its being precipitated when the 
salts are dialysed out from a mixture of the albumoses. It can also 
be separated from the mixture by saturating it with sodium chlo7*ido; 
])art of the proto-albumose and the whole of the deutero-albumose 
remain in solution. In the precipitate, hetero-albumose can be sepa¬ 
rated by dialysis as before. By acidifying the filtrate, which contain.s 
the deutero-albumose and part of tin proto-albuinoso, the proto- 
albumose and about half the deutero-albumose are precipitated; this 
is filtered off; the deutero-albumose remaining in solution is not mixed 
with any other albumose; the sodium chloride is dialysed off, the 
fluid is saturated with ammonium sulphate, and thus the peptone 
alone is left in solution; the precipitate of deutero-albumose is 
redissolved and obtained free from ammonium sulphate by dialysis, 
and finally precipitated by alcohol. It gives no precipitate with 
copper sulphate; previous statements that such a precipitate occurs 
were due to its admixture with proto-albumose. 

On prolonged heating of proto-albumose with 5 per cent, sulphuric 
acid, deutero-albumose is formed, Hetero-albumose yields the same 
substance, and also anti-albumid. The same result is obtained on 
peptic digestion, and also on tryptic digestion, more rapidly in the 
latter case than the former. The formation of the so-called globulin¬ 
like substance does not occur in tryptic digestion. 

No deutero-albumose is formed directly from fibrin; but proto- 
and hetero-albumose are intermediate products in its formation, both 
by acids and by ferments. 

Anti-albumid yields deutero-albumose also, and seems to be largely 
a bye-product of the formation of hetero-albumose. The deutero- 
albumose obtained is an anti-product yielding only anti-peptone; much 
insoluble anti-albumid is left after prolonged digestion, which will 

TOL. Lll, u 
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yieM no more albnmose* This insolable substance swells with sodium 
nydroxide; it is turned yellow by nitric acid, and orange on the 
subsequent addition of ammonia; in its solubilities it mucli resembles 
keratin. 

The deutero-albumose formed from proto- and hetero-albumose is 
called auipho-deutero-albumose, as it is subsequently converted into 
amphopeptone (that is, hemi- and anti-peptone); the anti-products 
from proto-albumose are, however, exceedingly small in quantity, and 
the author suspects that his method of preparing proto-albumose does 
not give him that substance quite free from traces of hetero-albamose; 
and that perfectly pure proto-albumose will be found to be a pure 
hemi-albumose. The changes in the digestion of albumin are repre¬ 
sented in the following schemes. 


Hemi-albumin. 


Albumin. 

A- . ■■ 

Anti-albumin. 



Proto-albumose. 


Hetero- (dys) -albumose. 


Anti-albumid. 


Amphodeutero-albumose. 


Amphodeutero-albumose. Antideutero-albumose. 


Amphopeptone. 


Amphopeptone. 


Antipeptone. 

W. D. H. 


Vitelloses. By R. Neumeisteb {Zdt. Biol, 23, 402—411).— 
Following on the lines of Kiihne and Chittenden, the products of the 
digestion of vitellin have been subjected to analysis. The variety of 
the proteid employed was plant vitellin (phytovitellin), prepared 
from pumpkin seed. 

Coagulated vitellin was found to be the best to employ; in peptic 
digestion, syntonin was formed as one product. This resembled 
ordinary acid albumin, except that it was insoluble in strong nitric 
acid, and gave the biuret reaction, not the ordinary purple colour. A 
substance, antivitellid, corresponding with anti-albumid, was also 
formed, but no coagulable substance like that obtained in the peptic 
digestion of globulin. 

The ultimate products of digestion are peptones; vitellose is the 
name given to the intermediate products: proto-, hetero-, deutero- 
aud dysvitellose, which correspond with the albumoses with similar 
prefixes. These may be separated from one another and from pep¬ 
tones as the albumoses are. 

Protovitellose becomes deuterovitellose on further peptic digestion: 
when subjected to the action of the tryptic ferment^ a trace of antivitellid 
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IB formed; the end products are antipeptone, tyrosine, leucine, and 
the substance which becomes violet with bromine. 

Heterovitellose and dysvitellose, derived from it, do not differ in 
their properties from the analogous albumoses; under tryptic diges¬ 
tion, mucn antivitellid is formed, the end product being antideutero- 
vitellose. Under prolonged peptic digestion, amphodeuterovitellose 
is formed. 

The anti- and ampho-varieties of deuterovitellose corres])ond with 
the similarly named albumoses. W. D. H. 


Physiological Chemistry. 


Gases of Parotid Saliva. By R. Kulz {Zeit. Biol, 23, 321— 
328).—Observations on tlie gases of human saliva have not been pre¬ 
viously made. The saliva was obtained by means of a gum elastic 
caiiula (which was found to be better than the metal one at first 
used) inserted into Stensoii's duct; the saliva, was collected over 
mercury to obviate the danger of absorption of atmospheric air. 

As the mean of 11 analyses, the total quantity in volume from 
100 c.c. of saliva was 7 c.c. of gas, of which 1 c.c. was oxygen, 2*5 
nitrogen, and 3‘5 c.c. carbonic anhydride. By the addition of phos- 
phoric acid, a large amount (40—GO per cent.) of carbonic acid con. 
tained in the saliva as carbonates was obtained. The amount of oxygen 
and nitrogen in the saliva exceeds that b. the blood-serum. 

With regard to the carbonic anhydride present, and the alkalinity 
of the secretion which is due to the carbouates, it is found that food 
in the stomach does not alter the reaction of the saliva as it does that 
of the urine. After an abundant secretion of gastric juice, many 
observers have noted, and these experiments coiitinn their i-esults, 
that the urine becomes less acid or even alkaline. That there is no 
such effect on the saliva is shown both by the estimation of the 
carbonic acid and by titmtion. W. D. H. 

Free Hydrochloric Acid of the Gastric Juice. By H. A. 

Landwkhr {Chem, Cimtr,, 188G, 484).—The author has previously 
shown, in conjunction with Fick, that the action of this acid on 
diastase is inverted in the presence of peptones, in the sense that its 
activity is increased rather than suspended; the cause probably lying 
in its combination with amido-acid groups of the peptones. Calm has 
recently shown {Dent. Arch. /. him. Meil, 23) that in certain 
pathological conditions the gastric juice has the reactions rather of 
an organic acid than of dilute hydrochloric acid. 

It is well known that latitic acid decomposes sodium chloride. That 
this taken place in cold dilute solution is readily seen by comparative 
observations of the acidity (methyl-violet being used as indicator) 
of lactic acid solution before and after addition of sodium chloride. 

u 2 
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The author applies these observations to a discnssion of the oripn 
and nature of the acidity of gastric juice, arriving at the following 
hypothesis i—Lactic acid is formed by fermentation from the mucus 
of the stomach, and, acting on alkaline chlorides, liberates hydro¬ 
chloric acid, which is forthwith taken up in combination by the 
albuminoids of the food. The sodium lactate is simultaneously assi¬ 
milated. With the gradual poptonising of the albuminoids, the 
hydrochloric acid is liberated, C. F. 0. 

Ferment Organisms of the Alimentary Canal. By N. Miller 
(Chern, Cenir.^ 1886, 680).—Of the 25 micro-organisms identified by 
the author in the mouth, 12 were also found in the intestines, and 
8 in the stomach. Although normal gastric juice is antiseptic, the 
conditions in the stomach are often such as to prevent contact of the 
organisms therewith, which then continue active. These organisms 
are also carried forward into the intestines by liquids which remain 
only a short time in the stomach. 

In most cases, these organisms cxci*t a peptonising but only seldom 
a diastatic action. In some cases, they induce lactic fermentation of 
carbohydrate solutions; in others acetic and butyric. In some instances 
the fermentation was attended with the evolution of carbonic anhy¬ 
dride and hydrogen. C. F. C. 

Formation of Fat in the Dog from Carbohydrates. By 

J. Mitnk {Bied, Cmtr,^ 1886, 748—750).—A bitch was allowed to fast 
for 31 days, this being the period stated by Hofmann to be necessary 
for the removal of all fat from the system—31 per cent, of the weight 
was lost. The animal was then fed with 200 grams of flesh, 100 grams 
of gelatin, and an increasing ration of starch and sugar in equal parts 
(300 to 500 grams). After 25 days the animal was killed and 
examined, when it was found to have increased in weight at a rate of 
36 grams daily, and, taking the lowest valuation, nine-tenths (960 
grams) of the whole fat found in it had been put on during the 25 days. 
The sonrees from which the fat could have been formed were three: 
namely, fat in the flesh given, decomposed albumin, and carbohydrates. 
Of the fat produced by tlie decomposition of albumin, there would be 
according to Voit and Pettenkofer 12 per cent., according to Henne- 
berg 51 per cent.—415 grams should bo formed; but this quantity 
must be reduced to 42 to 45 per cent, if Zunt//s method of calculating 
Henneberg’s results is to be followed; the author therefore considers 
that 343 to 364 grams fat must be attributed to albumin; the fat 
from the meat amounted to 75 grams. However, whatever may be 
the quantity of actual fat from albumin, there appears to be no doubt 
that 788 grams (max.) 470 grams or 542 to 521 grams of fat (accord¬ 
ing to the method of calculation used), had to bo sought for from 
other sources, namely, the gelatin and starch. The author allows for 
argument’s sake that 338 grams might come from the gelatin (this, 
however, according to Voit and Pettenkofer, is inadmissible), even 
then 162 grams of fat must have come from the carbohydrates. 

E. W. P. 
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Relation between the Destruction of Glucose and the Pro. 
duction of Animal Heat and Work. By A. Chauveau and Kauf- 
MANN {CompL rend., 103, 974—975, 1057—1064, 1153—1159).—On 
comparing two organs which, under ordinary physiological conditions, 
have very unequal thermogenic activities, it is always found that the 
destruction of glucose is much greater in the organ in which combus- 
tion is most active, or, in other words, the heat developed in animal 
tissues, which is proportional to the amount of internal combustion, is 
also proportional to the quantity of glucose removed from the blood 
in the capillaries. 

Analyses of the blood of the masseter muscle and parotid gland of 
the horse during a state of repose, showed that the activity of combus¬ 
tion in the muscle as measured by the amount of oxygen absorbed 
and of carbonic anhydride produced is to that in the gland as 4*57 : 1, 
whilst the destruction of glucose is as 5*68 : 1. 

During the process of mastication and insaliv^atiori, the activity 
of combustion in the inuschi is increased by 3*5 times, whilst the 
consumption of glucose in the blood traversing the muscle is in¬ 
creased to almost the same extent. In the gland, the ratio bctw'een 
the activity of combustion at rest and in action is 60 : 87, whilst the 
consumption of glucose is as 70 : 90. In experiments of this kind, it 
is important to take into ac^count not only the cK)mpositiou of the 
blood, but also the volume which traveraes the organ in unit time. 

Details of the method of experiment and of the analyses are given 
in the original papers. 

Glucose is always found in the nutritive secretions, but never in any 
tissues except the liver. Glycogen, on the other hand, does not occur 
in the blood, but only in the hepatic and muscular tissues. Analyses 
of muscle in repose and in action confirm the statement that glycogen 
a(!cumulates while the muscle is at rest, but disappears during 
activity. The glucose which disappears from the capillaries leaves 
them in company with oxygen, and is more or less completely con¬ 
verted into water and carbonic anhydride in the organs and tissues. 
The glycogen which has accumulated in the muscles pravides the 
materials for combustion during periods of great activity wlifcn the 
supply of glucose is not equal to the demand. Only a portion of tlie 
glucose which disappears from the capillaries is consumed; the 
remainder becomes converted into muscular glycogen by dehydration, 
and then forms a reserve. During excessive work, the glycogen 
becomes hydrated and reconverted into glucose, which is consumed. 

The liver is the indirect collaborator of the muscles during activity. 
In fact the hepatic gland performs its functions as a glycogenic organ 
the more actively each time that any w^ork is done by any part of the 
animal economy. This is established by the fact that the blood never 
becomes appreciably poorer in glucose even during activity. On the 
contrary, there is often an excessive production of glucose, especially 
if the activity is localised as in mastication. 

So long as the liver furnishes glucose to the blood in sufficient 
quantity, so long does the animal continue to develop the quantity of 
heat necessary for the activity of the other organs and the mainte¬ 
nance of the bodily temperature. When the glycogenic function of 
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the Hrer becomee enfeebled, glucose disappears from the blood-Tessels, 
orgHnic combustion rapidly diminishes, and death supervenes ss a 
result of arrested calorification. C. H. B. 

Origin of the Bile Oolouring Matters. By H. Stern (Ohem. 
Centr., 1886, 481).—The author’s experiments were performed on 
pigeons. The bile-ducts being ligatured and provision being made 
for collecting the urine separately, by ligaturing the rectum above 
the entrance of the urethra, it was found that within hours 
the urine was highly charged with these colouring matters. After 
death, the tissues were found to be similarly charged. In a second 
series of experiments, the liver was thrown entirely out of the circula¬ 
tion. In this case neither in the blood, urine, nor tissues were any 
traces of these colouring matter found. The author concludes from 
his experiments that these substances originate entirely in the liver 
substance. C. F. C. 

Active )3.Hydroxybutyric Acid. By E. Kulz (Zeit, Biol, 23, 
329—339).—The author has previously described the occuri’ence of 
this substance in diabetic urine. It may be prepared as follows 
Diabetic urine which gives the ferric chloride reaction and is strongly 
leBvorotatory is (after the removal of the sugar by fermentation) concen¬ 
trated to a thin syrup, and neutralised with sodium hydroxide, three 
times as much 95 per cent, alcohol is added, which produces an abundant 
precipitate; from the alcoholic filtrate, the alcohol is evaporated, and 
more alcohol added; this is repeated until alcohol gives no further 
precipitate; the last traces of alcohol are removed by shaking with 
ether. To the residue, sulphuric acid is added, and the mixture 
shaken with an equal volume of ether. 

The ether is driven off by heat, and the remaining brown syrup 
gives a precipitate with lead acetate, which is filtered ofi. From the 
filtrate, excess of lead is removed by sulphuretted hydrogen; baryta-* 
water is added, and the barium salt of the acid is obtained in solution. 
Urea is then precipitated by means of mercuric nitrate, excess of 
mercury being removed by treatment with sulphuretted hydrogen. 
Prom the solution of the barium salt, the silver salt is obtained by 
adding a solution of silver sulphate; the barium sulphate is removed, 
and on concentration crystals of the silver salt are obtained and 
purified by recrystallisation. The free acid is obtained by decompos¬ 
ing the solution of the silver salt with sulphuretted hydrogen. The 
specific rotatory power of this acid is [a]© = —23*4. The ammonium 
salt has the specific rotation denoted by [ajo = —16*3. 

Minkowski’s test for this acid in urine {Arch. exp. Path. u. Pharntah, 
18, 41) is not regarded as trustworthy; and the obtaining of crystals 
of a-crotonic acid, on adding sulphuric acid, is preferred. The presence 
of a substance which rotates polarised light to the left, which gives 
the ferric chloride reaction, and which is not precipitable by lead 
acetate, may be taken as strong presumptive evidence of the presence 
of yS^hydroxybutyrio acid. Benzoic acid (from the decomposition 
of hippuric acid), sali(;ylic acid, and phenol, might possibly oe con¬ 
founded with it; methods of avpidii^g such a mistake are given. The 
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scid does not appear to be present in the urine of healthy men or 
animals; but it occurs in unhealthy urines not only in cases of 
diabetes, but also in cases of scarlet fever, measles, diphtheria, scurvy, 
and in certain mental affections. W. D. H. 

Physiological Action of Convolvulin and Jalapin. By G, 

Dragbndobff (Chem, Gentr,, 1886, 589).—The question of the excre¬ 
tion of these glucosides after being taken into the human stomach 
has been investigated by Bernatzik (Wiener med, 1862-63); 
traces only were found in the faeces, none in the urine. This result 
was confirmed by Kohler and Zincke (W. Jh. fur Pharm,, 32, 1) ; 
who, however, succeeded in isolating these purgatives from the stomach 
and intestines. The author has repeated these investigations, adopt¬ 
ing* a simplified method of examination of the parts for the glucosides 
and products of decomposition (convolvulic and jalapic acids), based 
on extraction with chloroform, 0’5 gram of the glucosides was the 
quantity given, cats being taken as the subject of the experiments. 

The author confirmed the previous results in regard to the non¬ 
excretion of the drugs in the faaces and urine. The animals were 
killed after the lapse of four hours, and the organs examined; appreci¬ 
able quantities of the drugs were found in the stomach and small 
intestines, less in the duodenum, traces only in the lungs and pancreas. 
No evidence was obtained that the glucosides are converted into the 
derived acids. C. F. 0. 
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Bacterial Life in Relation to Oxygen. By P. Libobiub (Chem. 
Centr.^ 1886, 579). — The author classifies these organisms as 
follows:— 

(1.) Exclusively anaerobic: amongst these there are many which 
multiply without attendant fermentation. 

(2.) Exclusively aerobic: reduced to inactivity by deprivation of 
oxygen., This class includes:— B,jluor$cc7i8 liquifaciensy B. aeroqdiilus^ 
B, cyanogenusy B.fuseus, Ji, aquatilifi fuscfts^ B, subtilis. With excep¬ 
tion of the first>named, which appears to determine a special fermenta¬ 
tion of albuminoids with formation of volatile fatty acids, the bacteria 
of this group have not been closely studied in relation to fermentation. 

(3.) Optionally anaerobic: activity lowered, but not suspended, 
by deprivation of oxygen. This class includes all the pathogenic 
brganisms: J5. anthracis, B. typhi ahdoni. From this general view of 
the conditions of bacterial life, and from his own special investigations, 
jthe author ooncludes that an attendant fermentation is not an essential 
condition of anaerobic activity in the sense in which it has been so 
stated by Pasteur and Nageli. C. F. G. 
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Wine and Brandy from Raapberries and Strawberries. 

By A. Rommier {Oowvpt, rend:^ 103, 1266—1268).—The ferment of 
the raspberry, which has been described by Le Bel as Levure wurtzii^ 
is not able to convert the whole of the sugar of the raspberry into 
alcohol. In order to ascertain if this is due to want of activity in the 
ferment, or to the action of some constituent of the fruit, energetic 
ellipsoidal wine yeast was mixed with the liquid. Fermentation then 
proceeded rapidly, and not only the sugar existing in the fruit, bat two 
or three times the quantity of added sugar, was converted into alcohol. 
Raspberry brandy, obtained by distilling the wine, is very aromatic, 
and has the odour of raspberries, then becomes slightly smoky, but 
finally acquires a very fine bouquet. 

The ferment of strawberries is more active, but fermentation is 
accelerated by the addition of ellipsoidal wine yeast. Strawberry wine 
fi*om French strawberries is less acid than that from raspberries, and 
keeps well, provided that it contains 16 per cent, of alcohol. The 
brandy has a strawberry bouquet, which becomes stronger after some 
time, but does not alter in character. 

The flavour of the brandy from English strawberries, although 
made with a double quantity of added sugar, is still so strong as to be 
unpleasant, but if diluted with water the strawberry bouquet develops 
in perfection, a fact which indicates that more sugar might be added 
with considerable advantage. 

Levure wurtzii and others, such as L. apiculatue, have no inversive 
properties, and can therefore act only on invert sugar, ^nd are unable 
to alter the saccharose which also exists in the juicesVif many fruits. 
A higher yield of alcohol can be readily obtained by adding an inver- 
sive ferment like the ellipsoidal yeast of wine. C. H. B. 

Zsrmotic Virus and Fermentation. By S. Arloino (Cornpt rend,, 
103, 1268—1270).—The virus of gangrenous septicrornia and of 
symptomatic anthrax have the power of fermenting nitrogenous 
substances such as peptone, albumin, and yolk of egg. The products 
are ammoniacal compounds, with possibly indole and skatole. Hy¬ 
drogen, nitrogen and carbonic anhydride are evolved, the hydrogen 
being present in much greater relative proportion in the gases from 
albumin and yolk of egg than in those from peptone.’ These facts 
confirm the analogy between zymotic virus and ferments. 

The gaseous infiltration which characterises gangrenous septiceemia 
and symptomatic anthrax is in all probability due to the fermentation 
of the carbohydrates and nitrogenous compounds in the tissues. 

0. H. B. 

Loss of Nitrogen by Plants during Germination and 
Growth. By W, 0. Atwater and B. W. Rockwood {Amer. Ghem. J,, 
8 , 327—343).—During the germination of seeds, and the early growth 
of plants, may there be a material loss of nitrogen ? (compare Abstr., 
1885, 1005). Peas were allowed to germinate and grow for a certain 
length of time in moist sand, and the nitrogen contained in them and 
also in the sand and moisture estimated. The sum of these two 
quantities was always less than the computed nitrogen in the original 
seeds, the loss varying from 6 to 16 per cent., according to the time 
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of the experiment and the locality. Only in cases where a quantity of 
the rootlets had been torn off in removing the plants from the sand 
did the nitrogen in the moist sand exceed 3 per cent, of the whole. 
Bearing in mind the work of other experimenters, the authors believe 
that this loss of nitrogen, which is not observed in the germination of 
all seeds, is not a normal process of the growth of the plant, but is 
caused by processes of decomposition that depend on the presence of 
microbes. H. B. 

Variations in the Chemical Composition and Physical Pro¬ 
perties of American Oats. By C. Kichardson {Amer, Ohem. 

8, 364—374; compare Abstr., 1885, 585).—The grains vary consider¬ 
ably in weight, size, weight of husk, and in the way in which the husk 
encloses the grain, according to the environments of the plants. The 
chemical composition, however, is far more constant, and the propor¬ 
tion of husk and kernel and the compactness of the grain prove to be 
the all-important factors, and the weight per bushel tlie best means of 
judging of the value of the grain. No differences can be shown to 
exist such as might be expected between the largest and smallest oats, 
those having the lewdest and highest proportion of kernel, &c. The 
detailed results are embodied in a series of tables. H. B. 

Loss occasioned by Improper Methods of Pickling Wheat. 

By P. Grassman {Bled, Ceutr.y 1886, 766—774).—It is customary 
to treat wheat before sowing with solution of copper sulphate, 
which destroys the spores of bunt {TilUtia caries), but generally 
no special attention is paid to the quantity of sulphate employed; 
consequently much loss ensues, owing to the destructive action of the 
sulphate on the germinative power of the grain. Kuhn recommends 
that for every 5 bushels of wheat 1 lb. of sulphate be dissolved in 
50 parts of water. In this solution, the wheat is to be soaked for 12 to 
16 hours, after which, the liquid being tii‘st removed from above, the 
grain is to be dried for 24 hours. The liquid is to be removed from 
above, because the diseased grains and the fungus float to the top, so 
that if the liquid is drawn off* from below, or if the grain is lifted out 
through the liquid, the damaged grain and spores wdll be mixed 
again with the healthy material. Grossman has examined the efTect 
of prolonged drying and increased strength of solution on the vitality 
of the seed, and finds that both of these conditions are highly detri¬ 
mental to the germinative power, and that wdiere gei*mination is not 
actually destroyed, the sprout will be unhealthy and weak, and germi¬ 
nation will be delayed. Tables are given showing in detail the results 
of various mixtures and times of drying on the germination. 

E. W. P. 

Nitrogen Compounds in Vegetable Soils. By Behthelot and 
AnDRjS {CompL rend.y 103, llUl—1104).—The nitrogen in vegetable 
soils exists mainly in the form of insoluble compounds with carbon, 
hydrogen, and oxygen. 

Sieved and air-dried soil was suspended in water, mixed with 
various proportions of hydrochloric acid, kept at different tempera- 
tores for varying lengths of time, and then filtered. The filtrate was 
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carefully neutralised with potash > then slightly acidified, and after- 
wards mixed with excess of magnesia, and the ammonia estimated by 
Schloesing’s process. The ammonia was also determined in the soil 
which had been in contact with water only, and the difference between 
the two quantities gave the amount of ammonia formed by the action 
of the acid on the nitrogen compounds in the soil. The quantity of 
ammonia thus formed increases with the concentration of the acid, 
the time, and the temperature. The action of the hydrochloric acid 
is in fact precisely similar to its action on urea, asparagine, oxamide, 
&o. (this vol., p. 235), and hence it follows that the nitrogen in the 
soil exists in part at least in the form of amides. 

After estimation of the ammonia, the liquid was carefully neutra¬ 
lised with sulphuric acid, evaporated to dryness on the water-bath, 
and the nitrogen in the residue estimated by means of soda-lime. 
This determination gives the amount of nitrogen present in the form 
of soluble amido-compounds, and it was found that the proportion of 
these compounds increases with the time of action of the hydrochloric 
acid and with its concentration. The amido-componnds thus rendered 
soluble by the action of the acid may be divided into two groups, one 
of which remains in solution when the liquid is neutralised with 
potash, whilst the other is precipitated with the ferric, aluminium and 
calcium oxides. In one experiment, the ratio between the nitrogen in 
the two groups was 23 ; 17. 

Alkalis act on the nitrogenous matter in much the same way as 
hydrochloi'ic acid. C. H. B. 

Manuring Rye with Thomas Slag and other Phosphates. 

By M. SiBVERT {Bied, Ce7itr,, 1886, 744—745).—The land had been 
manured in the previous yeai’ with farmyard manure, and in this 
season it received 30 lbs. P 2 O 6 and 10*5 lbs. N as ammonium sulphate 
or bone-meal per morgen. The phosphates applied were Thomas 
slag, bone-meal superphosphate, and Cura^oa phosphate. In all cases 
the slag brought the lowest, and the superphosphate the highest yield, 
and from a money point of view the super- and Cura 9 oa phosphates 
W’ere the most advantageous. B. W. P. 

Thomas Slag and other Phosphates as Manure for Moor¬ 
lands. By Rimpau and others (Bied, Centr,, 1886, 732—742).—In 
the previous year, the phosphates failed to produce any definite result 
(Abstr., 1886, 1069). The experiments have been repeated in the 
succeeding year without added manures, so as to obtain information 
regarding the after-effect of the manures. It appears, then, that the 
after-action of Thomas slag and precipitated phosphate are alike, A 
set of experiments similar to those already described (Zoc. cit,) have 
been made by Wagenheim, from which it appears that as a manure 
for rye, slag is as good as precipitated phosphate; moreover, P. Wag¬ 
ner’s law, that BO long as an increase is obtained by the employment 
of increased quantities of phosphate, that increase will be in dmect 
ratio with the increase of manure, was corroborated. 

Another corroboration of Wagner’s law was also obtained when rye 
was grown, and a distinct advantage of slag oyer precipitated phos- 
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phate wnM noticed, in that the expenses were less with the former than 
with the latter. E. W. P. 

Superphosphate Manuring for Sugar-beet. By A. Nautier 
(Bled. Gentr., 1886, 742—744).—It was found in the neighbourhood 
of Peronne, where the land was rich (PiOg 0*34 per cent, N. 0*17, 
K 2 O 0*53), that the addition of manures (nitre, ammonia, oiJ-cake, 
and phosphate) was unnecessary, as instead of an increase in the 
crop which paid for the manure the case was exactly opposite; there 
was a deficiency and loss. Neither was the percentage of sugar in 
the juice appreciably altered. But, on the other hand, in poor land 
deficient in phosphates, a gain was obtained by the use of superphos¬ 
phate and natural phosphates, yet the total yield was lower, although 
the quotient of purity was higher than on the richer soil. 

E. W. P. 


Analytical Chemistry. 


Filters with Greased Edge. By A. Gawalovski (Zeit. anal. 
Chem.^ 26, 51).—By soaking the edge of a filter with paraffin, wax, 
or fat (free from ash), the tendency which some precipitates have to 
creep over the edge is entirely removed. M. J. S. 

Method of Estimating Fluorine. By A. Chapman {Chem. Neios, 
64, 287).—The ignited substance is pulverised and repeatedly treated 
with 10 per cent, hydrochloric acid, the combined extracts are made 
up to a definite volume, and an aliquot part treated wdth acid ammo¬ 
nium acetate, which precipitates calcium fluoride; the precipitate is 
washed, dried, ignited and weighed. As calcium phosphate is not 
precipitated under these circumstances, the method is well adapted 
for the analysis of commercial phosphates. 1). A. L. 

Reagents for detecting Minimal Quantities of Active 
Oxygen. By C. Wukster (Ber., 19, 3105—3205).—Tetramethjl- 
paraphenylenediamine, C 6 H 4 (NMe 2 ) 2 , is converted by all oxidising 
agents into a blue-violet dye, only capable of existing as a salt. 

This, when further oxidised, changes from 

red-violet to red, and finally becomes colourless. It can be reduced to 
the original base. Paper soaked with a solution of tetramethylpara- 
phenylenediamine forms a very delicate test for active oxygen. It 
shows the presence of active oxygen in the air, in the neighbourhood of 
flames, in the sap of plants, and in the human skin. The moist paper 
is also coloured by silver oxide and by red-lead. Solution of copper 
sulphate or the dry salt, spongy platinum, wood charcoal, and many 
other powders, aldehyde, ethereal oils, some alcohols and acetone 
colour the paper. It is also coloured by most disinfectants in sun¬ 
light, by ohlorophyll, and by some ferments. 
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Chloric and nitric acids do not colour the paper quickly; but 
when salts of these acids are treated with strong sulphuric acid 
the gases evolved rapidly oxidise the diamine. 

When hydrogen peroxide and tetramethylparaphenylenediamine, 
both in the purest possible state, are brought together the solution 
is scarcely coloured; on adding paper or a chip of wood, an intense 
coloration is produced, which lasts for days. Very dilute nitrite 
solution (1 : 1000 or 1 : 10000) gives an intense coloration, but is 
decolorised again almost immediately. Even a solution of a nitrite 
diluted to 1 ; 10,000,000 is slowly decolorised. 

Dimetbylparaphenylenediamine, when oxidised, yields a fine red 
dye; this changes to a violet or blue dye when kept, or when heated. 
When the free base is brought into contact with the skin, the latter is 
often coloured brown or black in a short time. Paper prepared with 
the diamine remains blue-violet for two or more hours in a mixture of 
hydrogen peroxide, and acetic or lactic acids; decolorisation takes 
place quickly on adding salt to the solution; this is probably due to 
the liberation of hydrochloric acid. 

The oxidation of the methyl-derivatives of phenylenediamine is 
quantitative, and can bo shown by potassium permanganate in hydro¬ 
chloric acid solution. N. H. M. 

Influence of Copper on the Estimation of Sulphur. By 

W. P. Brugman (Ohem, Neivs^ 64, 290—291).— The author’s experi¬ 
ments indicate that when copper is present in quantities not exceeding 
1 per cent, it does not interfere with the working of the “ hydrogen 
sulphide method ” of estimating sulphur in iron and steel. There has 
been much difference of opinion on this point. D. A. L. 

Eggerzt’s Method of Estimating Sulphur in Iron. By G. 

Moller (C/tem. Centr., 1886,489—490).—The author has reinvesti¬ 
gated this method, and finds the results to be unsatisfactory. 

Estimation of Sulphur in Coal and Coke. By A. J. Atkinson 
(/. 8oc. Chem, Ind., 6, 154—157).—The author’s method is a modifi¬ 
cation of Nakamura’s process of heating pulverised coal in contact 
with sodium carbonate, whereby the coal rapidly undergoes complete 
atmospheric oxidation, the combustion of the carbon being effected at 
a dull red heat over a spirit-lamp (compare Trans., 1879, 785). The 
difficulty with which the heat from a spirit-lamp can be evenly dis¬ 
tributed over the whole of the test, suggested to the author that the 
combustion could be more easily conducted in a muffle through which 
a geotle current of air is made to pass. The author has also made a 
series of experiments with the object of proving the applicability of 
this method to the estimation of the sulphur contained in pyrites, but 
the results have hitherto been far from satisfactory. If by some 
simple device, the complete oxidation of the sulphuric acid could be 
secured, the amount of this acid might be determined by finding the 
quantity of standard sulphuric acid required to neutralise the excess 
of sodium carbonate, and deducting that amount from the quantity 
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required to neutralise the whole of the sodium carbonate welgrhed 
out. D. B. 

Estimation of Sulphur and Impurities in Coal-gas. By T. 

Fairlisy (/. 8oc, Chem, Ind^y 6, 28:i — 286).—The author’s process of 
estimating sulphur in coal-gas consists in using a very dilute solution 
of hydrogen peroxide, run in at the top of the referees’ apparatus, 
and the plain flame under the trumpet without ammonium carbonate. 
The oxidising effect is very complete, even with solutions containing 
less than 1 per cent, of peroxide. The equation is Hv 02 + SO 2 = 
H 2 SO 4 , and hence the liquid may either be titrated with standard 
alkali, or acidified and precipitated with barium chloride. The 
method may be used either intermittently or continuously. In the 
former case the sulphuric acid in the condensed liquid and washings 
may be determined either by titration, or precipitation, or both ; and 
in the latter, the receiver being changed, the volume of gas required 
is burnt, and then the sulphuric acid is estimated in the liquid 
collected, without disturbing the rest of the apparatus. The estima¬ 
tions of carbonic anhydride and of ammonia in coal-gas are made by 
processes substantially the same as those descrilied in text-books. 
Where the carbonic anhydride is over 1 per cent., approximately 
aceumte results may be obtained by the use of Bunte’s gas burette. 
When the gas has been purified by lime, the carbonic anhydride may 
fall under 1 per cent., and then a standard solution of barium 
hydroxide should be used, contained in an ordinary absorption 
apparatus arranged to give as small bubbles of giis as possible. After 
passing a measured volume of the gas through a measured quantity 
of the barium solution, and allowing the precipitated carbonate to 
settle, a portion of the clear liquid may be titrated. The loss of 
alkalinity gives the carbonic anhydride present in the gas. 

D. B. 

New Reaction of Thiosulphates. By L. L. ue Kuxtxck {Zelt, 
anal. Chem.., 26, 26).—A mixture of an alkaline thiosulphate with 
aqueous potash or soda yields an alkaline sulphide when treated with 
aluminium. M. J. S. 

Detection of Ammonia, Nitric or Nitrous Acids, and Thio- 
Bulphuric Acid in a Mixture of Alkaline Salts. By L. L. m 

Kontnck (Zeit anal, Chern.^ 26, 26—27).—Aqueous soda is added, 
and the mixture boiled in a fractionating flask connected with a 
(J-tnbe containing Nessler solution. When all the ammonia is 
expelled, aluminium foil is introduced, and the presence of the 
nitrogen acids is recognised by testing a second distillate for ammonia. 
Finally, the tests for a sulphide are applied to the residue in the flask 
(compare preceding Abstiact). M. J. S. 

Determination of Ammonia in Arable Soil. By W. Knop 
(Zeit, anal, Chem,, 26, 1— 9; compare Baumann, this voL, p. 82.)— 
Ihe determination of ammonia in soil by means of hypobromite is 
complicated by the fact that clay, especially when ferruginous, under¬ 
goes contraction when shaken with a strongly alkaline solution. This 
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contraction is quite unconnected witli the absorption of oxygen, 
which occurs when humus is shaken with air and an alkali. The 
amount of the contraction is proportional to the quantity of alkali 
and the time of shaking. The addition of borax prevents it entirely. 

A solution prepared as follows, whilst not containing sufficient free 
alkali to produce this contraction, decomposes ammonia readily. To 
an excess of calcium hydroxide 200 c.c. of water and 15 c.c. of bromine 
are added; the mixture is allowed to remain for several days that 
the solution may become saturated with lime; it is then filtered 
and mixed with a saturated solution of borax before use. If it is 
desired to render this solution more strongly alkaline, it is neces¬ 
sary to ascertain first the maximum amount of alkali which can be 
used without causing contraction. This may be done by shaking the 
earth with borax solution, and gi'adually increasing quantities of 
sodium hydroxide in a flask, closed with a cork, carrying a sealed 
capillary tube, the point of which is afterwards broken while in con¬ 
nection with the azotometer. The flask should have a thermometer 
inserted through a tubulus, and proper precautions against change of 
temperature must be taken. M. J. S. 

Griess’ Beaction for Nitrous Acid in Presence of Hydrogen 
Peroxide. By C. Wurster (Ber., 19, 3206—3208.)—Fresh saliva 
failed to give Griess’ colour reaction for nitrites, but coloured tetra- 
methylparaphenylonediamine paper. This is accounted for by the 
presence of hydrogen peroxide which would oxidise the nitrite to 
nitrate, so that the coloration could only take place in presence of an 
excess of nitrite. The absence of nitric acid in fresh saliva is seen 
when saliva is added to two portions of metaphenylenediamine 
sulphate in glacial acetic acid, one of which is previously treated 
with a drop or two of ammonia; no coloration is produced in the 
solution free from ammonia, whilst that containing ammonia is soon 
more or less coloured, owing to the oxidation of the ammonia to 
nitrous acid by the hydrogen peroxide. 

Saliva obtained from a large dog was found to contain much 
hydrogen peroxide, and to bo free from nitrites and potassium thio¬ 
cyanate. N. H. M. 

Apparatus for Kjeldahl’s Method of Nitrogen Determination. 

By H. P. Armsby and F. G. Short (Amer. Chem, J., 8, 323—326). 
—The distillation flask is closed by a rubber stopper with three holes. 
Through one hole passes a tube of half inch diameter, widening 
upwards to 1 inch, and about 4 inches long; sealed into the side of 
this is the exit tube, w’hich is connected with a block-tin condenser; 
the top of the 1-inch wide tube is closed by a rubber stopper, through 
which passes a stoppered funnel whose stem reaches to the bottom of 
the flask, the remaining space in the wide tube is filled with glass 
beads, to stop any spray. The second hole serves for a small mercury 
valve to admit air in case of sudden absorption or cooling. The third 
hole carries a syphon tube reaching to the bottom of the flask, this 
serves to empty and clean the flask after each operation, so that the 
apparatus is never dismounted. H« B. 
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Determination of Phosphorus in Iron and Steel. By P. 

VoRWERK (Zeit, anal, Chem.^ 26, 51).—Tho modified method proposed 
by Huss (Abstr., 1886, 1073) yields results which are too low; the 
organic matters dissolved by the nitric acid render the precipitation 
of the phosphoric acid incomplete, a defect which is not removed by 
the quarter-hour’s boiling, or by the addition of ammonium chloride. 

M. J. S. 

Determination of Boric Acid. By T. Rosenbladt (Zeit, anal 
Chem., 26, 18—23).—Boric acid can be completely volatilised by 
repeated distillation with dry methyl alcohol. The substance is 
placed in a dry flask fitted with a stopcock funnel and condenser. 
The lower end of the condenser is fitted by a cork into an empty flask, 
from which a double bent tube dips under ammonium carbonate solu¬ 
tion/ The substance is moistened with methyl alcohol, then a small 
excess of concentrated sulphuric acid is added, and a further quantity 
of methyl alcohol. This is distilled over into the lower flask, as are 
also several subsequently added quantities: 40 to 50 c.c. of the alcohol 
in 8 or 10 portions will carry over 0*3 gram of completely. The 
distillate is then mixed with ammonium carbonate and eva})orated in 
a platinum basin, in which about 3 parts of magnesia for 1 of boric 
acid have been strongly ignited and weighed. The increase of weight 
gives the amount of B 2 O 3 . 

Substances insoluble in acid require to be fused with alkaline carbo¬ 
nates. If containing fluorine, they must first be strongly ignited. If 
chlorides are present, an excess of silver sulphate must be added before 
distilling. The methyl alc(diol employed must not darken or evolve 
sulphurous acid when heated with sulphuric acid. 

The test determinations communicated are highly satisfactory. 
(Compare next Abstract.) M. J. S. 

Separation and Estimation of Boric Acid. By F. A. Gooch 
{Cheni, News, 65, 7—10 ; compare preceding Abstract).—Boric acid is 
proved experimentally to bo more volatile in methyl alcohol than in 
ethyl alcohol or in water. This volatility is diminished by the presence 
of water, hydrochloric acid, amyl alcohol or sulphuric acid; but the 
residue from the treatment of borax with hydrochloric, nitric, or 
acetic acid parts I’eadily with its boric acid in the vapour of methyl 
alcohol; in tho last case owing to the tendency of sodium acetate to 
become alkaline, the residue must be kept acid with acetic acid. For 
the retention of the boric acid thus volatilised, so as to weigh it after 
an ignition, magnesium oxide proved unsuitable, owing to its insolu¬ 
bility ; lime, on the other hand, is quite efficient, but with lime, hydro¬ 
chloric acid must not be used for decomposing the borate, as the 
chlorine of calcium chloride is not readily driven off by heat. On 
these facts the following method is based:—The substance dissolved 
in water and nitric acid, or acetic acid, or in the acids alone, is run 
into a retort connected with a condenser and receiver, and heated by 
means of a paraflSn bath and distilled to dryness. The residue is 
treated six times successively with 10 c.c. of methyl alcohol, being 
evaporated to dryness after each addition; when nitric acid is used, 
a little water is added from time to time to break up the cake of 
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nitrate ; when acetic acid has been nsed, a few drops of acetic acid are 
added with the fourth portion of moth 7 l alcohol. In all cases the 
receiver contains a quantity of lime ignited and weighed before and 
after the distillation; any increase in the latter weighing is due to 
boric acid. When chlorides are present in the original substance it 
is best to dissolve it in nitric acid, and remove the chlorine by means 
of silver nitrate before distilling, although decomposition with 
acetic acid and direct distillation may be used successfully. The 
number of distillations required really depends on the quantity of 
boric acid present. A neat and convenient apparatus is deseribod 
which may prove useful in other similar operations, besides this for 
'which it was devised. Many experimental details of interest are also 
included in the original paper. D. A. L. 

Absorption Tubes for Estimating the Carbonic Anhydride 
in Air. By T. C. Van ISTuys (Amer, 8, 315—823; compare 

Ahstr., 1886, 835).—The carbonic anhydride is absorbed in two long 
tubes shaped like Guy-Lussac hnrettes, but provided at the bottom 
with outlet and stopcock. They are filled with air free from car¬ 
bonic anhydride, baryta-water is introduced, and the air to he analysed 
aspirated through; the tubes are then emptied and rinsed into a flask 
for titration. Full particulars are given of all the precautions neces¬ 
sary. H. B. 

Microscopical Analysis. By K. Haushofer (Jahrh. f. Min., 
1887, 1, Ref., 13—16).—A number of substances, when treated with 
hot, concentrated sulphuric acid in an assay tube (0*2 c.c. of acid to 
10 mgrnis. of the substance), are oxidised and partially dissolved. 
On cooling, anhydrous .sulphates frequently separate out, the (*Tystal- 
line form of which, detected under the microscope, may be chamefer- 
istic for certain metals. Thus, copper compounds give a green 
residue, which, under the microscope, is seen to consist of colourless 
or pale violet hexagonal plates (rhombic ?), tlie plane angles of 
which measure 120°. Iron compounds give colourless, thin tablets, 
rhombic in appearance, with an acute plane angle of 87®. Zinc 
compounds give prisma with forked ends, suggesting the forms of 
gypsum crystals. Mercury compounds give a colourless crystalline 
powder; the crystals rarely have distinct forms; they are tabular 
crystals with a rhombic character. Silver compounds, with the 
exception of the halogen salts, give rhombic pyramids with an acute 
basal angle of 77°, and with indications of the planes of a doma, and of 
vertical pinacoids. Only a few of the nickel compounds occurring in 
nature give salts which crystallise distinctly. Nickel arsenide, gers- 
dorffite, and ullmannite give forms resembling square prisms with a 
pyramid superimposed. Of the manganese compounds, manganese spar 
and manganese sulphide give rather large prisms with oblique terminal 
planes. On exposure to the air, a mass of smaller prisms is formed. 
Manganite, braunite and hausmannite give colourless prismatic crys¬ 
tals. Arsenic compounds give octahedra of As^Oa, in addition to the 
sulphates. Antimony oxide and sulphide give colourless, prismatic 
crystals. All the loratee occurring in nature are decomposed in con¬ 
centrated sulphuric acid. On cooling, the boric acid separates out in 
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what seem to be hexagonal tablets. This method is not adapted for 
the detection of boron in tourmaline and axinite. B. H. B. 

Microchemical Tests. By K. Haushofer (Jnhrb. /. Min., 1887, 
1, Ref., 15—17 ).—Tellurium treated with concentrated sulphuric acid 
gives an amaranth-red colour. On heating, the red colour disappears, 
and tellurous anhydride separates out on cooling in colourless, hexa¬ 
gonal tablets. The crystals are soluble in water, and on evaporation 
separate out again; the tellurous anhydride obtained by evaporation 
being rhombic. 

Selenium dissolves in concentrated sulphuric acid with a leek-green 
colour, and on cooling gives a brick-red sediment of selenium. 

Bismuth treated with boiling, concentrated sulphuric acid gives 
numerous very small prisms on cooling. On exposure to air, these 
rapidly dissolve, and acicular crystals grouped in the sha])e of a star are 
formed. These also disappear after a short time. After a few hours 
large, transparent, monoclinic tablets are formed. 

Solutions containing 0*1 gram of barium chloride in 20 to 80 c.c., 
treated with 1 c.c. of concentiated hydrochloric acid, give, with dilate 
sulphuric acid, rectangular crystals which may be distinctly recog¬ 
nised. With strontium, very perfect, rhombic crystals arc obtained. 

On precipitating lead from boiling dilute solutions with sulphuric 
acid, the sulphate appears as sharply defined rhombic tablets. If this 
precipitate is washed and treated with a drop of hydrochloric acid, the 
characteristic long lamellas and rhombic crystals of lead chloride are 
immediately formed. B. H. B. 

Titration of Zinc and Cadmium Sulphides with Iodine. By 

P. V, Berg {Zeit. anal. Ohetn., 26, 23—25).—The filter containing 
the washed sulphides is thrown, as soon as it is drained, into a bottle 
which contains about 800 c.c. of recently boiled water, and from which 
the air has been expelled by carbonic anhydride. The bottle is well 
shaken to break up the precipitate, otherwise the separated sulphur 
would partially protect the metallic sulphide. A moderate quantity 
of hydrochloric acid is added (which need not entirely dissolve the 
precipitate), and then an exces.? of iodine solution of known strength. 
The residual free iodine must, without loss of time, be titrated with 
thiosulphate. The whole operation takes about five minutes. The 
i*esults obtained on known quantities ranged from 98 8 to 100*2 per 
cent. In the case of manganese, only about 95 per cent, was ob¬ 
tained. Cobalt and nickel sulphides are not attacked by the acid 
iodine solution. M. J. S. 

Valuation of Zino-dust. By P. Weil (Compt. rend., 103, 1013 
—1014).—The zinc-dust is mixed with a standard solution of cupric 
chloride containing 10 grams of metallic copper per litre, and when 
all the zinc has been dissolved, the liquid is poured off, strongly 
acidified with hydrochloric acid, and the excess of copper determined 
by means of a standard solution of stannous chloride (Abstr., 1883, 
609). 

The copper solution is prepared by dissolving cupric oxide (from 

VOL. LII. X 
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tlie nitrate) in bydrochlorie aeid, and then adding ammonia nntil a 
verj slight turbidity is produced. If the substanoes are mixed in a 
platinum dish, solution takes place rapidly, If a porcelain dish is 
used, a flat spiral of platinum wire must be placed in the liquid. In 
order to ascertain if all the zinc lias been dissolved, the preoipitate 
is touched with a clean platinum wire; if the wire acquires a red or 
black coating some zinc is still undissolved, but if it remains bright 
the reaction is complete. C. H. B. 

Detection of Mercury in Organic Liquids. By A. ALutif 
(Arch. Pharm. [3], 24, 1031).—This method is a modification of 
Reinsch's. In the liquid mixed with 8—10 per cent, hydrochloric acid 
a well-ignited copper or better brass wire is immersed, and the whole 
is heated gently during 1 1 hours. The wire is then white if much 
mercury is present or dirty grey if less ; it is dried on paper, placed in 
a small glass tube, which is sealed off a few mm. above the wire. 
On carefully heating so as to distil off the mercnry, there appears 
close to the wire a reddish-brown non-volatile incrustation, then 
mercury beads, beyond yellow oil drops, and finally a little water. A 
lens or microscope may be necessary for the examination of the 
deposits. In the case of urine, a considerable quantity can be heated 
with aqueous soda, with or without sugar as a reducing agent; after 
settling, the test can be applied to a portion of the sediment. 

J. T. 

Separation of Mercury and Palladium from one another, 
and from Lead, Copper, and Bismuth. By T. Rosenbladt 
(Zeit, anal. Chem.^ 26, 15—18).—The sulphides of mercury and 
palladium are soluble in potassium thiocarbonate, whilst those of lead, 
copper, and bismuth are insoluble. A solution prepared by dissolving 
1 part of sulphur in 2 parts of carbon bisulphide and adding 23 parte 
of aqueous potash of sp. gr, 1’13, will dissolve 20 grams of mercuric 
sulfide per litre. 

The mixed sulphides are boiled for half an hour with a sufficient 
quantity of the thiocarbonate, and the insoluble sulphides are washed 
ttntil the filtrate is colourless. From the solution, both mercnry and 
palladium may be thrown down by hydrochloric acid, but a stream of 
carbonic anhydride precipitates the mercury only. The mercuric 
sulphide contains free sulphur, which, after drying, may be con** 
veniently removed by extraction with carbon bisulphide in a Soxhlet^s 
apparatus. 

The results reported leave nothing to be desired as regards accuracy. 

M. J. a 

BBtimation of Alumina and Iron Oxide in Mineral Phos- 
phates and Manures. By R. T. Thomson (/. 8oc. Chmn^. Ind.^ 6, 
162—164).—After considering the methods of separating the phos- 
pbates of aluminium and iron from acid solutions ooutaining these 
substances in conjunction with calcium phosphate, the author gives 
a process for determining these compounds in commercial phosphaim 
Two or three grams of the substance is dissolved in hydrochloric 
acid, evaporated to diyness, the residue redissolved in hydrochlorie 
acid, diluted, and filtered. The phosphates are then precipitated 
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caihiHr bgr ammonium aoetate or by neutralisation with ammonia, soda, 
or potash* In the former case, a large excess of acetic acid should be 
08 ^ to ensure the complete removal of the lime. The precipitate is 
then collected on a filter and washed repeatedly with cold 1 per cent, 
solution of ammonium nitrate, containing di-ammonium hydrogen 
phosphate equivalent to 0*05 ^am phosphoric anhydride per litre. It 
IS then thoroughly washed with the same solution (hot), and finally 
once with water, then dried, ignited, and weighed. It may then be 
dissolved in hydrochloric acid, reduced with stannous chloride, and 
the iron determined by standard potassium dichromate. The result is 
calculated to iron phosphate, which is subtracted from the weight of 
the precipitate, and the remaining aluminium phosphate calculated to 
alumina. Test analyses gave good results. 

n a high result is apprehended from the precipitation of calcium 
phosphate, the precipitate may be dissolved in hydrochloric acid, 
excess of caustic soda added, tailed, and filtered. The iron in the 
residue is then determined volumetrically; and the alumina in the 
filtrate, after acidifying with hydrochloric acid, by either of the above 
methods. It is advisable to add some phosphoric acid or ammonium 
phosphate to ensure the presence of an excess of the former sufficient 
to produce normal aluminium phosphate. When the mineral phos¬ 
phates contain fiuorides, it is b^t to heat the weighed portion of the 
sample with concentrated sulphuric acid until these compounds are 
decomposed and all the hydrofluoric acid is expelled. The residue is 
then treated with hydrochloric acid and the determination proceeded 
with. D. B. 

Kstimation of Nickel in Ores, Mattes, Slags, &c. By T. 

Moore {Chem, Neios, 64, 300).—After the separation of copper, 
arsenic, Ac., in the usual manner, the strongly acid solution is diluted, 
and an excess of sodium phosphate added; any precipitate formed 
is redissolved by the aid of acid. The whole is boiled, and while 
boiling, sodium acetate is added until all the iron phosphate is preci- 

i )itated, the boiling is continued for a minute, and the precipitate col- 
ected and washed with hot water containing a little sodium acetate and 
acetic acid. ,The filtrate is warmed and treated with potash and 
bromine. The precipitate is dissolved in warm, dilute sulphuric acid, 
made strongly alkaline with ammonia, and electrolysed. Metallic 
nickel is deposited, the small quantity of iron present which has 
escaped precipitation floats about as an insoluble oxide, and does not 
influence the results, whilst chromium and manganese remain in 
solution; part of the latter is deposited on the anode as peroxide 
(co mpare Abstr., 188C, 921). The aluminium remains with the iron. 
WTieu greater accuracy is required, the precipitation of the iron may 
bu repeated. D. A. L. 

Volumetric Determination of Chromium. By W. J. Sell 
(Ohem^ NewSj 64, 299-^*300) .~The author has devised a method of 
applying to analytical purposes the reaction between hydrogen per- 
0 X ^6 and chromium oxides (see Martinon, Abstr., 1886, 984). The 
ai^uecuH solution of the sub^nce to be analysed is treated with 
eeffiCient pctaih to dissolve the precipitate first formed, hydrogen 
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peroxide is then added, and the whole boiled briskly for at least 15 
minutes, the chromic acid is then easily determined by any method in 
the resulting solution of the chromate formed. Aluminium and zinc 
do not interfere with the reaction, but with iron the results are low. 
The method was devised before the publication of the paper referred 
to. Another use for hydrogen peroxide is suggested for qualitative 
purposes. The ammonium precipitate in group III is dissolved in 
dilute nitric acid, poured into excess of potash containing hydrogen 
peroxide, boiled and filtered. The solution contains the aluminium 
and the chromium as chromate : the iron, &c., being precipitated. 

D. A. L. 

Analysis of Chrome Paints. By W. L. Brown (Ohem. News^ 64, 
329—331). —Mixtures of lead chromate and sulphate, or chromate, 
sulphate and carbonate, are treated with hydrochloric acid for in- 
soluble adulterants, whilst the solution is used for the chromium and 
sulphuric acid determinations. For lead, the paint is decomposed with 
concentrated sulphuric acid, and the lead, as in all succeeding cases, is 
weighed as sulphate. Red chromate of lead is decomposed with 
nitric acid and a few drops of alcohol added to facilitate the solution 
of the chromium. Chrome-green is treated with hydrochloric acid; 
lead, chromium, sulphuric acid, and sometimes iron, pass into solution, 
the Prussian blue, &c., remains as residue (it is sometimes slightly 
attacked). Any lead found in excess of that required by the chro¬ 
mium and sulphuric acid, is regarded as carbonate. Full details of 
separation, 4c., are given in the paper. D. A. L. 

Estimate of Chromate in the Presence of Dichromate. By 

N. McCulloch (Chem. News, 66, 2 — 3). As is well known, the blue 
coloration soluble in ether which results from the action of hydrogen 
peroxide on chromic acid is only produced with dichromates in acidified 
solutions, or with chromates to which acid has been added in excess of 
that required to convert them into dichromates. The following quick 
and ready method for estimating chromate in the presence of di- 
chromate is founded on this basis. The substance, dissolved in a little 
water, is mixed with a few c.c. of hydrogen peroxide solution and 
covered with a layer of ether, standard sulphuric add is run in 
gradually until after agitation the ether assumes a blue colour. From 
the quantity of acid used, the amount of chromate present is easily 
calculated. D. A. L. 

Estimatioii of Tin and Lead in Alloys. By 0. Wachsmuth; 
(Ghem. Centr., 1886, 491). —For the rapid estimation of the com¬ 
position of alloys of these two metals, the author recommends the 
determination of the specific gravities and melting points. 

The specific gravities are not sensibly affected by the small admix¬ 
ture of antimony (2 to 5 per cent.), used in preparing many alloys. 
The specific gravities and melting points of mixtures of tin and lead, 
containing from 6 to 95 per cent, of each metal, are given. 

0. F. 0. 

Colour Reactions of TitoniOi Nioblc, TantaUo, and Stannic 
Anhydrides. By L. Levy (Compt. rend,, 103, 1074-1076).— 
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various colour reactions given by these anhydrides with certain 
alkaloids, phenols, and with hydroxy benzoic acids in presence of con¬ 
centrated sulphuric acid are described. The colours disappear when 
water is added, except in the case of stannic anhydride, and the sub¬ 
stances must be free from nitrates and nitrites. Silica, alumina, and 
zinc and uranium oxides give no similar colour reactions. 

In order to detect the four anhydrides when mixed together, the 
substance is strongly heated with ammonium carbonate to remove 
nitrites and nitrates. Different portions are then mixed with strong 
sulphuric acid and one of the following reagents : morphine, a crim¬ 
son colour indicates titanic anhydride; codeine, a mauve colour indi¬ 
cates niobic anhydride; resorcinol, an amethyst colour, tantalic 
anhydride (green if much titanic and niobic anhydrides are present) ; 
a-naphthol and a few drops of w'ater, ametliyst colour, stannic 
anhydride. 

These reactions may be used in the reverse way to detect certain 
alkaloids and phenols. C. H. B. 

Colour Reactions of Arsenic, Arsenious, Vanadic, and 
Molybdic Anhydrides, and of Antimony and Bismuth Oxides. 

By L. Levy (Compt. rciuL^ 103,1195—1190).— A continuation of the 
author’s previous experiments (preceding Abstract). In most cases 
the colours are destroyed or modified by the addition of water. 

Arscmic anhydride mixed with catechol gives a grey-green colour, 
which changes to amethyst. In this way it can be distinguished from 
])hoHphoric anhydride, which gives no coloration, and from vanadic 
anhydride, which gives a dai’k green eolour, becoming paler on 
addition of water. With arsenic anhydride, resorcinol and quinol 
give respectively a sepia and a yellowish coloration, and it is evident 
therefore that this reaction may be used to distinguish between these 
three isomeric diJiydric phenols. 

Vanadic anhydride with resorcinol gives a dark green coloration, 
which becomes violet on addition of water, and it can be distinguished 
by this reaction from molybdic and phosphoric anhydrides. 

Bismuth oxide and catechol give a greenish coloration, which 
becomes deeper after the addition of water. Antimony oxide and 
arsenic anhydride give a flesh coloration undei* the same conditions. 

Arsonites give a flesh tint wdth cat4?cliol, which distinguishes them 
from t])e arsenates, whilst a-napht.hol gives no coloration witli any of 
the oxides similar to that which it gives with stannic oxide. 

C. H. B. 

Post-mortem Detection of Chloroform. By C. Luedeking 
{Amer, Chem, J., 8, 358—361).—The lungs or other viscera are made 
slightly alkaline by sodium carbonate, and heated on a water-bath in 
a flask, through which a current of air is passing. The escaping gases 
are passed through a short length of red-hot tube, and then tested with 
potassium iodide and sfarch paper. As the result of six experiments 
on dogs it is shown that chloroform may be detected at least four 
weeks after death, even when the carcases have been exposed to the 
air at full summer’s beat; during the decomposition no substances 
are formed which interfere with the above tests. H. B. 

X 2 
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Estimation of Glycerol in Wine and Beer. By SkaIiWeit 
(Oheni. Centr,, 1886, 541).—The author isolates the glycerol in the 
usual way, obtaining it in a concentrated form, in which, the aggre¬ 
gate weight having been determined, the percentage of glycerol is 
estimated by determining the coefficient of refraction in the Abb6 
instrument. Full details arc given. C. F. 0. 

Separation and Quantitative Estimation of Melitose 
(Rafflnose) in Cane-sugar. By C. Scheibler (Ber., 19, 2868— 
2874. Compare Abstr., 1885, 962.)—Further evidence has con¬ 
firmed the formula CisHaaOie -f 5HaO for melitose. The best method 
of drying melitose is to place it in a Liebig’s drying tube, heated at 
70—80° in a water.bath, and so arranged that a small quantity of air, 
dried over sulphuric acid, enters it by a capillary tube, whilst a partial 
vacuum is maintained by a Bunsen pump. After one hour’s drying 
under these conditions, so much water is removed that on raising the 
temperature of the bath to 100° to complete the dehydration, fusion 
does not occur. Melitose dried in this way melts at 118—119° ; it is 
very hygroscopic, and in a moist atmosphere gradually absorbs the 
whole of the water removed by drying. 

The author finds tliat melitose is far more soluble than cane-sugar 
in commercial absolute methyl alcohol, 100 c.c. of the alcohol dissolv¬ 
ing 9’5 and 0*4 grams respectively at the ordinary temperature; on 
this property is based a method for its extraction from the molasses of 
beetroot sugar. The crystalline product, dried as described, is ex¬ 
tracted with absolute methyl alcohol, and the syrupy residue obtained 
on distilling oflT the alcohol, is taken up with a little water, and purified 
by precipitation with ethyl alcohol. 

A method for the quantitative estimation of melitose in cane-sugar 
has been devised, and is under investigation. According to the details 
given in the paper, commercial absolute methyl alcohol is saturated 
with cane-sugar at a known temperature, and the rotatory power of 
the solution is determined. A known weight of the impure cane- 
sugar, dried by the above method, is then extracted by 100 c.c. of the 
solution, the temperature being kept constant, and the rotatory power 
is again determined. From the increase in the rotation, the amount of 
melitose present can be calculated. W. P. W, 

Quantitative Estimation of Rafflnose or Melitose. By R. 

Cretdt (Ber.y 19, 3115—3119).—Baffinose can be determined either 
optically or gravimetrically after conversion into mucic acid. In the 
optical examination of cane-sugar and of raflSnose, the amount is 
calculated by the subjoined formulas— 

0 -- 0-493A jy 

0-827 - 

in which A = the amount of direct polarisation, B = the polarisation 
at 20° after inversion, C s= the difference between B and A, Z s the 
percentage of cane-sugar, and R = the percentile of raffinose. This 
method is, however, not available in the presence of other optically 
active substances such as dextran or invert sugar. When these are 
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preseut, raffinose is best estimated by converting it into mucic acid by 
the following process;— 

About 5 grams of dry substance is treated with 6*0 c.c. of nitric 
acid, sp. gr. 1*15, and the mixture evaporated to about one-third of its 
volume on the water-bath. After cooling, a known quantity of water 
is added, and the separation of the mucic acid assisted by the addition 
of a known weight of that acid, the whole being well stirred. The 
precipitate is then collected on a fared filter, dried, and weighed. 
The weight of the raffinose must be estimated from that of the mucic 
acid by aid of an empirical table which has been worked out by the 
author, but is not given in the paper. A. J. G. 

Detection and Determination of Lactic Acid. By E. Palm 
anal. Ghent., 26, 33—35).—Lactic acid, when mixed with lead 
acetate and alcoholic ammonia, gives a heavy, granular precipitate of 
the constant formula 3 Pb 0 , 2 C.,He 03 . To examine an animal or vege¬ 
table organ for free lactic acid, it is extracted with ether (if for a 
lactate, acidification with sulphuric acid precedes the extraction with 
ether), the ethereal solution is evaporated to a syrup, and this is 
treated with water. The filtered aqueous solution is mixed with 
lead acetate, and any precipitate produced is filtered off. On adding 
more lead acetate to the filtrate and then alcoholic ammonia, the 
lactate is thrown down free from foreign substances. It may be 
washed with alcohol, in which it is absolutely insoluble, and the 
amount of lactic acid in it may be ascertained from the loss on igni¬ 
tion. Minute traces of lactic, acid may be thrown down with gi’eater 
certainty by shaking the solution (prepared as above) with an excess 
of freshly precipitated lead hydroxide. The precipitate produced in 
either way yields pure lactic acid when decomposed by hydrogen 
sulphide and extracted with ether. M. J. S. 

Use of Turmeric as an Indicator for Citric Acid. By P. Watts 
(/. Soc. Chem. Ind., 6, 214—215).—When litmus is employed as an 
indicator in the determination of citric acid by alkalimetry, the results 
obtained are frequently too low, on account of the want of sharpness 
in the reaction. Warington (this Journal, 1875, i)25) recommends 
the preparation of a special litmus-paper, but even with this precau¬ 
tion the difficulty is not entirely removed. The author has obtained 
good results by using tincture of tui’mcric in place of litmus. Drops 
of this tincture are placed on a white tile, the liquid spreading 
out in bright yellow films. The slightest excess of alkali causes the 
development of the well-known red-brown colour. In using tliis 
indicator, much time is saved by employing litmus-paper to determino 
the near approach to neutralisation, proceediug with the addition of 
alkali until the litmus-paper is turned slightly blue, and determining 
the exact point of neutrality by means of the turmeric. D. B. 

Determination of the Fatty Acids in Soap. By B. Schulze 
{ZeiL anal. Chem,, 26, 27—28).—The soap is decomposed in a conical 
flask by dilute sulphuric acid. Ether is added to dissolve the fatty 
acids* The aqueous layer is then removed by a pipette. Water is 



308 


ABSTRACTS OF OHRMIOAL PAPERS. 


added, and is removed in the same way four times. A drop of barium 
cbloride throws down any traces of sulphuric acid still left. The 
ethereal solution can then be poured o£E alone on to a filter, and the 
determination completed as usual. M. J. S. 


New Method of Estimating Pat in Milk. By A. Cronanuee 
{Tiled. Oenir.y 1886, 706—707).—By the new process, the fat in 40 sam¬ 
ples can be estimated in six hours. 100 c.c. of milk is mixed and 
shaken up for an hour with 10 c.c. of aqueous potash (100 grams KHO 
in 500 c.c. H3O) and 30 c.c. of moist ether. After ^ to 1 hour, the 
ether will have dissolved out all the fat; the several ethereal solu¬ 
tions may then be simultaneously evaporated on a specially constructed 
water-bath at 60—65®, and finally heated at 80° for hour. To 
measure the volume of the fat, the flasks containing the fat are fitted 
with corks, through which pass two tubes, of which the one graduated 
to fractions of cubic ceTitimetres passes only just through the cork; 
the other passes nearly to the bottom of the flask. Water is then 
passed into the flask by the longer tube, so that the layer of fat rises 
and fills the graduated tube, where it is measured. This measure¬ 
ment gives volume per cent., from which the weight per cent, is calcu¬ 
lated, according to the following table:— 


Vol. p. c. Wt, p. c. 

1*0 0*89 

1*5 1*34 

2*0 1*78 


Vol. p. c. Wt. p. c. 

2*5 2*22 

3*0 2*67 

3*5 3*12 


The results are fairly accurate, but as the measurement is made at 
35®, the percentage is slightly low (0*01—0*05 per cent.). 

E. W. P. 

Butter Testing. By J. Skalweit {Analifst, 11, 90—91).—It is 
suggested to employ dialysis in butter testing, inasmuch as the 
glycerides of the soluble butter acids dialyse much more quickly than 
ihe other glycerides contained in butter. The examination of the 
purified fat in an Abbe’s refractometer is recommended as especially 
worthy of attention. The following tables gives the angles obtained 
by examining various fats at 20°, water = 1*333:— 


Butter olein... 1*4635 

Olein from commercial oleic acid. 1*4635 

Oleic acid. 1*4639 

Genuine Gloucester butter (mean of two experiments) 1*4655 

Cocoa butter. 1*4680 

Lard... 1 *4690 

Butterine, Hanoverian (four experiments). 1*4693—1*4712 

Butterine, English. 1*4733 

Cotton-seed oil { 

Cod-liver oil. . 1’4801 

Linseed oil . 1*4835 . 

Margarine oil. 1*4680 

Margarine, 1st quality. 1*4692 

D. A. L. 
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Butter Testing. By H. Hager {Ghem. Centr., 1886, 495).—The 
author recommends the Reichert-Meissl method of examining butter, 
the chief feature of which is a determination of the volatile fatty 
acids. The method is simpler and more expeditious than Hehner’s. 
The butter is filtered and 5 grams are saponified with pure sodium 
hydroxide (2 grams) in presence of alcohol (80 per cent.). The 
volatile fatty acids are separated by decomposition with sulphuric 
acid and distillation, and estimated by titrating the distillate with 
decinormal alkali. The following table gives the number of c.c. of 
the latter required to neutralise the distillate in the case of certain 
typical fats:— 

Normal batter 
Oleomargarine 
Cocoa butter . 

Pig’s fat. 

Butter Analysis. By P. W. A. Woll {Zeit. anal, Chem.y 26, 28— 
33).—To ascertain the degree of accuracy with which the percentage 
of true butter in butterine could be determined by Kottstorfer’s 
and Reichert’s methods respectively, the author made mixtures of 
“ oleo-oil ” and genuine batter, containing 20, 40, 50, 60, and 80 per 
cent, of the latter, and analysed each mixture by both methods. The 
genuine butter employed being one requiring a low percentage of 
alkali (222*2—223*2 mgrms. per gram), the use of Kottstorfer’s mean 
value, 227, indicated in all cases too low a percentage of real butter, 
the maximum error being 16* 1, and the average error 0*5 per cent. 
Reichert’s method (employing the mean factor 7*3) gave mudh closer 
numbers (maximum error 4*5 per cent.). (See Abstr., 1879, 406, 
983.) 

A low specific gravity is a valuable indication of adulteration, most 
of the materials used in making butterine having a sp. gr. below 
0*90536, whilst that of genuine butter is generally between 0*914 
and 0*912. 

The results of the examination of 37 samples of butter, butterine, 
and butterine materials are given, M. J. S. 

Beichert’s Method of Butter Analysis. By H. B. Cornwall and 
S. Wallace (Gheni, News, 64, 315—316).—Reichert’s method is very 
highly recommended. The authors recognise the fact that the propor¬ 
tion of volatile fatty acid varies considerably in different pure butters, 
and are therefore of opinion that the products of single cows only 
should be taken into consideration when establishing standards. Prom 
this standpoint and from numerous observations, they consider that 
the minimum standard should not exceed 11 c.c. of decinormal alkali 
consumed in Reichert's method when 2*5 grams of fat are employed. 
Moreover, they note that there is no apparent connection between the 
number of c.c. of decinormal alkali used and any of the following condi¬ 
tions : season of the year, breeds food, age of cow, or time after calving. 
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The autkotii’ AVBmge wan 1 S *68 c.o« deoisiormal alksli. 3%^ tiMtUlts 
and oonclusions di&r from Hbm^ obtained by Munier (Abeir., I 8881 
247). D. A, h. 

Carrot Colour in Butter. By B. W. Mooes ( Amlyst ^ 11,168*^ 
164).—^When fat coloured with carrot is disaolred in carbon bisui* 
phide and mixed with alcohol, two layers form, the carl^ bisnlpiiide 
solution being yellow, the alcoholic odourless. On adding a drop of 
dilute ferric chloride, insufficient in itself to colour the alcohol, the 
carbon bisulphide becomes gradually decolorised, whilst the alcohol 
becomes distinctly yellow. Beef fat, mutton fat, olive oil, lard>, and 
butter coloured with carrot all respond to this test. Natural uu- 
coloured butter is not decolorised in this manner. D. A. L. 

A New Ureometer. By J. Marshall (Zeit. phjfwioL Ohem,^ 11 , 
179—180).—A new apparatus for the estimation of urea by means of 
the sodium hypobromite method is described and figured. It is a 
modification of that devised by Greene, the chief difference being that 
the graduated tube can be easily removed and cleaned. 

W. D. H. 


Separation of Nitrogenous Substances by Means of Phoiu 
pbtoznolybdio Acid. By A. Hirschlsr {ZeU. physiol, 11, 

25—40).—Phosphomolybdic acid precipitates proteids, peptones, 
mlatin, xanthine, guanine, hypoxanthine, adenine, and creatinine. 
It does not pi*ecipitate aspartic acid, leucine, glyoocine, urea, or 
creatine. In order to make quantitative analyses of nitrogen by 
Ejeldahrs method, it is not necessary that the phosphomolybdic acid 
should be first removed if excess has been employed. Proteid, 
peptone, and propeptone are, moreover, completely precipitated by 
this reagent; this precipitate does not carry down with it any 
leucine or other substances which are not usually precipitated by 
the acid. 


Applying this method for the detection and estimation of leucine in 
peptic digestion, the teaching of Hoppe-Seyler is confirmed, naAiely^ 
that a small amount of leucine is formed from proteid during that 
process, but much more slowly than in pancreatic digestion. 

In experiments on the composition of the liver of animals (dogs) 
poisoned by phosphorus, it was found that in certain eases cl ^^al 
phosphorus poisoning, the formation of amido-acids either dqeu uct 
take place at all, or ^y to a very slight extent. W. D.* H. 


Opium Testing. By B. DiiiTEfCH {Arth, Fhourm, [3], 1023—“ 

1024).—6 grams o< air-dried opium powder is macerated with 60 c.c. 
of water with occasional shaking during 12 hours and then filtered; 
60 c.c. of the filtrate is treated with 2 c.c. of normal ammonia, well 
mixed and immediately filtered through a ribbed filter. 44*2 c.c. of 
filtrate, = 4 mms of opium, is placed in a tared Brlenmejeris flask 
with 10 c.c. of ether and agitated with a swinging motion for a minute ; 
4 c^c. normal ammonia is now added, mm sSabA hf siringing, Aiiid 
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i)ie fladk allowed to remain ttix hoars. The ether layer is now care- 
felly paesed through an 8 cm. filter; 10 c.c. of ether is added to the 
flasK, shaken for a moment, and also passed tbi'ough the filter. The 
crystals adhering to the flask are washed down by means of the 
aqueous solution in the flask, which is passed through the filter; the 
flask and filter are then twic^ washed with 5 c.c. of water saturated 
with ether. After well draining both filter and flask, they are dried 
at 100*^, and the contents of the filter are brushed into the flask, which 
is dried and weighed until constant. In the case of opium extract, 
3 grams is taken, dissolved in 42 c.c. of water, allowed to remain for 
an hour, treated with 2 c.c. of normal ammonia and filtered ; 31*7 c.c. 
of the filtrate (=2 grams of extract) is treated as above with 10 c.c. 
of ether and 4 c.c. of normal ammonia. In the case of Tinotura opii and 
Tinctura opii croeata, 50 grams of either is evaporated to one-half, the 
original weight made up with water, 2 c.c. of normal ammonia added, 
and filtered; 44*2 c.c. of the filtrate is treated as above. The method 
requires little time, is easily carried out, gives a sharp separation 
of the various constituents, gives very uniform results, and yields 
almost the whole of the morphine. J. T. 

Microchemical Detection of Tannin. By J. W. Moll (Atm. 
Agronom,^ 12,496).—Portions of the plant cut into small pieces ai*e 
placed in a saturated solution of copper acetate (7 per cent.) and 
allowed to remain for 7—10 days. Sections are made and placed 
in a drop of acetate of iron of 0*5 per cent, strength for a few 
ininutos, they are then washed with water and transferred to a glass 
containing alcohol in order to expel the air and to dissolve out the 
chlorophyll, afterwards they are placed in glycei*ol for observation. 
The tannin is precipitated by the copper acetate, and the precipitate 
is stained green or blue by the iron salt, so that these two classes of 
tannins can be readily distinguished. J. M. H. M. 

Tannin Determination. By E. B. {Zeit. anal Chem,, 26, 527— 
528).—The author having been unable to obtain the hide powder 
required for v. Schroder’s method, has employed a solution of 
ferric acetate, which, when added in excess, throws down all the 
tannin and gives a clear filtrate fit for titration with perma^a- 
nate in the usual way. The solution contained 48*2 grams of iron 
alum, 25 grams of sodium acetate, and 40 c.c. of 60 per cant, acetic 
acid in a litre. He requests chemists who are in the habit of using 
hide powder to make comparative determinations with this pi'ecipi- 
tant. M. J. S. 

Thalleioquinine Reaction. By B. Mylius (Chem. Centr., 1886, 
602—603).—About 0*01 gram of the salt to be tested for quinine is 
treated on a watch-glass with about the same bulk of potassium 
chlorate and a drop of strong sulphuric acid; ammonia is then added 
in excess, and the whole stirred, when the solution assumes a dark- 
green coloor. Less than a milligram of quinine can be easily detected 
by this reaction. L. T. T. 
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Analysis of Pepper. By 0. Hiisch (Analyst, U, 186—190).—It 
ig noted that sand, Ac., should be regarded as an adulterant of ground 
pepper, since almost all sand is removed when the peppercorns are pix)- 
perly cleansed before grinding. The organic matter of pepper should 
consist of not less than 50 per cent, of starch, which is easily distin¬ 
guished under the microscope owing to the smallness of the grains; 
long-pepper starch-grains are, however, very similar to rice starch, but 
as long-pepper costs nearly as much as good black pepper, it would 
scarcely be used as an adulterant, and rice with its large proportion 
of starch could not well be mistaken for pepper. Results of several 
analyses of pepper are given, including water, ash, starch, alcoholic 
extract, piperine, &c.; the starch being estimated by boiling with 
10 per cent, hydrochloric acid for three hours and polarising. (With 
regard to the last point, compare Harvey, this vol., p. 125.) 

D. A. L. 

Hsematosoopy; a new Method of Blood Analysis. ByH^NOOQUE 
(CompL rend,, 103, 817—820).—The hmmatoscope is a small, wedge- 
shaped glass cell on which is etched a millimetre scale, by means of 
which the thickness of the layer of liquid at any point is ascertained. 
The blood to be examined is placed without dilution in the hmmato- 
scope, and the thickness of the layer which shows both absorption- 
bands of equal intensity is determined. The percentage of oxyheemo- 
globin is then ascertained from special tables. 

The time of reduction of oxyhsemoglobin is determined by examining 
the spectrum of the blood under the thumb-nail. With a direct vision 
spectroscope the first and sometimes the second band of oxyheemoglobin 
can readily be seen. If a ligature is tied round the phalanx, the bands 
gradually disappear, and the time required for their disappearance 
after the ligature is tied, is called the time of reduction. This time 
varies from 25—90 seconds, the mean duration for a healthy person 
in a state of repose being 60 seconds. 

Activity of reduction is measured in the following manner. In a 
healthy man, with blood containing about 14 per cent, of oxyhesmo- 
globin, the time of reduction is 70 seconds, from which it is calculated 
that 0*2 per cent, of oxyhcemoglobin is reduced per second. This 
quantity is taken as the unit activity of reduction, and the activity 
corresponding with various times of reduction and percentage of oxy- 
hfismoglobin as determined by the methods just described is obtained 
by means of the expression— 

Activity of redaction . = X 5. 

time of redaction 

C. H. B. 
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Distinction between Spectral Lines of Solar and Terrestrial 
Origin. By M. A. Cornu {PhiL Mag.^ 22, 458—40il).—The dark 
lines of the solar spectrum are of two kinds. Those of one class (C, 
Y, D, E, G, H, and the magnesium band h in the green) are of solar 
origin, and always present the same aspect: others (A, B, and band a 
in the red) are telluric, produced by selective absorption in the 
earth’s atmosphere, and become broader and darker as the sun sinks 
towards the horizon. It is by this latter characteristic that they 
have been chiefly recognised hitherto. 

The author’s method of distinction is based on Fizean’s principle 
of tlie displacement of lines in the spectrum, when the source of light 
is in a state of absolute or relative motion. This dis})lacement may 
be connected with the velocity by very simple expressions, and has 
been used to calculate the velocity of the source. In practice, the 
method consists in allowing the light from opposite edges of the solar 
disc (where of course the motions are opposed) to fall on the slit of 
the spectroscope; the telluric lines remain steady, wliih? the solar 
lines appear to move. The motion is easily detected by noting the 
position of any line wdth respect to one of the ])articles of dust always 
found on the cross-wires. It becomes still more sensible when, by an 
arrangement which is figured and described, the collecting lens is 
caused to oscillate two or three times a second, so as to throw 
opposite edges of the sun’s image altijmately upon the slit. The 
solar lines are then distinguished at a glance. 

The method has been applied to the anatomy of band a, and to 
ascertaining the telluric origin of some lines beyond and the solar 
origin of Kirchhoff’s lino 1474, Since this line oscillates, the vapour 
producing it must be carried round by the sun’s rotation. 

Ch. B. 

Spectrum of Germanium. By G. Kobb (Afui. Phi/s. Chom. [2], 
29, 670—671).—The author has examined the spectrum of germanium 
by viewing in a six-prism spectroscope the spark of an induction- 
coil taken between tcnninals of platinum and germanium. The 


Wave-length. 

Bemarks. 

Wave-length. 

Remarks. 

633B 0 

_ 

5131 0 

Bright, diffused. 

6020 0 

very sharp 

4813*0 

Ditto. 

6892 0 

ditto 

4742 0 

Ditto. 

5255-6 

— 

4684*6 

Sharp, faint. 

6228 -6 

— 

4291*0 

Faint, diffused. 

6209 -0 

— 

4260 *5 

Ditto. 

6177-6 

bright, diffused 

4225 ‘5 

— 

6134-0 


4178 *0 

Ditto. 


VOL. till. 
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position of each line was determined by micrometrio tneasuremonte of 
its distance from two neighbouring solar lines. The results are con¬ 
tained in the table (p. 813), in which wave-lengths are given in 


1 


metre. 


A. H. F. 


Fluorescence of the Pigments of Fimgi. By A. Weiss {Chem. 
Centr,^ 1886, 670—671).—The fluorescence of alcoholic extracts of 
fungi was examined by means of a cone of light. All gave a greater 
or less fluorescence, which was green with yellow or brown-coloured 
fungi, and blue with red or violet-coloured fungi. The ochre-yellow 
colouring matters of some Agaricinee give, however, a sky-blue, and 
the red colouring matter of the heads of Ammanita mmcaria^ a green 
fluorescence. The spectrum of the blue fluorescent colouring matters 
of Russula shows a wide, very characten’stic, black absorption-band 
in the green and yellow, a feeble one between the lines E and P, and 
a total absorption of the violet to the line G-. The green-yellow 
band agrees in position with the band which is seen in the spectrum 
of a living red peony leaf, and also with that given by the blue 
colouring matter of many Campannlae, after treatment with sulphuric 
acid. The more intense the colour of the extract, the more the 
absorption extends towards the red, so that with a thick layer of 
liquid the whole of the green and yellow is absorbed. The absorption 
in the violet is similar to that given by the red, blue, and violet leaf 
colouring matters of the Phanerogams. The green fluorescent 
colouring matters of fungi show a feeble absorption-band between E 
and F, and a wide absorption of the violet end of the spectrum, some¬ 
times even the entire end of the spectrum as far as 6 is absorbed. 

G. H. M. 

New Secondary Element. By M. Kaltscher {Phil, Mag,, 21, 
164).—Tlie element consists of iron (or carbon) and amalgamated 
lead in contact with mercury, in a solution of lead nitrate. When 
charged, the iron (as anode) becomes passive and coated with lead 
peroxide, which protects it from the liquid. During discharge the 
peroxide is reduced. Electromotive force on open circuit = 2 to 
2*5 volts; on closed circuit = 1*8 volts, falling slightly after a time. 
The lead plate must be occasionally renewed. Ch. B. 

Electromotive Force of a Constant Voltaic Cell with 
Moving Plates. By A. P. Laurje (Phil, Mag,, 21, 409—416).— 
Before accepting measurements of electromotive force it must be 
shown, by analysis of the products found in the cell, to what re¬ 
actions it is really due. This can only be done when the current is 
passed for a long time, since the electromotive force observed by an 
electrometer, or by connecting for a short time through a* high- 
resistance galvanometer, may be really due to impurities in the metal, 
or to a film of gas or oxide on its surface. Hence may arise the want 
of agreement in some cases between the electromotive forces observed 
by Wright and those calculated by him from the thermal data. 

It is well known that the fall in electromotive force of a cell when 
the circuit is closed, dne to alterations in the layers of liquid in con- 
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tact with the plates, may be prevented by keeping the liquid in 
motion. The author has measured the electromotive force of cad¬ 
mium and platinum immersed in iodine solution, by means of a 
galvanometer, and finds that it remains constant for a long time 
when the cadmium plate is kept moving by clockwork. Its initial 
value was 1*084 volts (by the electrometer 1*076 volts). After two 
hours, it fell to 1*067 volts (by the electrometer 1*072 volts). 

Cn. B. 

Electromotive Force of Voltaic Cells having an Aluminium 
Plate as Electrode. By A. P. Laorie {Phil, Mag,, 22, 213—216). 
—Wright (Abstr., 1885, 721) has found that the electromotive force 
(0*538 volt) of zinc-aluminium cells (zinc in zinc sulphate, aluminium 
in potash alum) is opposite in direction to that calculated from the 
thermal data (0*938 volt) ; so also for other aluminium cells. The 
author attributes these contradictory results to the well-known pro¬ 
perty of aluminium in contact with air or water of becoming coated 
with oxide; and states that the abnormal electromotive force 
(measured by an electrometer) is reduced to 0*14 volt on cleaning 
the aluminium with sand-paper. When the aluminium plate is 
amalgamated, the electromotive force becomes normal, and eipial to 
0*46 volt; and the plate is speedily covered with a growth of oxide. 
Two aluminium wires, one cleaned, the other amalgamated, })laced 
in a solution of aluminium sulphate, give an electromoti^.e force 
=: 1*08 volts. 

Wright in reality measured the electromotive force between 
aluminium oxide on an aluminium plate and zinc; and tlie value 
obtained was probably due to the heat of formation of zinc sulphate— 
that of aluminium sulphate + that of aluminium oxide ~ that of 
water. Cu. B. 

Electrical Resistance of Soft Carbon under Pressure, By 

T. C. Mendenhall (FhiL Mag., 22, 358—363).—Thu author describes 
experiments on this much disputed point, which prove, in his opinion, 
that a decided diminution occurs in the resistance of carbon when it 
is submitted to pressure, independently of any change in surface- 
contact between the carbon and the electix)des through which the 
current is introduced. For hard carbon, the change is slight, but 
greater that can be accounted for by any beating effect. 

A disc of soft carbon, sncli as that used in Edison’s tasimeter, 
showed a very great diminution in resistance when compressed 
between two columns of mercury. A pressure of 5 mm. of water 
caused a decided deflection in a sensitive galvanometer in circuit; 
and a pressure of 50 mm. of mercury reduced the resistance to one-half. 
If the initial pressure was considerable, the disc only slowly recovered 
its normal resistance after its removal. 

Since hard carbon is much more porous thnn soft, the change 
should have been less with the latter than with the former, were the 
action entirely at the surfaxse. Ch. B. 

Electrol 3 r 8 i 8 of Silver and of Copper, and the Application of 
Electrolysis to the Standardising of Electric Current and 

y 2 
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Potential Meters. By T. Gray {Phih Mag.^ 22, 389—414).—This 
paper is chiefly of physical importance. The following points are, 
however, of general interest. 

When the highest accuracy is i*equired in electrochemical measure¬ 
ments, silver solutions are to bo preferred to copper solutions; for 
although silver obtained by electrolysis is apt to be less coherent and 
less easy to manipulate than copper, it is not liable to oxidation and 
corrosion by the liquid. In ordinary measurements, however, copper 
is preferable. 

In all cases thorough cleaning of the plates is of supremo import¬ 
ance ; the best methods of effecting this are described at considerable 
length. 

The size of the plates may vary within moderate limits for silver, 
and within wide limits for copper, without afl^ecting the quality of the 
deposit, and rendering the processes of washing and weighing more 
difficult. For silver electrolysis, the author recommends a 5 per cent., 
or at most 10 per cent., solution of silver nitrate, and a cathode plate 
of not less than 200, nor more than GOO sq. cm. of surface per amperes 
of current. When the cathode is too small, the deposited metal is not 
adlierent, and tends to grow out in crystals, especially from any sharp 
edge or corner. An anode plate slightly larger than the cathode is 
recommended; it should have a surface of at least 400 sq. cm. pei^ 
ampere. Very small anode plates become black and spongy, and gas is 
evolved from the surface; but when the plates are large they remain 
bright, and may be weighed as a check on the weight of the cathode. 
When a silver anode lias not been properly cleaned, the outer layer 
of metal is not dissolved, but remains as a loose skin. Between 
successive experiments, silver plates should be heated to redness in a 
spirit flame. 

For the electrolysis of copper sulphate, the cathode plate should 
have a surface of at least 20 sq, cm. per ampere for short experiments, 
or 50 for experiments lasting some hours. The anode should expose 
at least 40 sq. cm. of surface per ampere; but the minimum size depends 
gi*eatly on the degree of saturation of the copper solution. When 
this plate is too small, the passage of the current may be completelv 
stopped after a time, owing to the metal becoming coated either with 
finely crystalline copper sulphate or with oxide. The loss from the 
anode never exactly equals the gain of the cathode; but when the 
(current density does not exceed g-jT^th of an ampere per sq. cm., the 
anode may be weighed as a control. It never becomes black and 
inelastic like a silver anode; in other respects the two behave in a 
similar way. 

The density of the copper sulphate solution may vary between 1*05 and 
1T8. With weak solutions, the deposited copper is not very coherent. 

A source of error in using copper lies in its corrosion by the liquid. 
This error is always trifling, and is a minimum for densities between 
I I and IT5. Copper plates are more readily corroded by neutral 
sulphate of copper solution than by a solution containing even 5 per 
cent, of sulphuric acid ; and the action appears to be greater in a cell 
when the current is flowing that when it is not. A plate of copper 
immersed in pure sulphate solution at first loses weight by corrosion; 
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after a time it increases in weight owing to oxidation, and the 
increase finally becomes rapid owing to the formation of hydrated 
oxide. 

The author gives 0’0003287 gram as the true amount of copper 
deposited by one coulomb of electricity. But for simple measure¬ 
ments of current the value may be taken as 0*000329 when the 
cathode has a surface of 50 sq. cm. For other sizes, this number may 
be corrected by means of a curve which is given. l)ii*oct determina¬ 
tions of the constant for silver were not very successful; but they seem 
to confirm the results obtained by Kohlrausch and by Lord Rayleigh. 

Ch. B. 

Electrolytic Polarisation produced by Small Electromotive 
Forces. By C. Frommk (Ann. Phya, Chem. [2], 29, 497—644;.— 
The polarisation of platinum plates in dilute sulphuric suvld was 
measured during the flow of the polarising current, which was always 
so small as to produce no visible evolution of gases. Two forms of 
electrolytic cell were employed, the first open, containing two pla¬ 
tinum electrodes in cells, joined by a tube containing a third, and a 
second form in which there w^ere four equidistant electrodes con¬ 
tained in a glass tube. The acid employed varied in strength from 
1 per cent, to 3 per cent., the amount of dilution not being found to 
produce any observable result. With the latter form of cell, the two 
middle electrodes were joined to the battery through a variable 
resistance, the tw’o outer plates being for the purpose of measuring 
the potentials of the others by connection with a quadrant elect ro- 
meter. In the first set of experiments, it was found that the maximum 
|)olari8atiou had occurred by the time the electrometer could be read, 
and the difference of potenti<al was nearly equal to that obtained hy 
joining the battery directly to the electrometer. Experiments with the 
open voltameter led to the conclusion that the difFereiice of potentials 
between the plates remained nearly constant from the instant of 
making the current, but that the polarisation of the oxygen plate 
continuously mc7'va^^ed, whilst that of the hydrogen plate (Jccrcci'if'd. 
In a voltameter free from air, tho changes were similar, but in an 
opposite direction. The influence of a previous polarisation of the 
electrodes was examined, the battery l)eing joined first in tlio same 
direction, and secondly in the reverse direction to that of the former 
current, and also the effect of polarisation of only one of the elec¬ 
trodes, this being effected by introducing temporarily a tliird electrode', 
and using it as an anode or cathode as required. By raising an 
electr(Kle gradually out of the liquid, the eff('et of change of area was 
examined, and it was found that if enther anode or cathode were 
raised so as to lessen its area of immersion, its polarisation w,as 
increased at the expense of the other. 

Many other similar experiments were made, but without leading to 
any general conclusions, the author intending to extend the investi¬ 
gation, using gold and silver electrodes. A. H. F. 

ExpaxiBion of Mercury between 0° and —39®. By W. E. 

Avrton and J. Perrt (Phil. Mag.^ 22, 325—327).—By comparing 
tho indications of a mercurial thermometer with those of a specially 
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oonstmcted air thermometer (figured and described), the authors 
have found that the expansion of mercury from its freezing point to 
0° C. is quite uniform; and that there is no critical point as in the 
case of water. Very great contraction, however, takes place when 
mercury passes from the liquid to the solid state. Ch. B. 


Heats of Formation of Potassium Alkyl Oxides. By de Fok- 

CRAND {Gompt, rend.^ 104, 68 —71).— Potassium propyl oxide, C 8 H 7 OK, 
is obtained from normal propyl alcohol in the same way as the 
methoxide and ethoxide. Heat of solution at 12—16® = +14'92cal. 


CsHeO liq, + iKiO solid = CsHtOK solid 

+ iH 20 solid. 

CaHsO liq. + KHO solid = C3H7OK solid 

+ H 2 O solid. 

C3H7OK solid + H2O liq. = C3H3O liq. + 

KHO solid. 

CsHgO liq. + K solid = C3H7OK solid + 

H gas. 

C8H7OK solid + nC,BsO liq. = C3H7OK 
diss. in wCjHgOH liq. 


develops + 22-56 cal. 
„ + 2-06 „ 


a 


- 0-63 


+ 35-93 


+ 11-75 


Potassium isohutyl oxide, C4H3OK, is obtained from fermentation 
isobutyl alcohol in a similar manner, and alters very rapidly when 
exposed to air. Heat of solution +17*16 cal. The thermal dis¬ 
turbances resulting from the reactions corresponding with those given 
in the case of the preceding compound are +2015 cal.; —0*34 cal.; 
+ 1*76 cal.; +33*63 cal.; and +8*89 cal. respectively. 

Potassium amyl oxide, CsHuOK, forms white, silky crystals, which 
alter rapidly when exposed to air. It was prepared from fermentation 
amyl alcohol. Heat of solution +13*98 cal. The thermal dis¬ 
turbances corresponding with the five reactions given above are 
+ 23 27 cal.; +2*78 cal.; —T35 cal,; +36*65 cal.; +8*59 cal. 

The values obtained with these throe compounds agree closely with 
those previously obtained with the methyl and ethyl derivatives. The 
differences are greatest in the case of the heats of solution of the 
solid compound in an excess of the corresponding alcohol, and these 
differences indicate a gfreater or less degree of dissociation of the poly¬ 
alcoholic alcoholates. 

The following table shows the heats of formation of these com¬ 
pounds from their elements. The values agree closely except in the 
(5ase of the last two compounds, which, however, ore not derived 
from normal primary alcohols:— 


K solid + H gas + 0 gas = HOK solid.. 
K solid + C (diamond) + H 3 gas + 0 

gas = CH3OK solid . 

K solid + C 2 (diamond) + H 3 gas + 0 gas 

C 2 H 6 OK solid. 

K solid + Cs (diamond) + Hi gas + 0 gas 
= C 3 H 1 OK solid. 


develops + 104*32 cal. 












91 


+ 10011 
+ 106-18 
+ 102-96 
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K solid + O 4 (diatnond) + H 9 gas + 0 gas 

= C4H0OK solid. develops + 117*55 cal. 

K solid + Cs (diamond) + Hu gas + 0 gas 

^CftHuOK solid.. „ + 129*67 „ 

C. H. B. 

Heat of Formation of Sodium Alkyl Oxides. By de Poe- 
GRAND (Comp^. rend,^ 104, 169—172).— Sodium propyl oxide is obtained 
in white, deliquescent crystals by dissolving sodium in propyl alcohol 
and heating the product at 200" in a current of dry hydrogen. Heat 
of solution +13*50 cal. A solution of the metal in excess of propyl 
alcohol, when allowed to evaporate in dry air, deposits crystals of the 
compound PrONa -h 2PrOH, analogous to the compounds obtained 
under similar conditions with the methoxide and ethoxide. 

. Sodium isohutyl oxide is obtained in a similar manner in white, 
deliquescent crystals, which alter slightly in dry air. Heat of solution 
at +10® = 14*25 cal. If sodium is dissolved to saturation in isobutyl 
alcohol at 150° and the liquid allowed to cool, it deposits crystals of 
the trial coho late, C 4 HgONa + 3 C 4 H 9 OH. The heat of solution of this 
com])ound is +17*31 cal., and hence 

04 H 90 Na solid + 3 C 4 H 9 OH liq. = C 4 H 90 Na, 3 C 4 Hg 0 H solid 

develops + 5*56 cal. 

Sodium amyl oxide^ prepared in a similar manner, alt^^rs when 
exposed to dry air, although not to the same extent as the potassium 
compounds. Heat of solution = +14*21 cal. An alcoholate, 
CftHiiONa + 2 C 6 HuOH, can be obtained in crystals. 

The table contains the thermal disturbances corresponding with the 
following tive reactions, and the last column gives the heats of forma¬ 
tions of the solid compounds from the solid and gaseous elements. 
The corresponding values for the hydroxide, methoxide, and ethoxide 
are also given :— 

( 1 .) ROH liq. + iNa^O solid = RONa solid + ^H^O solid. 

(2.) ROH liq. + hlaHO solid = RONa solid + H^O solid. 

(3.) RONa solid + H 2 O liq. = ROH liq. + NaHO solid. 

(4.) ROH liq. + Na solid = RONa solid + H gas. 

(5.) RONa solid + nROH liq. = RONa diss. in ^HlOH liq. 



1. 

2. 

3. 

4. 

6. 


Hydroxide. 

+ 18-62 

+ 1*43 

+ 0-00 

+ 33*30 

+ 9-78 

+ 102-30 

Methoxide. 

+18 -32 

-f 1*82 

+ 0*09 

+ 33*19 

+ 15 *01 

+ 95*22 

Ethoxide. 

+ 17-35 

+ 0*25 

-1*19 

+ 32 *13 

+12 *40 

+ 102*73 

Propyl oxide.... 

+17 -66 

+ 0 05 

+ 0*78 

+ 32 *52 

+ 9*83 

+ 99*56 

Isobutyl oxide.. 

+ 10-76 

-0-25 

+ 1*68 

+ 31 *62 

— 

+ 115*66 

Amyl oxide. 

+ 16-71 

-0-30 

+ 1-73 

+ 31*57 


+124 -58 


The variations in the values are similar to those previously observed 
in the case of the corresponding potassium compounds. 

C. H. B. 
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Potassium Olyceroxide. By db Fobcrand (Oompt rend .^ 104, 
116—118).—92 parts of glycerol are added to a concentrated solution 
of 39‘1 parts of potassium in absolute ethyl alcohol. Combination 
takes place rapidly, and the compound CsHTKOgjEtOH separates in 
transparent lamellae, which seem to belong to the orthorhombic or 
monocliriic system. A further quantity of the crystals can be obtained 
by concentrating the mother-liquor; they are rapidly decomposed by 
moist air. 

The heat of solution of the compound in water is —0*06 cal. 
C 3 HA liq. ^ KOH solid + EtOHliq. = H^O solid + C 3 H 703 K,Et 0 H 
solid, develops +18*58 cal. 

When heated at 120“ in a current of dry hydrogen, the crystals 
lose alcohol and yield the glyceroxide C3H7O3K. The heat of solution 
of this compound at +15° is +0*18 cal. 

C 3 HA bq. + KHO solid. = C 3 H 7 O 3 K solid 


+ H^O solid. develops + 15*84 cal. 

C3H7O3K sol. + EtHO liq. =C 3 H 703 K,Et 0 H 

solid . „ + 2*69 „ 

CaHsOs liq. + ^KaO solid = C3H7O3K solid 

+ solid. „ + 36*33 „ 

C 3 H 8 O 3 liq. + K solid = C3H7O3K solid + 

H gas. „ + 49*71 „ 


The last value is higher than that obtained in the case of the 
sodium compound, and approaches the corresponding value for 
phenol. 

CaHsOa liq. + EtOK diss. in w-EiHO liq. = 

03 H 703 K,Et 0 H diss. in nEtOH liq. develops + 3*17 cal. 

The direct formation of the simple glyceroxide would likewise be 
exothermic, but the development of heat ( + 0*46 cal.) would not be 
so great. 

The values for potassium glyceroxide and its alcoholate are higher 
than those for the sodium compound.s, except in the case of the heat 
developed by the union of the glyceroxide with the alcohol. This 
last result agrees with the fact that the alcoholate of potassium 
glyceroxide rapidly loses alcohol over sulphuric acid, whilst the 
sodium compound does not alter. The heats of formation of the two 
compounds from their elements are— 

C 3 (diamond) + H 7 gas + Osgas + Na solid 

= C 3 H 703 lfa solid . develops + 209*42 cal. 

C 3 (diamond) + H 7 gas + O 3 gas + K solid 

= O3H7O3K solid. „ + 215*23 „ 

0. H. B. 

Thermal Properties of Ether, By W. Ramsay and S. Yovm 
(Proc, Boy, Soc,, 40, .381—382). — In continuation of experiments on 
the physical constants pf ethyl alcohol, the authors have made a 
similar study of ether, and numerical values have been obtained for 
the expansion of this liquid, the pressure of its vapour, and its com¬ 
pressibility in the gaseous and liquid states. Prom these results, the 
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densities of the saturated vapour and the heats of vaporisation have 
been deduced; the range of temperature of the observations is from 
— 18® to 223®. The saturated vapour of ether, like that of alcohol, has 
an abnormal density, increasing with rise of temperature and corre¬ 
sponding rise of pressure. The critical f empemture of ether seems to 
be 194°, the critical pressure 35*61 atmospheres; the volume occupied 
by 1 gram of the substance at 184° is 3‘G to 4 c.c. V. H. V. 

Vapour-tension of Water from Salt Solutions. By W. W. 

J, IficOL {Phil, Mag,^ 22, 502—516). In 1835, Legrand Chim, 
Phys,^ 69, 423) examined the effect of various salts in solution on 
the boiling point of water, and found that salts might be divided 
into those for which the quantity of salt necessary to produce a 
rise of one-half degree diminislies with the concentration (NaCl, 
fi^Cl, &c.) ; those for which this quantity is fixed (KCHOa) ; those for 
which it increases with the concentration (NaNOi, KNO 3 , &c.) ; those 
for which it first diminishes, then is constant for a few degrees, and 
finally increases rapidly up to the point of saturation. The last w^as 
the most general case. 

Legrand’s results were incomplete and defective, in so far that the 
temperature was variable. Willlner’s experiments (.4?^/.. Phjs. 

110, 564) have added little to the subject. In the author's experi¬ 
ments, the tem|>erature was kept constant, and the tension of the 
vapour observed. Four salts, NaCI, KCl, NaNO^, and KNO 3 . which 
crystallise without watei*, were examined as follows; From 2 to 25 
molecular proportions of the salt were dissolved in 100 molecular 
proportions of water, and the solution heated to boiling under 
diminished pressure in a flask provided with a condenser, and con¬ 
taining a lai’ge quantity of zinc to prevent supei'heating. The 
pressure was then allowed to rise slowly until the boiling point, 
measured by a thermometer with its bulb completely immersed in the 
liquid, rose to 70°. At intervals of 5° from 70° to 95°, tlie pressure 
WJiS observed, and the difference between this pressure, p\ aiul the 
vapour-tension of pure water, p, at the same temperature, also 
measured by a submerged thermometer, showed the “restraining 

effect ** of n molecules of the salt. The quantity iLHlL Avas the 

restraining effect for each molecule at the particular temperature. 
Tables of these values for the various temperatures are given, and 
from these the following conclusions may be drawn. 

The restraining effect of each salt molecule increases with the con¬ 
centration in the case of sodium chloride, and less markedly so in the 
ease of potassium chloride. For sodium nitrate, it diminishes as con¬ 
centration increases, and still more so for potassium nitrate. 

Rise of temperature diminishes the restraining effect of sodium 
chloride, leaves that of potassium chloride unaffected, increases that 
of sodium nitrate, and still more increases that of potassium nitrate. 

When both temperature and concentration increase, the salts form 
the same series; that is, there is diminution of the restraining effect of 
sodium chloride, less of that of potassium chloride, little or none of that 
of sodium nitrate, but marked increase of that of potassium nitrate. < 
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When the solubility as a function of the temperature is considered, 
the same order is preserved. That of sodium chloride increases 
slightly with the temperature; that of potassium chloride rather 
more; that of sodium nitrate to a still greater extent; whilst that of 
potassium nitrate increases enormously. 

There is clearly a connection between increase of solubility and 
restraining effect. 

Some of these results are directly opposed to those obtained by 
Wiillner, who found that the total effect was in all cases in direct pro* 
portion to the amount of salt dissolved; but they agree satisfactorily 
with those of Tammann (Abstr., 1885, 862), with which the author 
compares them. 

The author points out that these results are in accordance with his 
theory of solution (Abstr., 1884, 253). According to this, solution 
results from the tendency towards equilibrium of three forces, 
attraction of water for water, and of salt for salt (cohesions), and 
attraction of salt for water (adhesion). These three fences may be 
unequally affected by rise of temperature; and accordingly as differ¬ 
ence between adhesion and the sum of cohesions at any temperature is 

> = < the same difference at a lower temperature, so is solubility 

> =: < solubility at a lower temperature. Now the restraining 
effect per molecule is seen from the tables to be nearly the same for 

the four salts in dilute solution; or, for n = 2 , for NaCl = 

n 

4*25, for KOI = 3*8, for NaNOa = 4*25, for KNO 3 = 3*75. In strong 
solutions it is very different. Now the heat of solution is as 
follows:—NaCl = -1180, KCl = -4400, NaNO, = - 5200 ,KN 03 = 
— 8500; regarding this as a measure of the work done in effecting 
a change of state, it is evident that the cohesion of the salts increases 
from sodium chloride to potassium nitrate. It may reasonably be 
supposed that concentration has but little effect on the attraction for 
water of a salt having small cohesion; but that it slowly diminishes 
this attraction when the cohesion is large, until saturation is reached. 
The influence of concentration is thus accounted for. 

With regard to the effect of rise of temperature, it is evident that 
all three forces will be thereby diminished. If the cohesions be 
diminished a little more than the adhesion, the salt will be more 
soluble, and its restraining effect diminished at the higher temperature. 
But if the cohesions be large, and largely diminished by rise of tem¬ 
perature, the comparative value of the adhesion will be increased, and 
increase of restraining effect will result. Oh, B. 

Vapour-tenBion of Sodium Acetate. By H. Lbscceur {Gompt 
rend,, 104, 60—63).—Sodium acetate and water will furnish three 
distinct systems, the first of which is prepared at the ordinary 
temperature with the crystallised salt NaCaHsOj + SHaO; the second 
with the fused and dehydrated salt; and the third by heating the two 
first systems to complete solution, and then cooling the liquids. 
Determinations of the maximum vapour-tensions of the three systems 
at 20 *" indicate the existence of at least three isomeric systems, but as 
soon as the quantity of water present becomes sufficient for complete 
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soltltion, the three systems merge into one. It follows, therefore, that 
the differentiation takes place only at the moment of a change in the 
physical conditions of the systems. 

The vapour-tension of a solution of sodium acetate diminishes 
regularly in proportion to the amount of anhydrous sodium acetate 
dissolved, and since, according to Wiillner, the diminution in the 
maximum vapour-tension is proportional to the weight of the com¬ 
pound actually existing in the system, it follows that the solution of 
sodium acetate contains the anhydrous salt almost exclusively. 

The second system, which corresponds with the saturation of the 
solution, has a constant maximum vapour-tension of 12‘4 mm., but 
when the composition of the system approaches that of the hydrate, 
NaC 2 H 302 + 3 H 2 O, the tension drops suddenly to 4*4 mm., and 
retains this value until dehydration is complete. 

ITie maximum vapour-tension of the hydrated salt, NaCiHaOa + 
3 H 2 O, increases with the temperature up to #58®, at which point the 
salt melts. The water is given off as a whole, and no intermediate 
hydrates are formed. The tension of dissociation of the hydrate is 
lower, and the maximum vapour-tension of its saturated solution is 
higher than the average tension of the aqueous vapour in the atmo¬ 
sphere, hence the hydrate is neither efflorescent nor deliquescent. 
As the vapour-tension of the saturated solution of anhydi^ous sodium 
acetate is lower than the average tension of atmospheric aqueous 
vapour, anhydrous sodium acetate is deliquescent. 

These results explain Reischauer’s observations concerning the 
hydration of sodium acetate (A^in, Chim. Diarm., 96, IK)). 

C. H. B. 


Relation between the Theories of Capillarity and of 
ISvaporation. By J. Stefan (Amu. P/Vys. Ghem. [ 2 ], 29, 655— 660 ). 
—Laplace has based his theory of capillarity on the assumption that 
there is a force of attraction between the particles of a liquid which 
decreases very rapidly with the distance, becoming insensible at a 
certain small distance known as the radius of molecular attraction. 
Prom this it follows that the molecular forces acting on a particle are 
in equilibrium so long as the distance of the particle from the liquid 
surface exceeds the above, but that if it is less, they have a resultont 
inwards, and consequently an expenditure of work is required to 
transfer liquid from the interior to the surface. Adopting Clausius' 
theory of evaporation, and assuming that the particles of a liquid do 
not differ from those of its vapour, it is shown that in the case of a 
plane surface the work done in moving a particle fi'om the interior to 
the surface, is equal to that required to transfer it from the surface 
into the vapour above it. This work is equivalent to the heat required 
for the process. If the density of the liquid were uniform up to the 
boundary between it and its vapour, the equation P 2 — pi = pA 
would give the relation between the pressure in the interior, pi the 
pressure at the surface, p the density, and A the mechanical equiva¬ 
lent of the latent heat of evaporation of the liquid, a relation which 
in the case of ether gives for pa, 2574 atmospheres! Assuming that 
the density is a linear function of the pressure, a similar though 
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somewhat smaller result is obtained, as well as a value of jpa — 2728 
atmospheres for carbon bisulphide. It is important, however, to mark 
that the above results are based on the assumption that no work is 
expended on the molecule itself in transferring it from the liquid to 
the vapour. 

The author also explains on this theory the fact, first noticed by 
Sir W. Thomson, that the pressure of saturated vapour is less in the 
presence of a concave liquid surface, and greater in the presence of a 
convex, that when the surface is plane. A. H. F, 

CoefiOicients of Affinity of Bases. By W. Ostwald (/. pr. Chcm. 
[2], 35, 112 —121).—In this paper, the author determines the co¬ 
efficients of aflSnity of various bases by moans of the rate of hydrolysis 
of ethyl acetate, and compares the results with those obtained from 
the corresponding coefficients of electrical conductivity. The fol¬ 
lowing results were obtained :— 



Dynamical. 

Electrical. 

Potash. 

.. 161*0 

]61*0 

Soda. 

.. 1620 

1490 

Lithia. 

.. 165*0 

1420 

Thallium hydroxide . 

.. 168*0 

1560 

Ammonia. 

3*0 

4*8 

Methylamine. 

19 0 

20*2 

Ethylamine ... 

190 

20*5 

Propylamine. 

18-6 

18*4 

Isobutylamine. 

.. 14*4 

15*2 

Amylamine . 

.. 18-5 

18-6 

Allylamine. 

4*0 

6-9 

Dimethylaraino. 

22*0 

23*5 

Diethylarnine. 

.. 26*0 

28*3 

Trimethylamine .... 

7*3 

9*7 

Triethylamine. 

.. 22*0 

20*2 

Piperidine. 

.. 27*0 

27*0 

Tetraethylammonium 
hydroxide. 

.. 131*0 

1280 


The discrepancies in the case of the feeble bases, ammonia and 
allylamine, are probably due to the difficulty of obtaining the co¬ 
efficient of initial change by interpolation. H. K. T, 

Influence of Heat on the Decomposition of Oxalic Acid by 
Ferric Chloride. By G. Lemotnr {Bull, 8oc. Chim., 46, 289—294). 
—The author formerly investigated (Abstr., 1884, 381) the influence 
of sunlight on the progress of the reaction Fe 2 Cl 6 -f H 2 C 2 O 4 = 
2 PeCl 2 + 2HC1 + 2 CO 2 . Ho now describes the action of heat on 
the same reaction. The aqueous solutions used contained 63 grams 
of crystallised oxalic acid and 162*6 grams ferric chloride respec¬ 
tively per litre. When equal volumes of these were solutions 
heated together in the dark, scarcely any action took place until 
the temperature reached 50°, the action then increased rapidly 
as the temperature was increased. At 100°, the evolution of gas 



















GENERAL AND PHYSICAL CHEMISTRY. 


325 


was at first rapid, gradually decreasing in the same ratio as the 
oxalic acid remaining undecomposed in the mixture decreased. Dilu¬ 
tion with water very much increased the evolution of gas. The 
author considers this to be due to the action of the water in decom- 
posing the ferric chloride, and thus assisting the formation of ferric 
oxalate, which is then further decomposed. Dilution with normal 
solutions of ferric chloride, ferrous chloride, or hydrochloric acid had 
scarcely any influence on the rate of reaction, the additional water in 
these cases not acting as if in the free state. Dilution with normal 
oxalic acid greatly increased the rate of reaction until enough oxalic 
acid had been added to form an acid ferric oxalate (the colour chang¬ 
ing to green), but further addition of oxalic acid gradually diminished 
the rate of reaction. The author has not succeeded in isolating the 
acid oxalate wdiich appears to be formed. 

The influence of heat on this reaction seems, therefore, to be similar 
to tliat of light. L. T. T. 


Theory of Fractional Precipitation. By J. J. Hood (Phil. Mag. 
[5], 21 , 119—127). When the separation of the rarer closely allied 
earths is effected either by decomposition of the nitrates by heat, oi* 
by precipitation of highly dilute solutions by ammonia, the relative 
amount of each salt decomposed depends on its “ basic pow^ei*,*’ or 
coefficient of resistance to decomposition; a quantity which mayor 
may" not vary with tlie temperature, and with the nature of the pre- 
cipitrint. In any separation, it is of importance to determine the 
conditions for the greatest difference of basic powers. In practice, the 
basic power, E, might be determined by measuring the intensity of 
the action wdien the same amount of precipitant is added to solutions 
each containing a definite mass of sonu sulphate (Ni, Co, Mn) ; or, by 
the action of the precij>itant on a solution containing one or more of 
tliese sulphates, the relative values of E might be annved at. In 
these cases, E might be regarded as a measure of the attraction of a 
particular base for a particular acid. 

Ill the following theoretical investigation, no account is taken of 
secondary or inverse actions. Let the masses of two salts in solution 
be A and B, and let E and E' betlie respective basic juAvers. Assum¬ 
ing that the I'ate of precipitation is proportional to the products of 
the active materials in solution, let £p of A and 2/ of B be precipitated 
at time t, and let p and q be quantities of precipitant consumed in 
each case. Then 

i(A -xKC-p-q) and | =^,(B - vKC-p- q), 


from which 




or 


E _'°«0 - fi ) 


E 


Thus the ratio ^ should be calculable from a single experiment, 
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a»d should be independent of the time taken by the precipitate to form, 
and of the mode of addition of the precipitant. It can also be shown 
that the ratio of the less to the more basic material in the precipitate 
increases, the smaller the fraction precipitated ; and if the ratio of the 
salts in solution be V, the maximum value of the preceding ratio will 
E 

be for an infinitesimal precipitate. If E = E', no separation is 
V E 

possible; the experiments of Marignac (Abstr,, 1884, 813) are not 
therefore decisive as regards the homogeneous character of the 
commoner elements. 

Taking some observations by Mills and Bicket (Abstr., 1882, 689) 
on the precipitability of manganese and nickel sulphates by dilute 

sodium carbonate, the author finds the value of = = 2*97; that is, 

the former resists the decomposing action of sodium carbonate with a 
force 2*97 times greater than does the latter. Similarly for nickel 
and cobalt sulphates, precipitated by dilute aqueous soda (Mills 

and Smith, Abstr., 1879, 877) = 0*97. The separation of these two 

E 

metals by fractional precipitation in this way would therefore be 
extremely tedious. 

The author shows, however, that basic power is not related to 
atomic weight, as might bo suspected. Debus {Annalen, 86, 86, and 
87) found that if a solution containing baryta and lime in the ratio 
at IS precipitated by carbonic anhydride, the ratio of the oxides in the 
precipitate is given by the equation a = Kp, For a small precipitate 

K = J approximately. 


Halogen Carriers. By L. Meyer (J. pr. Chem. [2], 34, 502— 
504).—The author does not agree with Wildgerodt that the propeiiiy 
of transferring halogens is a function of the atomic weights of the 
elements, provided they form the necessary combinations (compare 
this vol., p. 130) . Thus antimony acts in this way, bismuth does not. 
The author maintains his view that a combination first takes place 
between the haloid compound and the substance acted on, that a 
combination then takes place between the halogen of the double 
compound and the hydrogen of the same, their places being taken by 
the free halogen. He quotes several reactions in support of his view. 

H. K. T. 

Halogen Carriers. By C. Willgerodt (/. pr. Chem. [2], 34, 
547—550).—A reply to L. Meyer (preceding Abstract). The author 
points out the difference in the methods employed by himself and 
those used by Meyer and his pupils. G. H. M. 

Indium and Gallium as Halogen Carriers. By C. Willgeeout 
(/. pr. Chem, [2] 35, 142—144).—The author continues his researches 
on halogen carriers. With metallic indium in benzene, scarcely any 
chlorination took place until the indium had been converted into the 
chloride by the small quantity of hydrogen chloride formed. The 
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chlorination then proceeded rapidly. The product consisted almost 
entirely of paradichlorobenzene. With gallium, the chlorination com- 
menced at once; mono- and di-chlorobenzene and a small quantity of 
benzene hexachloride were produced. The author regards these 
experiments as giving further evidence of his law that the halogen 
carrying power of an element is a function of its atomic weight 
provided it form the necessary combination. H. K. T. 

Expansion produced by Amalgamation. By W. E. Ayrton 
and J. Perky (Fhil. Mag,^ 22, 327).—A brass bar, one foot long and 
three-quarters of an inch thick, rapidly became curved when it was 
amalgamated along one edge, this edge becoming convex; and on 
hammering the bar to straighten it the curvature increased. Very 
great force must be produced by amalgamation. 

The authors think that the mercury amalgam used in polishing 
Japanese “ Magic Mirrors ” may assist in making the thin portions 
more convex than the thicker. Ch. B, 


Inorganic Chemistry. 


Oxy-acids of Iodine. By C. W. Blomstrand (/. pr, Chem. [2], 
34, 433—462).—A review of the evidence pointing to the penta- 
valent nature of iodine in periodic acid. ^ 

Production of Ozone. By J. J. Thomson and R. Turelfall 
(Froc. Roy, tioc.y 40, 340—342).—Experiments were made with a 
view of ascertaining whether ozone is produced in an electric field, 
just not sti'ong enough to permit of the passage of the spark through 
oxygen gas. The gas, before passing into the ozonising apparatus, 
was carefully dried and purified, and the issuing gas tested witli 
paper soaked with a most sensitive solution of potassium iodide and 
starch, as also by the solution itself. Practically no ozone was 
produced. 

It is further shown that no ozone is produced when a spark is passed 
through oxygen dried with the utmost care. V. H. V. 

Action of Sulphur on Ammonia and Metallic Bases in 
Presence of Water. By J, B. Sknderens {Compf, remi.y 104, 
58—60).—Contmry to Brunner’s statement, an aqueous solution of 
ammonia of ordinary concentration acts gradually on sulphur at the 
ordinary temperature, with formation of a dark red liquid which 
contains a polysulphide and a thiosulphate. If this solution is 
exposed to the air, it deposits sulphur. The same products are formed 
according to Pluckiger, when sulphur is heated at 100° with ammonia 
in sealed tubes for several days. 

Barium and calcium oxides likewise act on sulphur in the cold in 
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presence of water, forming a solution containing a poljsulpbidei and 
a tbiosnlphate. When silver oxide or lead monoxide is heated wn’th 
sulphur and water in a sealed tube at 100 °, a sulphide and a sulphate 
are formed in accordance with the equation 4MO + 84 = 3MS + 
MSO4. Both lead and silver oxides are slightly soluble in water, but 
similar reactions are obtained with triplumbic tetroxide, mercuric 
oxide, and cupric oxide. The formation of the sulphides under these 
conditions corresponds with a considerable development of heat. 
This is not, however, the only detenninirig cause of the reaction, since 
ferric oxide is only tery slightly afEected by sulphur, and zinc oxide is 
not affected at all. The heats of formation of these oxides are, 
however, much higher than the heats of formation of the oxides of 
mercury, copper, Ac., and it would seem therefore as if the decom¬ 
position of metallic oxides by sulphur in presence of water were 
partly conditioned by the absolute value of the heat of formation of 
the oxide. C. H. B. 

Combination of Sulphuric Anhydride with Phosphoric and 
Iodic Anhydrides. By K. Wkukr (Ber., 20, 86 — 88 ).—Wlien a 
mixture of pure sulphuric anhydride with phosphoric anhydride is 
heated in aright-angled lube at 100 ° for a short time, combination 
ensues, and, after decanting the fluid portion into the empty limb, 
and cooling, thin, transparent scales of a compound, P 2 O 6 + 380.^, 
are obtained (this vol., p. 212 ); these can be freed from excess of 
sulphuric anhydride by carefully heating thorn at 30° and allowing 
them to drain. The compound readily decomposes when heated 
above 30°; the residue, however, still retains some sulphuric 
anhydride at higher temperatures. 

8 ulphuric anhydride and iodic anhydride combine under similar 
conditions to form a compound, IgOe -f SSOg, sparingly soluble in 
sulphuric anhydride, and crystallising in lustrous, yellow scales. It is 
more stable than the phosphorus compound, and can be heated to 60° 
W'ithout decomposition; at higher temperatures, sulphuric anhydride 
distils off although the residue still retains a certain proportion at 
100°. W. P. W. 

Passage of Electric Discharge through Pure Nitrogen. By 

J. J. Thomson and R. Threlfall (Proc, Boy, Soc,, 40, 329—340).— 
It is observed that when a succession of electric sparks is sent 
through a sealed discharge tube containing nitrogen at a pressure less 
than 20 mm. of mercury, a permanent diminution of the nitrogen takes 
place, which ultimately reaches a maximum of 8 to 12 per cent, of the 
original volume if the pressure bo 8 mm., but only 2 to 3 per cent, 
with a pressure of 16 mm. A considerable time is required before ibis 
maximum value is attained, and the ratio of this diminution to the 
original volume is independent of the volume of the discharge tube, 
the extent of its surface, and the substance of the electrode, whether 
platinum or aluminium. If the tube is maintained at a temperature 
of over 100 ° for several hours, the gas regains its original volume. 

The apparatus is described in full, as also the method used for the 
preparation of the nitrogen, the determination of the quantity of 
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oxygen contained in the gas and the elimination of hydrogen from 
the electrodes as evidenced by spectroscopic examination. It was 
proved that the gas used contained less than 1 part in 800 of oxygen, 
whilst the contraction observed would require the presence of 
15 per cent, of hydrogen if this gas combined with the nitrogen to 
form ammonia, whereas only the ndimtest traces of hydrogen could be 
detected by means of the spectroscope. The authors incline to the 
hypothesis that an allotropic modification of nitrogen is produced by 
the sparking, and the phenomena of the contraction of volume and 
expansion on heating are analogous to those observed in the case of 
ozone. It is further noticed that when the discharge passes through 
nitrogen, whose pressure has been diminished by sparking, it shows 
a greater tendency to produce a beautiful golden colour than when it 
passes thiough a tube recently filled. No attempts have thus far been 
made to ascertain the chemical properties of this modified gas. 

y. H. V. 

Note. — G. S. Johnson, in a pamphlet entitled “ Elementary Nitro¬ 
gen,” has described the production of an allotropic modification of this 
gas under conditions somewhat similar to those mentioned above.— 
V. H. V. 

Hydrated Silicon Phosphate. By P. Hautefeutlle and J. Mar- 

GOTTET (Compf, remL, 104, 66 —57).—If a concentrated solution of 
phosphoric acid containing about one quarter of the quantity of 
silica required to saturate it, is heated at 125° for 7 or 8 days, it 
deposits concretions which gradually increese in size. They are 
separated from the mother-liquor by pouring the hot liquid on to a 
previously heated porous plate, and are dried by exposure to dry air 
for about a week. The spherical globules thus obtained have the 
composition Si 0 a,P 205 , 4 H 20 . When suspended in sulphuric acid, 
they act strongly on polarised light, showing black crosses with the 
arms in the principal planes of the Nicols. Under the microsco}^, 
the concretions are seen to he formed of concentric cones of prismatic 
crystals with their principal axes radiating from the centre. The 
silicon phosphate det^omposes rapidly in moist air, and dissolves com¬ 
pletely in water at 0®, but is decomposed by water at the ordinary 
temperature, with separation of gelatinous silica. C. H. B. 

Action of Carbon Tetrachloride on Metallic Oxides. By E. 

Dsmar<jay {CompL rend.., 104, 111 — 113). — Niobic anhydride is 
slowly attacked by vapour of carbon tetrachloride at 220°, but very 
rapidly at 440°, the products being niobic chloride, carbonic chloride, 
and carbonic anhydride. Titanic oxide is also very readily attacked 
at 440°, and in fact titanium tetrachloride can readily be prepared 
by the action of carbon tetrachloride vapour on fmgoients of rutile 
heated to dull redness in a somewhat long, hard glass tube. When 
titanic oxide and carbon tetrachloride are heated together in sealed 
tubes, it is found that the reaction really occurs in three phases, 
which ai*e severally represented by the equations Ti02 -f CCU = 
TiOOla + OOCla; TiOOl, + COOl, = TiCU + CO,; TiOCl* + CCU == 
TiCU -b OOOU. Titanium oxychloride is a yellow crystalline solid. 

TOL. Lit. » 
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In addition to carbcmic anhydride and carbonyl chloride, which am 
formed with all the oxides, some carbon hexachloride and free chlorine 
are amongst the prodncts of this reaction. 

Chromic, aluminium, and tantalic oxides are readily attacked under 
similar conditions. Zirconia is only slowly attacked at 440°, but 
rapidly at dull redness. Silica is scarcely afFected even at the higher 
temperature. 

Zircons are not attacked by carbon tetrachloride. Certain opaque 
Swedish specimens became transparent after heating in the vapour, 
most probably in consequence of the removal of small quantities of 
titanium, niobium, &c. C. H. B. 

Action of Carbon Tetrachloride on Chromyl Dichloride and 
Ferric Phosphate. By H. Quantin (Comp/, rend., 104, 223—224), 
—Nickel and cobalt oxides, and tungstic and molybdic anhydrides are 
readily converted into chlorides when heated in the vapour of carbon 
tetrachloride. At the same time, this process has no advantages over 
the method of preparing anhydrous chlorides by the action of a 
mixture of chlorine and carbonic oxide on the respective oxides. 
Silicon dioxide and boron trioxide are not affected in either case. 

The author has previously found that carbonic oxide decomposes 
chromyl dichloride into chromic oxide and chromic chloride. A 
similar reaction takes place between chromyl dichloride and carbojn 
tetrachloride, as expressed by the equation 2 Cr 02 Cl* + 4 CCI 4 = 
Oracle + 400Cla + 301#. Some oarbonic anhydride is also formed. 

When carbon tetrachloride vapour is passed over heated ferric 
phosphate, violet vapours are produced, and if these are passed over 
a column of granular potassium chloride heated at 200°, the ferric 
chloride is absorbed, and yellow crystals are deposited on the cold 
part of the tube; these crystals are very hygroscopic, and have an irri¬ 
tating odour; their aqueous solution deposits carbon tetrachloride 
and contains hydrochloric acid and phosphoric acid. Analysis shows 
that the crystals are phosphorus pentachloride. With more basic 
phosphates the reaction is similar, but it seems to be different with 
th e p hosphate 3 Pa 0 fi, 2 Fej 03 . 

When a boat or dish is used, a somewhat large excess of carbon 
tetrachloride is required for complete decomposition. It is therefore 
better to mix the ferric phosphate with carbon from sugar and place 
the mixture in a layer in front of a layer of potassium chloride. 

C. H. B. 

Sodium Carbonate. By W. Smith and W. B. Haet (/. 8oc^ 
Ohem, Ind,^ 6, 648—644).—The authors have investigated an alleged 
reaction, on which is based a recently patented process for manu¬ 
facturing sodium carbonate directly from sodium sulphate, and drafy 
the following conclusions from the results of their researches :—(j^) 
No action takes place at a dull red heat when carbonic oxide comes 
in contact with sodium sulphate in a glass tube, even in presence ol 
moisture. (2.) At a bright red heat, in presence of moisture, sodium 
sulphite and sulphide are produced, (3.) At a bright red hast, 
moreover, the silica of the glass reacts with tiie sulphite and sul« 
phide, especially in presence of moisture, yielding silicate, sulphumus 
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anliydritJe, and hydrogen sulphide. (4.) Prom the fact that no sul¬ 
phurous anhydride could be detected but only hydrogen sulphide, it is 
inferred that reduction by carbonic oxide tends, under the circum¬ 
stances named, to convert the sulphate directly to sulphide. (5.) The 
proportion of this reduction is very small, even at a bright red heat. 
(6.) No carbonate was formed under any of the conditions mentioned. 
(7.) In absence of moisture and with carbonic anhydride in slight excess 
over that necessary to form a volume equal to that of the carbonic 
oxide in the gas mixture, a bright red heat being employed, no 
reduction of sulphate took place. (8.) Carbonic oxide at a bright 
red heat and in presence of moisture, reduces sulphurous anhydride 
to sulphur. If moisture is excluded this reduction does not proceed 
quite so easily. I). B. 

Occasional Products in the Soda Manufacture. By C. Bam- 

MELSBEUG (/. pr. Chem, [2], 35, 97—111).—The following compounds 
were obtained from the hearth of a Leblanc soda-ash furnace. 

Aluminium calcium silicate combined with calcium sulphide, 
2CaS,6Ca3Si06,Al2Si06, yellow or green, transparent, prismatic cry.s- 
tals ; a: c = 1 : 0‘58318. Calcium silicate, CaSi03,Ca2Si0i -f H20, 
small, hard, white, pointed prisms. White octahedral crystals, which 
in a few days fell to powder, and consisted of calcium hydroxide 
mixed with carbonate. 

In an iron clearing-vat, crystals were found having the composition, 
Na2C03,CaC03 + 5H2O, and identical with gay-Iussite. 

H. K. T. 

Influence of Heat on the Combination of Water of Crystal, 
isation with Sodium Monosulphide. By C. Goxna (J. pr. Chem,, 
’2], 35, 89— 91). —The author has previously shown that when 
lydmted sodium sulphide separates from alcoholic soda treated with 
lydrogen sulphide, products with varying percentages of water of 
crystallisation are obtained. Experiments described in the present 
paper confirm this, and show that the percentage of water of crystal¬ 
lisation depends not only on the strength of the alcohol, but also on 
the temperature at which the sulphide is prepared. At temperatures 
between 17® and 22®, a hydrate containing 6 mols. HgO was formed; 
at 41® to 45®, a hydrate containing mols. HjO. N. H. M. 

Silver Ammonlo^nitrate. By H. N. Draper {Phann. J. Trans., 
[3], 17, 487—488).—The precipitate first formed when ammonia is 
added to a solution of silver nitrate, is silver oxide, which is soluble 
in ammonium nitrate. Therefore only a small proportion of the 
silver is at any time precipitated, and if any free nitric acid is present, 
ammonia fails to produce any precipitate. A further addition of 
ammonia results, as is well known, in the formation of silver 
ammonio-nitrate. D. A. L. 

Action of Non-metala on Solutions of Silver and Cupric 
Hltrates. Bv J. B. Skndrrens (Compt. rend., 104, 175 — 177). — 
Powdered sefenium acts more readily than sulphur on boiling 
aqueous solutions of silver nitrate, reduction being almost complete, 

z 2 



332 


ABSTRACTS OF OHIMXOAL PAPERS. 


even when the solution is somewhat concentrated. The reaction 
takes place in accordance with the equation 4 AgN ’03 + 3Se + 2HaO 
=: 2Ag«Se -h SeO? + 4 HN' 03 . If the substances are heated together 
in sealed tubes, the action is almost complete, but a certain quantity 
of silver selenite is formed, and dissolves in the hot liquid, but 
separates in white needles on cooling. 

The action of powdered tellurium at 100° is similar to that of 
selenium but somewhat less rapid. In sealed tubes, however, the 
precipitation of the silver by tellurium is always complete, and if 
the tellurium is in excess, the nitric acid which is formed is decom¬ 
posed with production of nitrogen peroxide even in dilute solutions. 

Silver nitrate in solution is completely, although slowly, reduced by 
selenium and tellurium at the ordinary temperature. Cupric nitrate 
is not affected under the same conditions, but is partially reduced by 
tellurium on heating. 

The reduction of silver nitrate by arsenic yields arsenions and not 
arsenic acid, and takes place in acjcordance with the equation 
SAgNOa + As + 3 H 2 O = Ags -t- HjAsOa + SHNOs. The precipitate 
is free from arsenic. 

The action of amorphous phosphorus on solutions of silver and 
copper nitrates respectively is represented by the equations 5AgIfO« 
+ F + 4 H 2 O = 5Ag + H 3 PO* + 5HNO,, and 5 Cu(N 03)2 + Pe -f 
8 H 2 O = CusPi + 2 HaP 04 + lOHNOs. A solution of copper nitrate 
yields the compound CusAsa when treated with arsenic. Solid iodine 
acts on silver nitrate solution in the dark in accordance with the 
equation SAgNOa + le + 3 H 2 O = 5AgI + HIO 3 + 6 HNO 3 , and the 
action of bromine is represented by the equation AgNOs + Br 2 + 
H 2 O = AgBr + HBrO + HNO 3 , as previously stated by J. Spiller 
and Schonbein, C. H.* B. 

Beactioxi between Barium Carbonate and Sodium Sulphate 
und^r the Influence of Pressure. By W. Spring (Bull Soc, Chim.^ 
46, 299—302).—The author has already shown (Bull. Soc. Chim.^ 44, 
166) that when an intimate mixture of sodium carbonate and barium 
sulphate is subjected to inten.se pressure, a considerable amount of 
double decomposition occurs. He has now studied the reverse action. 
When finely powdered dry sodium sulphate and barium carbonate are 
intimately mixed in molecular proportions and the mixture subjected 
to pressure, a considerable quantity of barium sulphate is produced. 
If the mixture is shaken for some time in a dry flask, about 60 per 
cent, of the barium carbonate is found to have become converted into 
sulphate. If the mixture is subjected to a single pressure of several 
thousand atmospheres, the percentage of barium sulphate is increased 
to about 60 per cent. Subjected to thrice repeated pressure—the 
compressed mass being re-powdered before each renewed pressure— 
the percentage of barium sulphate is increased to about 70 per cent., 
and after six similar renewals of pressure to about 73 per cent. If 
the mixture under ordinary atmospheric pressure is allowed to remain 
untouched, no further increase of barium sulphate takes place, but if 
the mixture is maintained under pressure the formation ojf barium 
sulphate increases until a limit of about 80*5 per cent, is reached. 
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When fragments of the compressed cylinders were heated at 160® for 
some hours and then again analysed, the percentage of barium 
sulphate was found to have been very much diminished. The author 
intends farther to investigate this influence of heat; and^also the 
double decomposition of mixtures of dry substances under ordinary 
pressures. He finds that when dry copper sulphide is shaken with 
dry silver nitrate, double decomposition takes place. L. T. T. 

Calcium Silicostannate. By 1^ Bourgeois {Cmipt. rend,, 104, 
231—233).—Three parts of silica aid four parts of stannic oxide'are 
heated with an excess of calcium chloride to bnght redness for about 
eight hours, and the cooled mass extracted with water. If the time 
of fusion has been short, the residue is a mixture of tridymite and 
cassiterite, but if the reaction has proceeded further the residue 
consists of calcium silicostannate, whilst if the heating hfis been too 
far prolonged, the products are calcium bisilicate and calcium 
stannnte. 

Calcium silicostannate, Ca0,Si02,Sn02, analogous to sphene, is 
obtained as a brilliant white powder consisting of monoclinic prisms 
somewhat less birefractive than those of sphene ; sp. gr. 4*34. They 
are not attacked by acids, potassium hydrogen sulphate, or solutions 
of alkalis, and are less fusible than sphene. 

A mixture of silica, stannic oxide, and titanic oxide, with calcium 
chloride, yields similar crystals, which contain all three of the 
dioxides. Crystals of cassiterite form on the upper part of the 
crucible, and if the action is prolonged icositetrahedrous of the 
composition 3 Ca 0 ,Al 203 , 3 Si 02 are formed by the action of the fused 
mixture on the crucible. C. H. B. 

Solubility of Gypsum in Solutions of Ammonium Salts. By 

S. Cohn (/. pr. Chem, [2], 35, 43—56).—Droeze has already shown 
(this Journal, 1877, ii, 112) that the solubility of gypsum in solutions 
of salts decreases with the concentration of the salt solution, except 
in the case of ammonium nitrate solution, when the solubility first 
ineieases and then decreases. The .author has determined the solu¬ 
bility of gypsum in solutions of different ammonium salts of varying 
strength. The results of several experiments point to the following 
conclusions:—1. The irregularity observed by Droeze in the case of 
ammonium nitrate exists also in the case of the chloride, but not in 
the case of the sulphate; this difference is possibly due to a chemical 
reaction taking place with the gypsum. 2. Ammonium sulphate 
increases the solubility of gypsum, probably forming readily soluble 
double salts. 3. Aramonium chloride, nitrate, and acetate, increase 
the solubility of gypsum by double decomposition, readily soluble 
calcium salts being formed, 4. The decomposition of the gypsum 
by the ammonium salts increases with decreasing concentration. 
5. Gypsum dissolves most readily in ammonium acetate, then in nitrate, 
chloride, and sulphate. 6. This order holds good for the readiness 
with which gypsum is decomposed by the salts. 

The methods employed in preparing the solutions and determining 
the amount of gypsum are described. N. H. M. 
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Orystall<^aphy of Cadmium Borotungatate. By 0*. Linck 
{Zeit. Kryst Min,^ 12, 442—446). — Two kinds of crystals ai*e 
obtained from the concentrated solution of cadmium borotungstate, 
which, according to Klein (Abstr., 1881, 1168), has the composition 
9 W 03 ,B 203 , 2 Cd 0 + 18HaO. The crystals which separate out first 
are of a bright yellow colour and tabular in form (Analysis I) ; whilst 
the others are of a yellowish-brown colour, and have a pyramidal form 
(Analysis II). Analysis gave !|he following results :— 


HjO at 
100°. 

HjO at 
red heat. 

cdty. 

WO,. 

BjO,. 

Total. 

I. 8-18 

4-18 

9-33 

76-27 

2-04 

100-00 

II. 8 03 

3-80 

9-52 

76-51 

2-14 

100-00 


Neither of the salts analysed correspond with Klein’s formula, in that 
they contain much leiSs water of crystallisation and more chemically 
combined water. 

The yellow crystals belong to the monosymmetric system ; the axial 
ratio being a : t; c = 1-3321 : 1 : 1*1383; = 67" 47'. The forms 

observed were OP, ooPco, ooPoo, Poo, Poo, ^oo. 

The brown crystals belong to the asymmetric system; u : 6 : c = 
0-6261 : 1 : 0*4398. « = 114° 56'; 0 = 92° 47', 7 = 94° 57'. The 
following planes were observed:— OP, ooPoo, ooPoo, oo'P|-, ooP', P, 

i§P'. B. H. b: 

Higher Oxides of Copper. By T. B. Osbokne (Arner. /. Sol [3], 
32, 333—342).—The various coloured hydrated oxides of copper 
obtained by ti'eating cupric hydroxide with hydrogen peroxide, are all 
mixtures in varying proportions of the brown dioxide, Cu 02 ,H» 0 , 
with cupric hydroxide. The author has also experimented on the 
so-called sesquioxide, obtained by the action of alkaline solutions of 
hypochlorites on copper compounds, but has not obtained any conclu¬ 
sive results. A. J. G. 

New Elements in Gadolinite and Samarskite. By W. 

Ckookes (Proc, Boy, 80 c., 40, 502—509). — An account of the 
differentiation in the absorption and the phosphorescent spectra 
obtained by the process of systematic fractionation of the earths 
present in gadolinite and samarskite. By the evidence of absorption 
spectra, Welsbach has concluded that didymium is separable into 
two elements, designated prmsodymium and neodymium, which give 
green and rose-red salts respectively. The method adopted by the 
author does not lead to the same conclusion, although it is suggested 
that didymium can be resolved in more than one direction according 
to tbe method adopted. Evidence has, however, been afforded of a 
blue line, \451’5, characteristic of the element named dysprosium by 
Boisbaudran, as also of absorption-bands \476 and \443, which can be 
obtained separate from X451*6, and thus belong to some element. 

By systematic fractionation, and examination of the various portions 
by the phosphorescent spectrum method, it is shown that the spectrum 
bands hitherto considered to belong to yttria vary in intensity 
among themselves, as also that the element called Ya or gadoliniunit 
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^ Marignac, is probably composed of at least four simpler substauccs. 
The spectrum of this Ya is that of yttria with the chief characteristic, 
namely, the citron band, left out, and with the double green band of 
samaria added to it. A provisional list is given of eleven elements, 
inclusive of ytterbium and gadolinium, with the mean wave-lengths 
of their dominant band. 

Attention is also drawn to the delicacy of the phosphorescent 
spectrum method as applicable to substances which have been approxi¬ 
mately separated but not yet completely isolated by chemical processes. 
In accuracy, it is unsurpassed by spectrum analysis; in economy, it 
possesses the advantage that the specimen examined is not destroyed, 
whilst continued experience confirms its trustworthiness. 

V. H. V. 

Note ,—For a further account of the experiments described above 
and the theoretical conclusion drawn therefrom, compare the address 
of the author to the Chemical Section of the British Association, 
Report, 1886.— Y. H. V. 


Chemistry of Manganese and of Fluorine. By 0. T. 

Christenskn (J. pr. Chem, [2], 35, 57—82; comp. Abstr., 1886, 854). 
—When chlorine is passed into absolute ether containing pure 
manganese peroxide in suspension and cooled by means of water, the 
liquid acquires after some time a violet colour so intense that it 
appears almost black and opaque. If the treatment with clilorine is 
prolonged, and the cooling insufficient, a reduction takes place, and 
manganous chloride gradually separates. The mixture should be 
shaken frequently, and kept from much light. If the dark liquid 
is poured off, a substance is obtained partly soluble in ether with 
intense violet colour; the insoluble residue is unchanged manganese 
oxide. The ether poured off’, gives after some hours an abundant 
sopaiution of manganous chloride, and loses its colour. When 
strong hydrochloric acid (sp. gr. 119) is shaken with absolute ether, 
two layers are obtained, the lower, a solution of ether in hydrochloric 
acid, and the upper, a solution of hydrochloric acid in ether. When 
these are treated separately with manganese peroxide, the ethereal 
hydrochloric acid solution acquires a green, whilst the hydrochloric 
acid containing ether acquires a violet colour. Hence the colour 
appears to depend on the amount of water present (comp, jNickles, 
Ann, Chim, Phys, [4], 6 , 161). 

A number of experiments are described which were made to 
determine the valency of the manganese in the compounds obtained 
by the action of hydrochloric acid on manganese peroxide. The 
result points to the formula MuaCh. When tlie reaction takes place 
at 10 ®, more chlorine is taken up, and it is probable that the 
compound MnCh is formed. 

Manganese sesquioxide, Mn^Os, yielded the same chloride, Mn 2 Cla, 
when treated with ether containing hydrochloric acid. 

Manganese fluoride, MuaFs + 6 H 2 O, is obtained in the pure state 
by dissolving artificial manganese peroxide in hydrofluoric acid; the 
product is filtered through spongy platinum, evaporated down and 
icept over sulphuric aoid« 
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Manganese potassium fluoride, 4KP,MnjF6 + 2H20,i8 prepared by 
treating manganous hydroxide (Otto, Annalen^ 93, 372) with pure 
dilute hydrofluoric acid; the product is filtered and treated with 
excess of potassium fluoride, when a rose-coloured, crystalline pre¬ 
cipitate is formed. This is washed with water containing hydro¬ 
fluoric acid, and dried on platinum. It is decomposed by water at 
the ordinary temperature. Hydrochloric acid decomposes it with a 
dark colour; when the solution is treated with water, the solution 
becomes transparent and bright yellowish-red. The salt dissolves in 
sulphuric acid, yielding an amethyst-coloured liquid, which becomes 
red on the addition of water. The solution in phosphoric acid is red. 
The salt is identical with the one to which Nicltlos (Cqmpt* rend* 66, 
107) ascribed the formula 2 KF,MnP 4 . The salt, 2KF,MnOF2, is 
obtained by adding manganese tetrachloride to a boiling solution of 
potassium fluoride; it is probably identical with Nickles* salt, 
4KF,Mn20F4. 

The salt, 4KF,Mn2F6 + 2 H 2 O, was also prepared by heating 
manganese peroxide with hydrogen potassium fluoride, and by 
precipitation from a solution of potassium fluoride with a solution 
of manganese peroxide in hydrofluoric acid. N. H. M. 

Action of Potassium Permanganate on Sodium Thiosulphate. 

By M. Glasee (Monatsh. Ghem.^ 7, 651—654).—According to Honig 
and Zatzek (Abstr., 1886, 504), a boiling neutral solution of sodium 
thiosulphate is not completely oxidised to sulphate by potassium 
permanganate. Experiments in which sodium thiosulphate was 
boiled with solutions of permanganate, show that when 1 c.c. of the 
solution contains 0 007487 gram of permanganate, and the boiling is 
continued for 15 to 20 minutes, 1’98 to 2*69 per cent, of the thio¬ 
sulphate is not oxidised to sulphate, whilst when concentrated 
solution of permanganate is employed, the oxidation is complete. 
In alkaline solution, and at the ordinary temperature, the oxidation 
is almost, but not quite, complete. 

The compound manganite formed in the reaction is stable, and is 
not decomposed by cold or hot water. Numerous analyses confirm the 
formula KH 8 Mn 40 io, pmviously assigned to it. The author adheres 
to the equation previously suggested by him (Abstr., 1885, 967), 
and considers that it holds good whether the reaction takes place 
in the boiling concentrated solution of permanganate or in a more 
dilute solution, N. H. M. 

Compounds of Stannic Oxide. By A. Ditte (Compt rend*, 
104, 172—175).—Stannic hydrate, produced by the action of alkalis 
on a solution of stannic chloride, dissolves readily in warm dilute 
sulphuric acid (1:8), forming a limpid solution, which when con¬ 
centrated until it contains not more than 3 or 4 vols. of water to 
1 vol. of sulphuric acid, deposits at first colourless, radiating needles, 
then riiombo'idal lamellaa, and eventually hexagonal prisms with two 
parallel faces largely developed. All the crystals have the composi¬ 
tion Sn 03 , 2 HtS 04 . 

The same compound is obtained by the action of snlphurio acid 



INORGANIC CHEMISTRY. 


337 


of suitable concentration on the hard, vitreous hydrate Sn 02 , 2 H 20 , 
obtained by dissolving gelatinous stannic hydrate in ammonia, and 
evaporating the liquid; on metastannic acid obtained by treating 
the metal by nitric acid; and on strongly heated anhydrous stannic 
oxide. In the last case the rate of solution is very slow. The form 
of the crystals varies in the manner already described with the 
relative proportions of acid and water in the liquid. 

The crystals are decomposed by water, but the stannic oxide is 
kept in solution by the sulphuric acid which is liberated, and a pre¬ 
cipitate is only obtained when water is added in such quantity that 
the liquid does not contain more than about 43 grama of sulphuric 
acid per litre. The crystals are very deliquescent, and form a colour¬ 
less, transparent liquid when exposed to the air; this solution does 
not crystallise on evaporation, but forms a hard, vitreous mass. If, 
however, some sulphuric acid is added to the liquid, crystals of 
Sn 0 a, 2 H 2 S 04 are readily obtained. They dissolve readily in dilute 
sulphuric acid, especially on heating, are not affected by ether, but 
are decomposed by alcohol with removal of sulphuric acid. 

If the sulphuric acid is not in large excess, but has dissolved a 
considerable proportion of stannic oxide, it forms a transparent jelly on 
cooling, which is sometimes opalescent. This liquefies when heated, 
but gelatinises again when cooled. The jelly is strongly acid, and 
does not become crystalline even after several weeks. If, however, 
it is mixed with an excess of ether, it yields a precipitate of slender, 
white needles of the compound Sii 02 ,H 3 S 04 . This compound 
dissolves in cold water, and the solntion is at first limpid, but 
soon becomes turbid, owing to the separation of gelatinous stannic 
hydrate. 

A compound of the same kind containing selcnic acid is readily 
obtained by dissolving gelatinous stannic oxide in a w^arm solution of 
selenic acid, and evaporating to a syrup. When the liquid is cooled, 
it deposits transparent rhoml)oidal lamellso or hexagonal prisms of the 
composition Su 02 ,H 2 Se 04 . These crystals are hygroscopic, and are 
decomposed by excess of water, with separation of stannic hydrate. This 
compound is formed even in presence of a large excess of selenic acid. 

Titanic and zirconic oxides yield similar products. C. H. B. 

Titanium. Part II. By O. v. d. Pfordten {Amiahn, 237, 201 — 
235).—The yellow colour of titanium tetrachloride is due to the 
presence of vanadium oxychloride. This impurity may be removed 
by treatment with sodium amalgam. The pure chloride is a colour¬ 
less liquid boiling between 135® and 136®. It is not decomposed by 
dry oxygen, but fumes in moist air. Titanium tetrachloride is miscible 
with alcohol, and on the addition of water the solution remains clear. 
A yellow precipitate is formed when the chloride is poured into 
hydrochloric acid; it is soluble in an excess of acid. Titanium 
chloride does not conduct electricity. 

A gelatinous modification of hydrated titanic oxide is occasionally 
obtained by fusing titanium dioxide with potassium carbonate, and 
adding hyarochlorio acid to the aqueous solution of the product. 
When sodium amalgam is left in contact with titanium tetrachloride. 



ABSTHAOTB OF OHBSIlCAXi FAPERS. 

a black depoBjit of the dichloride or a violet deposit of tihe triehloride 
is slowly formed on the surface of the amalgatm 

The dichloride dissolves in water and in alcohol with a brown 
coloration, but it is insoluble in ether. On exposure to the air, the 
aqueous solution deposits titanic acid; the alcoholic solution remains 
clear, but contains organic chlorine products. With potassium thio¬ 
cyanate and ether, titanium dichloride exhibits a delicate and cha¬ 
racteristic reaction; the ether acquires a dark-brown colour. Robin¬ 
son and Hutchings (Amer, Ghem, /., 6, 74) describe a method of 
preparing metallic titanium by the action of sodium on titanic 
chloride in sealed tubes at 130®. The author finds that this reaction 
yields a considerable quantity of titanium dichloride, but little if any 
metallic titanium. 

Titanium trichloride mixed with dichloride is precipitated when 
sodium amalgam is addqd to a solution of the tetrachloride in hydro¬ 
chloric acid. The powder dissolves in water, forming a violet solu¬ 
tion. When sodium amalgam acts on a solution of potassium titano- 
fluoride and hydrochloric acid, a green solution is produced which 
does not contain any dichloridc. On the furtlier addition of sodium 
amalgam, the solution becomes colourless, aud finally deposits a black 
precipitate of Ti(OH) 2 . If the solution contains only a small quantity 
of acid, the sesquioxide is precipitated. 

The three chlorides exhibit the following reactions - 


Soluble in 

TiCla. 

TiCls. 

TiCU. 

Water or alcohol... 

Ether .. 

readily (brown) 

insoluble 

sparingly 

readily (violet or 
green) 
insoluble 
sparingly 

readily (colourless) 

„ (yellow) 

freely 

Hydrochloric acid. • 



TiOj. 

Mixture of 
TiCl 4 and alcohol 
diluted with 
water. 

TijOs. 

Violet solution 
from TiCl 4 or 
green solution 
from KjTiFe in 
hydrochloric acid. 

TiO. 

Aqueous solution. 

Ether reaction. 

_ 

_ 

brown. 

Ammonia. 

white 

bluish-black 

black. 

Sodium phosphate.. 

white 

bluish-white 

bluish-black. 

„ oxalate.... 

white 

yellow-brown so¬ 

green-brown solution in 



lution 

excess. 

„ acetate .... 

white 

— 

green-black. 

K4FeOy0 . 

reddish-yellow 

brownish-red 

dark-brown. 

KsFeOyg . 

' yellow 

coffee 

red-brown. 

Tannic acid. 

orange 

brown solution 

reddish-brown sdutioti. 


Titanium sesquioxide is not formed as Ubelmann states {A7m* Ohim. 
Phy$, [3], 20,394) by the action of hydrogen on titanium dioxide at a 
red heat. The product has the composition of TItOi*. W. 0, W. 
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Vanadates of the Alkaline Earths. By 0. Manassb (Chem. 
Centr,^ 1886, 773—774).—The normal barium salt, BaV20e + H 2 O, is 
obtained by adding barium chloride to a solution of the normal 
potassium salt Precipitated from the acid potassium salt, it is often 
obtained as a yellowish-white powder mixed with orange-red crystals. 
An acid barium ealt, Ba«Via028 + lOH^O, is formed by precipitating 
the acid potassium salt with a soluble barium salt. The precipitate 
first formed slowly changes into red-yellow crystals, mixed with 
the yellowish-white powder of the preceding salt, the solution 
gradually becomes quite colourless. It is soluble in water to the 
extent of 1 in 5000. The salt is obtained in beautiful, red, prismatic 
crystals, when equivalent amounts of potassium divanadate and 
barium chloride are mixed with a large excess of acetic acid. Barium 
orthovanadate, Ba 6 V 208 , cannot be obtained, owing to its great 
instability; it is decomposed into barium pyrovanadate and barium 
hydroxide at the time of its formation. 

Strontium Salts. — The normal salt, SrVjO® + 4II2O, is described, 
and also acid salts, having the composition Sr3Vg023 + I 4 H 2 O, 
Sr5Vi4()39 + 3OH2O, and SrVgOai + IIH2O. When potassium di¬ 
vanadate and strontium chloride are allowed to crj^stalliso together, 
the following double salts are obtained :—a and /i, KgVuOag+ 
2UH2O H- 3 (Sr 4 VuO ,9 + 2OH2O) ; 3 (Sr 4 Vu 039 + SOH^O) + 

-h 30HaO; and a 7 -salt, -f 18H20 -h Sr,Yi,0,, + I 8 H 2 O, 

and also K 4 V 10 O 2 T + I 2 H 2 O, 

Calcium Salts, — The normal salt, CaVaOe + 4H2O, is obtained by 
allowing a mixture of normal potassium vanadate and calcium 
chloride to evaporate. The acid salt, GaaVgOw + I 5 H 2 O, is formed 
when equivalent amounts of potassium di vanadate and calcium 
chloride are mixed with excess of acetic acid. The teiravanadate^ 
CaV 40 ii + 6HaO, is obtained in red crystals by evaporating 
potassium divanadate and calcium chloride. Other salts prepared 
were:—OaaVuOag -f* 7 II 2 O, Ca 2 Vi 4043 -j- 26 H 2 O, and Ca\ 40 n d" 
4 K 2 V 4 OU + 22 H 3 O, potassium calcium tetravanadate. 

Magnesium Salts. —The normal salt, MgVjOe + 6 H 2 O, is prepared 
by boiling finely powdered vanadic acid with excess of magnesium 
carbonate. Acid salts, 2 (Mg 2 VeOi 7 ) + IDHaO and MgsVioO^g + 28 H 2 O, 
were also prepared. 

When a few drops of nitric or sulphuric acid is added to these 
salts, a hydrate of vanadic acid, HoV^Oe, is formed, which is much 
more soluble than the crystallised vanadic acid. 

The author determined the vanadic acid in the above salts by 
reducing the acid and titiuting with permanganate. He found that 
the reduction of vanadic acid is best effected by hydrogen sulphide, 
or by sulphurous anhydride with a simultaneous passage of carbonic 
anhydride. 

A compound^ VgOn, was obtained as a dark blue or black powder 
with metallic lustre, by dissolving vanadic acid containing oxide in 
potassium hydroxide. It can be regarded as a mixture of V 2 O 5 + 
8 Va 04 , or of V 4 O 9 + 2VA- G. H. M. 
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Valency of Bismuih. By A. Michaelis (Ber., 20, 52—^64).— 
See this vol., p. 368. 

Action of Hydrogen Peroxide on Bismuth Salts, By E,. 

Hasrbroek (Ber., 20, 213—218).—When commercial (3 per cent.) 
hydrogen peroxide, rendered alkaline with ammonia (or potash), is 
added to a bismuth salt and the mixture gently warmed, evolution of 
oxygen occurs and a characteristic orange-yellow precipitate of bis¬ 
muth pentoxide is formed; the reaction is of such delicacy that 
1 part of bismuth in 100,000 can be detected by its means. To 
obtain the pentoxide in the pure state, it is necessary to work in an 
atmosphere free from carbonic anhydride, otherwise absorption of the 
gas and formation of bismuthyl carbonate takes place. The air-dried 
bismuth pentoxide contains less water than corresponds with 1 mol. 
H 3 O; it is a bright orange-yellow, amorphous powder, insoluble in 
water and alkalis, but soluble in dilute acids, solutions of varying 
shades of red being formed when dilute nitric and sulphuric acids 
are used as solvents. When heated with alkalis or alone, it becomes 
brown, and by further heating melts to form crystalline bismuth 
trioxido. Treated with hydrochloric and sulphuric acids, it evolves 
chlorine and oxygen respectively, whilst hydrogen peroxide is readily 
decomposed by it. W. P. W. 

Atomic Weight of Gold. By G. Katlss (Ber., 20, 205--210).— 
The collective results obtained in a determination of the atomic 
weight of gold are given. Two salts were employed, the neutral 
auric chloride, AuCh (in solution), and potassium gold bromide, 
KAuBr 4 . The gold chloride was obtained by passing chlorine over 
finely divided gold; to remove excess of chlorine, the product was 
exposed for a day to air dried by passage over sulphuric acid and 
phosphorus pentoxide, then allowed to remain for several weeks over 
frequently renewed soda-lime, and finally decomposed by water into 
a solution of neutral auric chloride. The potassium gold bromide 
was prepared by adding finely divided gold to potassium bromide and 
bromine in aqueous solution; the salt is anhydrous and only very 
slightly hygroscopic. 


Number of 
experiments 
made with 
each method. 

Ratio determined. 

Atomic 

weight. 

Difference 
between the 
maximum and 
minimum values 
found. 

8 

Solution of neutral 
auric chloride ... 

Au: Cla 

1 

1 

196-622 

0-101 

4 

Potassium gold bro> 
mide. 

Au: Brs 

196-619 

0*110 

4 

Ditto ...... 

Au; KBr 

196 -620 


5 

Ditto. 

Au: Br4 

196-748 


9 

Ditto ...... 

Au:KBr,Br» 

196-741 


80 


Mean.... 

196-669 

0 176 
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The values found for the atomic weight (0 = 15*96) are given in 
the table (p. 340). 

The author adopts the value 196*64 as that of the atomic weight of 
gold. W. P. W 

Sublimed Auric Chloride. By G. Kkuss (bIt., 20, 211—213). 
—^When a continuous current of dry chlorine is passed over powdered 
gold, and the temperature gradually raised, it is found that at 140° a 
small quantity of reddish-brown vapour is formed which condenses to 
a yellowish-red sublimate ; if the temperature is kept constant the 
sublimation soon ceases, and the gold is entirely converted into 
aurous auric chloride. When the temperature is raised to 180—190° 
this compound decomposes, chlorine is evolved, and green aurous 
chloride and a small quantity of volatile gold chloride are formed. 
At 220—230° a small quantity of gold chloride again volatilises, 
whilst the aurous chloride decomposes into gold and chlorine, and at 
300° the gold, contrary to Debray’s statement (Compt. rmd.^ 69, 985), 
remains unaltered in the current of chlorine. On allowing the tem¬ 
perature to fall these changes take place in the reverse order. The 
amount of volatile gold chloride, which analysis show’^s to be auric 
chloride, AuCU, and not a higher chloride as stated by Prat {Compt, 
rend,^ 70, 840), is very small; thus, 100 repetitions of the process 
with a layer of powdered gold 30—35 cm. long, yielded less than 
0*12 gram of auric chloride in the form of a sublimate consisting of 
lustrous, reddish-brown needles. W. P. W. 
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Amorphous Carbon (Graphitoid) in the Saxon Erzgebirge. 

By A. Sauer (Zeit, Kryst. Min,y 12, 527).—Amorphous carbon is 
widely distributed throughout the mica schists and phillites of the 
Erzgebirge. It is not identical with graphite or with anthmcite. 
The author finds that it is identical with the amorphous carbon 
described by Inostranzeff (Abstr., 1881, 357), and sugg€'8ts for the 
substance the name of graphitoid. The analysis gave the following 
results:— 

Ash. C. HgO. ir. Total. 

73*85 24*85 1*01 0*06 99*77 

B. H. B. 

Crystallisation of Native Copper. By E. S. Dana (Amer. J, 
Sci., 32, 413—429).—This elaborate memoir is based on a careful 
study of the beautiful collection of 60 specimens of native copper 
from Lake Superior, in the possession of Mr. C. S. Bement. The 
author also had the use of a large number of specimens belonging to 
the cabinets of Professor G. J. Brush, and of the Yale College 
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Museum. The paper is accompanied by iHustrations of 54 varieties 
of crystalline forms of native copper. The planes observed by the 
author are : ooOoo, ooO, 0, oo04, ooO|-, oo02, cxsO-f, 803, 202, V0|>, 
110 y, 604. Of these, the trisoctahedron 202, and the hexoctahedra 
110 V and 604, are new to the species. B. H. B. 

Orystallographic Notes. By W. G. Brown (Amer, J, Bel, 32, 
377—380).—1. Artificial Copper Crystah.^-^ln a cell of a Galland 
gravity battery which had remained undisturbed for three months, 
there was found attached to the insulating wire coming from the 
copper plate, at the point where it passed the zinc plate, a pendant 
mass consisting almost entirely of copper crystals. The crystals were 
evidently accidentally formed by electrolysis. The upper part of the 
mass consists of spongy dendritic copper, whilst the lower and larger 
portion consists of definite copper crystals. By far the greater 
number of the crystals are twins, either according to the spinel law, 
twinning plane an octahedral face, or the twinning plane is that of a 
trapezohedron forming polysynthetic twins. 

2. Artificial Crystallised Cuprite. —On the outside of the spongy por¬ 
tion of the copper described above, there is a purple layer of crystals 
of cuprous oxide. Individually, they are of a dark ruby-red colour; 
the forms present being combinations of the octahedron and cube. 
Another example of crystallised cuprous oxide was found on a 
German-silver camp spoon picked up on the site of a magazine con¬ 
structed In 1863, on Morris Island, South Carolina. The short time 
in which the crystals have formed seems a noteworthy feature of this 
occurrence. The spoon could not have been exposed more than 20 
years. 

3. Crystallised Cerussife. —At Morris Island, among the d^ris of a 

battle-field, a dozen Mini6 balls were picked up. Upon various parts 
of the surface of these were patches of lead carbonate, sometimes 
amorphous and sometimes acicular. The balls bad not been fired. 
It is possible that the formation of the carbonate was hastened by the 
rapid oxidation of the lead by the nitre of the gunpowder of the cart- 
ridge in the presence of moisture. B. H. B. 

Mineralogical Notes. By A. Genth (Zdt Kryst. Min.y 12, 487— 
492).—The author gives descriptions and analyses of the following 
minerals;—^1. Native tin from the Aberfoil River, New South Wales; 
2. Joseite and tetradymite from San Jos6, Minas Geraes; 3. Galeno- 
bismuthite containing selenium from Falun, Sweden; 4. Silver 
bismuth glance from Lake City, Colorado; 6. Cosalite from the 
Alaska and Gladiator mines in Ouray Co^ Colorada; 6. Beegerite 
from the Treasury Vault mine, Summit Co., Colorado; 7. Fahlerz 
from the Governor Pitkin mine. Lake City, Colorada; 8. Polybasite 
from the Terrible Lode mine. Clear Creek Co., Colorado; 9. Arsenical 
pyrites from North Alabama; 10. Brucite from Berks Co,, Pennsyl¬ 
vania; 11. Ilmenite and oligoclase from the Carter mine, North 
Carolina; 12. Topaz from Stoneham, Maine; 13. Orthoclase from 
French Creek, Chester Co., Pennsylvania; 14. Muscovite pseudo- 
morphs after nepheline from Wakefield in Canada; 15. Stilp* 
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nomdane from Antweiy, New York; 16. Calamine from the Bertha 
mine, Pulaski Co., Virginia; 17. Titanite from Statesville, North 
Carolina; 18. Van^inite from Wanlockhead, Scotland; 19. Anna- 
bergite from the Gem mine, Silver Cliff, Colorado. B. H. B. 

Mineralogical Notes. By E. S. Dana (Amer. J. ScL, 32, 386— 
390).—The author gives the results of a crystallographical inves¬ 
tigation of the following minerals :— 

1. Columbite from Standish, Maine.—The results of the author’s 
examination of this mineral have already been published (this vol., 

. 20 ). 

2. Diaspore from Newlin, Pennsylvania.—The crystal examined is 
the finest ever found at the locality. It is prismatic in habit and 
showed the following planes:—coPob, ooP‘2, ooP2, ooPS, andfP|; 
the last pyramid being new to the species. On crystals of diaspore 
from Chester, Massachusetts, the author has observed the planes 1P|^ 
and 1P2, new to the species. 

3. Zincite, — The knowledge of the crystals of zinc oxide has 
hitherto rested on observations of artificial crystals, the native mineral 
showing usually only massive forms. The cabinet of Mr. C. S. Bement 
contains several specimens of zincite from Stirling Hill, New Jersey, 
showing distinct crystals. The angles measured show a fair agree¬ 
ment with the angles of the artificial forms. 

4. Sulphur ,—A specimen of native sulphur from Rabbit Hollow, in 

the cabinet of Professor Brush, is interesting on account of the com¬ 
plexity of its form. Fifteen planes were observed ; of these -jPe^ and 
:JP are new to the species. B. H. B. 

Copper Mineral from Sunnerskog^ Sweden. By G. Lindstrom 
(ZeiL Knjst, Jf/w., 12, 512—513).—The mineral is dark indigo-blue, 
with a blue streak and faint metallic lustre. Analysis gave the 
following results:— 

Cu. S. FejO,. CaO. ImoI. Total. 

74*29 24*22 0*10 0*59 0*51 99*71 

A mineral analysed by Hahn, and named carmenite, had the same 
composition. It was, however, regarded by Dana as an impure copper 
glance, mixed with covelline, B. H. B. 

Oalenobismuthite containing Seleninm from the Falun 
Mine. By M. Weibull {Zeit, Kryst. Min,^ 12, 611 — 512). — Oaleno- 
bismuthite containing selenium was first observed in the quartz at the 
Falun Mine in Sweden. Its occurrence is of practical importance, as 
it has been proved that the native gold is always accompanied by 
this mineral at Falun. The mineral has a perfect cleavage ; H. = 3. 
Thin plates are flexible, but scarcely elastic. The colour is a steel 
> ®P* gr. 6‘97. Analysis gave the following results :— 

Bi. Pb. Ou. Fe. S. Se. Total. 

4973 24*62 077 0*61 9*82 13*61 99*66 

The formula is thus PbS,Bi*S, + PbS,BiaSe8* The mineral is 



344 


ABSTRACTS OF CHEMICAL PAPERS. 


probably isomorphous, with the lead-bismuth glance described by 
H. Sjogren, 

This mineral has also been analysed by A. Genth {Zeit. Kryst, Min.^ 
12, 487—488), the mean of five analyses giving the following 
results, after 3*96 to 8*8 per cent, of impurities had been subtracted:— 

Bi. Pb. Ag. S. Se. Total. 

49*88 27*88 0*83 9*75 12*43 100*27 

B. H. B. 

Eininonsite, an Iron Telluride. By W. F. Hillebrand {Zeit 
Kryst, Min., 12, 492—493).—This new mineral from Colorado occurs 
in yellowish-green scales in a hard brown, vein-mass, consisting of 
lead carbonate, quartz, and a brown substance containing iron and 
tellurium. The mineral is probably monosymmetric. The quantity 
of mineral available for analysis was very small. Three analyses of 
the brown subsiance gave the results under I, II, III; an analysis of 
the green particles carefully picked out, but still not pure, gave the 
results under IV. The mean results, probably the most correct, are 
given under Y, 0*53 per cent, of selenium having been subtracted:— 

T. II. III. IV. V. 

Te(Se) .... 59*77 59*15 59*05 59*14 58*75 

Fe . 14*00 14*06 14*90 14*20 14*29 

In Analysis I, 3*28 per cent, of water was found, and in Analysis IV 
1*94 of ZnO and 0*56 of CaO. The mineral is a ferri-telluride. It 
has been named in honour of Mr. S. J. Emmons, of the U.S. Geological 
Survey. B. H. B. 

Elpasolite, a Ne'w Mineral. By W. J. Cross and W. J. Hille- 
BBAND {Zeit. Kryst. Min., 12, 495).—This is a new Colorado mineral, 
named after the county (El Paso) in which it was found. It occurs 
in cavities in massive pachnolite, in the form of compact masses, on 
which are planted indistinct, isometric crystals. Analysis gave the 
following results:— 

AJ. Ca. Mg. K. Na. F, Total. 

11*32 0*72 0*22 28*94 9*90 (46*98) 98*08 

The determination of the alkalis is only an approximation, and the 
fluorine is calculated on the assumption that it is completely combined 
with metals. It is suggested that the mineral should be regarded 
as a cryolite, in which two-thirds of the potassium is replaced by 
sodium. B. H. B. 

Oearksutite from Ivigtut, Greenland. By A. E. Nordbn- 
skiold {Zeit. Kryst Min., 12, 513—514).—The mineral is, according 
to the author, of recent formation, being due to the action of cal¬ 
careous water on the water circulating in the fissures of the cryolite 
deposit. Analysis gave results identical with those obtained by 
Cross and Hillebrand (Abstr,, 1884, 21), the formula being OaFj 
+ (AlFaXAlHaO,) + H,0. B. H. B. 
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Ohemioal Composition of Ealstonite. By S. L. Penfield 
and D. N. Harper {Amer. J, ScL , 32, S80 —385). — Analyses of the 
rare mineral ralstonite have been published by Nordenskiold, Penfield, 
and Brandt. The authors have now made an analysis of a specimen 
of ralstonite associated with thomsonolite from Arksut Fjord, Green¬ 
land, the results being as follows:— 

Mg. Ka. K. Ca. Al. F. HgO. Total. 

4*39 4*27 012 0*03 24*25 39*91 18*73 91*70 

The ratio of (MgNaaK,) : Al = 1:3 nearly. This ratio being 
assumed to be correct, the ratio of the fluorine necessary to unite with 
the metals should be 11, whereas only 7*56 was found. The assurap. 
tion that hydroxyl replaces fluorine not only mak(*s up for the defi¬ 
ciency in the analysis, but also leads to a very satisfactory ratio. The 
assumption is also well supported by actual experiment. Using the 
actual water of crystallisation and hydroxyl determinations, and deter¬ 
mining the fluorine by difference, the latter part of the analysis 
would be as follows :— 

F. OH. HjO. 

40*79 1578 10*37 

Assuming these conclusions to bo correct, the mineral is an iso- 
morydious mixtui*e of (MgNa2)AljFnj2H20 and (MgNa.»)AI,(OII)u 
+ 2 H 2 O. B. H. B. 

Brucite from the Ural. By A. A. Losch (Zeit. KrysL Min,, 12, 
514),—The mineral occurs with chlorite, cjilcite, perowskite, forstcrite, 
and wfduewito at the Nikolaje-Maxiinilianoffski Mine; sp. gi\ = 2*ob8. 
Analysis gave the following results:— 

MgO. FcO. 1 X 20 . CO 2 . Total. 

69*03 076 30*15 0*09 100*U3 

B. H. B. 

Artificial Production of Zincite and Willemite. By A, 

Qorgeu {Compi. rend,^ 104, 120—123).—When zinc sulphate is 
gmdually heated to bright redness, it yields zinc oxide in small crystals 
which are more readily obtained if the zinc salt is mixed with an 
equivalent quantity of an alkaline sulphate. Decomposition is then 
less rapid and the crystals separate in the fused mass. Befoi-e 
decomposition is complete, the product is cooled and extracted with 
water, when zinc oxide is left in heavy, transparent, nacreous, greenish- 
yellow or givenish, hexagonal prisms which, like the crystals of 
zincite, belong to the hexagonal system. In hardness and sp. gr. 
(6*5) the artificial crystals are identical with the natural oxide. 
Zinc nitrate also yields good crystals if only heated to partial 
decomposition, and the crystals are also obtained by heating equal 
parts of zinc fluoride and potassium fluoride in presence of aqueous 
vapour. 

Willemite, Si02,2Zn0, is obtained when an intimate mixture of 
zinc sulphate with 0*5—1 equivalent of an alkaline sulphate and 
one-thirtioth of their weight of hydrated silica is heated for an hour 
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at a temperature sufficient to cause a slight but regular evolution of 
sulphurous anhydride. The fused mass is treated with water, which 
leaves a residue of tridymite and basic zinc sulphate with strongly 
birefractive crystals of willemite, which form hexagonal prisms with 
obtuse rhombohedral terminations. In hardness (5*5), sp. gr. (4*25), 
and general properties, the artificial crystals are identical with those 
of the natural mineral. Calcined silica and sand will give the same 
results, but the action is much slower. 

No acid zinc silicate was obtained oven with an excess of silica. 

When a mixture of zinc chloride and an alkaline chloride with 
silica is heated in presence of water-vapour, crystals of the com¬ 
position Ri 02 , 2 Zn 0 , are obtained, but their exact form could not be 
determined. C. H. B. 


Goslarite from Montana. By R. Praucr {Zeit. Knjst, Mm,, 12, 
494).—Goslarite occurs in long, aciciilar crystals in some old workings, 
400 feet deep, in the Gagnon Mine, Butte City, Montana. Analysis 
gave the following results :— 

SO3. ZnO. CnO. MnO.FoO. HoO. Total. 

28-09 (27-5G) 0*12 0*30 43-93 100*00 

B. H. B. 

Place of Spodiosite in the Mineral System. By A. S.To(jEEN 
(Zelf. Kryd, Mm,, 12, 512).—Jn consequence of the chemical and 
crysiallographical resemblance betwc'cn spodiosite and kjernlfine, the 
author suggests that the two minerals may be isomorphous compounds, 


thus 

Kjerulfino. Mg,F*P 04 

Spodiosite. Ca^P’POi. 

The planes of spodiosite calculated from the axial ratio of kjerulfine 
would be coP, ooPoo, --2P, +2P, 4Pco. B. H. B. 


Sarkinite, a New Manganese Arsenate. By A. SjOorek (Zetf 
mu., 12,^14).—This n.incral ocenrs in veins of white calcite 

aLITY’*’’"’ a Inslrc, and is of a bright 

flesh colonr hence its name, from fleshy H = 4 to 5 

Si,, gr. = 414 to 41.5 Tl,. rrigh^roa 

powder. On heating tbe powder becomes first grey, then black and 
when strongly Ignited, a brownish-black. The crptalline system is 


AsjOs. 

41-t)0 


PjOj. 

0-21 


CO„. 

076 


MnO. 

51-60 


FeO. 

0-13 


CaO. 

1-40 


MgO. 

0-98 


PbO. HjO. Insol. Total 

0-25 3-06 0-38 100-37 

» ^ (« 4.1. 

Min isi, olo).—The mineral was found at the Sio mine in the 
parish of Giythytta, Orebro, Sweden. It is a hydrated manganese 
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arsenate, of a reddish-yellow colour, translucent, massive, and with¬ 
out distinct cleavage, or crystal planes. It occurs with h 89 matostibiite 
(a manganese antimoniato) in calcito veins in a mass of tephroite. 
8p. gr. = 4*085. Analysis gave the following results :— 

H 3 O. CO 3 . A 02 O 5 . SbaOj. MnO. FeO. CaO. MgO. Total. 

3*15 3*51 39*23 1*37 49*88 trace 2*85 0*77 100*76 

Formula; (Mn 0 ) 4 As 205 + H 3 O. B. H. B. 

Crystallised Vanadinite from Arizona and New Mexico. 

By S. L. Penfield {Anier, J, 8cLj 32, 441 — 443).—The crystals of 
vanadinite from Pinal Co., Arizona, are small, seldom over 1 mm. 
in length, of a deep red colour, and usually show the very simple 
combinations mentioned by W. P. Blake {Amer, J. Set., 22, 410). 
A few highly modified crystals were found possessing pyramidal 
hemihedral forms, which are of interest because these forms have 
rarely been observed in this species. From the best incasureiiKmts, 
the axial ratio a ; c = 1 : 0*71121 was obtained. This agrees closely 
with the ratios given by Schabus, 1 : 0*71157, and by Vrba, 
1 : 0*7112177. The measured angles agree closely with those 
calculated from the axial ratio. The crystals contain but a trace of 
Ar'jOs. 

The crystals from the Sierra. Grand Mine, Lake Valley, \ew 
Mexico, are straw-yellow in colour. The crystals give distinct V 2 O 5 
and AS 2 O 5 reactions, thus corresponding exactly with the description 
given by F. A. Genth and G. vom Hath of the species nanu‘d by 
them endliehite. The axial ratio w^as found to be a : c = 1 : 0*7495. 
The measured angles do not agi'ce wellwdtli those calculated from the 
axial ratio. The presence of As-iOj in the mineral must therefore 
tend to increase the length of the vertical axis B. 11. B. 

ColumbiteA'om Colorado. By W. P. Headde)! (M Krysf JA),., 

12, 404).—A niinern. 1 , hitherto regarded a.s tin ore, from 'J’uvkey 
Creek, Jefferson Co., Colorado, is found to be columhite rich in 
manganese. Sp. gr. 5'48. Analysis gave the following results.— 

NbiOs, WOg + SnO,. FeO. MnO. Total. 

77-83 1-00 9-92 11-23 99-98 

Phosphoric Anhydride in Felspar. By G. Ltndstr<)ai 
Kryst. Mtn., 12, 513).—The author gives two analyses of felspar 
from Tammola and Skogbdle in Finland. They present nothing 
worthy of note, with tlie exception of the phosphoric anhydride found 
by the author. In one case the pei-centage is 0*72, and in the other 
0*58. Thin sections of the mineral analysed w*ere found to coDt&in a 
small quantity of apatite. The author is, however, of opinion that 
the phosphoric anhydride mast also be present in some other less 
soluble compound. B. H. B, 

Lithia Micas* By F. W. Clarke (Amer. J. Set., 32, 353—361). 

1. The ZepidolUes of Maine.—-In the western pai*t of Maine, thei'e are 

2 a 2 
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a series of veins of albitic granite containing Hthia mica and coloured 
tonrmalines. The localities, in the towns of Rumford, Paris, Norway, 
Hebron, and Anbnm, are all within a narrow belt of 40 miles in 
length. Analyses of the lepidolite gave the following results 



1 . 

Purple. 

Rum- 

ford. 

2 . 

Foliated. 

Paris. 

3. 

Granu¬ 

lar. 

Hebron. 

4. 

Border. 

Auburn. 

5. 

Granu¬ 

lar. 

Auburn. 

6 . 

White. 

Norway. 

7. 

Brown. 

Norway. 

SiO .2 . 

61*52 

60-92 

48*80 

49 *62 

51*11 

49*52 

60-17 


25*96 

24*09 

28*30 

27 -30 

26-26 

28*80 

25 -40 


0*31 

0*30 

0*29 

0*31 

0*20 

0*40 

0-87 

FeO . 

undot. 

0-23 

0*09 

007 

0*07 

0*24 

0*45 

MnO. 

0*20 

trace 

0*08 

0*55 

0-17 

0-07 

0*28 

CaO. 

0*16 

trace 

0*10 

— 

0*12 

0*13 

iindet. 

MgO. 

0*02 

trace 

0*07 1 

— 

0*01 

0*02 

undet. 

LhO. 

4*90 

4*20 

4*49 

4*34 

4*98 

8*87 

4*03 

KagO. 

1*06 

2*11 

0*74 

2*17 

1*43 

0 *13 

|'13*40 

(B:,Rb, 08 ) 80 .. 

11*01 

11*38 

12 *21 

11*10 

12*25 

12 63 


HgO . 

0*95 

1 -96 

1*73 

1*52 

0*94 

1*72 

2*02 

F. 

6*80 

6*29 

4*96 

5*45 

6*57 

5*18 

6*05 

Tefal. 

101 *89 

102*38 

101 *86 

102 *r >2 

103*11 

102 *71 

101*62 

Loss oxygen .. 

2*44 

2 *(M. 

' 2*02 

2 *29 

2 76 

2 18 

213 

Total. 

99 *45 

99-74 

99*84 

100*23 

100*85 

100-63 

99*49 


As regards caesiura and rubidium, the Maine lepidolitos offer some 
points of difference. With specimens 3, 4, 5, and 6 approximate 
estimations were made with the following results:— 


K,0 .. 
Rb,01 
Ca,0 / 
Total . 


3. 

4. 

6 . 

6 . 

11-44 

8-03 

10-51 

8-82 

0-77 

12-44 

1-29 

3-73 

10-73 

0-45 

0-08 

12-21 

11-19 

12-25 

12-63 


The foregoing analyses of several distinct types of lepidolite from 
five distinct localities indicate a great consistency of composition. In 
most of the analyses, the water and fluorine appear to vary reciprocally, 
suggesting the ordinary replacement of the latter element by hydroxyl. 
With this assumption, the formula for lepidolite may be written 
AljIjiKPjSijOe; a formula generally accepted, but which now rests 
upon the basis of a wider range of analytical data. 

2. The Iron-liiUa Micas of Oape Ann, Cryophyllito, 

a remarkable mica from this locality, was described by Cooke in 1867 
(Amer. J.Sd., 43,217), who also analysed an associated lepidomelane, 
to which Dana afterwards gave the name of annite. The cryophyllite 
vanes considerably in external character, and three well-marked types 
of It were analysed. They may be described as follows I, broidV 
foliated, brilliant, blackish-groen; II, paler, dull-green, less lustrons, 
apparently altered} III, an aggregation of minute, hexagonal pyramids, 
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dArk-gfeen, almost granular in appearance. The analytical resnlts 
were as follows:— 



I. 

IL 

III. 

IV. 

SiOa . 

61 ‘96 

51*46 

62*17 

■■■ 

TiOa. 

— 

— 

— 


AIA. 

16‘89 

16 22 

10*39 



2-63 

2*21 

4*11 

8-(i6 

r«(). 

6-32 

7*63 

5*99 

30*35 

MnO. 

0-24 

0*06 

0-32 

0*21 

CaO. 

0*12 

trace 

trace 

0-23 

M(?0. 

003 

017 

trace 

0*05 

LiaO. ..... 

4-87 

4-81 

4*99 

trace 

NaaO. 

0-87 1 

0-89 

0*63 

1*51 

KjO . 


10-65 

10*48 

8-46 

H 50 . 

HUS 

1-13 

1*40 

4 25 

F. 

WBm 

7-44 

7*02 

ti*ace 

Total... 

102-72 

102-CO 

103-50 

100-46 

Losfi oxygen .. 

2-86 

3 11 

2*95 

— 

Total. j 

09*86 

99*65 j 

100*61 

— 


The three samples were sensibly identical, and not very different 
from the mateVial analysed by Cooke. The integrity of the species 
seems to be clear; and it cannot be identified with ziniiwaldite. 
Empirically, as deduced from the new analyses, the formula may be 
writtem R 9 AbF 3 (Si 0 .p 5 . 

With the annite,quite unexpected results were obtained (Analysis IV), 
The material was black, brilliant, broadly foliated, and seemed to be very 
pure. The analytical results clearly show that this mica and that 
analysed by Cooke are entirely distinct, and the question is raised 
whether the Capo Ann granite may not contain a series of complex 
isomorphous mixtures. B. H. B. 

Lucasite^ a New Variety of Vermiculite. By T. M. Chatard 
{Amer. J, Sci., 32, 375—377).—A distinct variety of the rermiculite- 
group has been found among the minerals occurring with corundum 
at Corundum Hill, North Carolina. The name lucasife has been 
given to it in honour of Dr. H. S. Lucas, well known in connection 
with corundum mining in the Southern States. The mineral was 
found in a corundum vein. It is foliatt‘d, compact, also disseminated ; 
cleavage, basal; colour, yellowish-brown; lustre, submetallic, some¬ 
what greasy; easily decomposed by concentrated hydrochloric acid, 
the silicic acid separating in pearly scales. When heated, it gives off 
much water and exfoliates with considerable force. Under the 
microscope, it was found to be biaxial and negative, but the angle 
between the optic axes, as seen in a cleavage plate split off parallel 
to the base, is uniformly small. On rotating the section, although 
the cross is plainly, distorted into two hyperbolse, they do not com- 
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pletely separate from each other. Analysis of the air-dried mineral 
gave the following results:— 


HjO. 

SiOj. 

AI 3 O 3 * 

CrjOg. 

FcjOj. 

FeO. 

MnO. 

10-76 

39-81 

12-99 

0-54 

5-29 

0-11 

0-05 


CaO. 

MgO. 

KjO. 

Na.jO. 

Total. 



0-14 

24-83 

5-76 

0-20 

100-48 



Water determinations gave the following results:—H2O at 100*^, 
378; H2O at red heat, 6 ^8. Total, 107t). B. H. B. 

Lamellar Thomsonite. By A. Lacroix {Gompt. rend., 104, 234— 
235).—This mineral occurs in a small vein in the labradoric por- 
phyrite at Bishopton, Scotland. 

It exists in nacreous, white lamella? with a rose tint, the ordinary 
cleavage of thomsonite having become micaceous. These lamellse 
are grouped at all angles. The cleavage lamellae unite parallel with 
their elongation along the edge (100) (OlO), and there are also traces 
of cleavage along (100) and (001). The plane of the optical axes is 
parallel with (001), and the positive bisectrix is normal to the easy 
cleavage (010), the maximum birefracti\c power being 0 027. Under 
the microscope, the mineral is found to consist of thin plates irre¬ 
gularly superposed like those of zeolites. It has the composition 
Il0,Al203,2Si0a + H2O, R being calcium and sodium, sp. gr. 2*34. 
When headed before the blowpipe, it jidds a white enamel, and it 
is easily decomposed by hydrochloric acid with gelatinisation. 

C. H. B. 

White Epidote from the Beagle Canal, Terra del Fuego. By 

A. Lacroix {Compt* rand,, 104, 235 — 230).—The mineral forms white 
needles which cleave parallel with the direction of the elongation. 
They are monoclinic prisms elongated along the edge (001) (100). 
The plane of the optical axes is parallel with the face (010), and the 
positive bisectrix is normal to one face of the zone (001) (100), the 
separation of the two axes being about 75®, and the maximum hire* 
fractive power 0*04. The mineral contains many cavities with liquid 
enclosures. When heated to redness, it becomes brown, and forms a 
semi-agglntinated powder, which melts to a brown scoria before the 
blowpipe. It is scarcely attacked by boiling acids, but gelatinises 
with hydrochloric acid after being strongly heated.* The mineral 
has the sp. gr. 3-21 at 5®, and the composition SiOa, 37’95; AI2O3, 
30*38; FeO, 7*83; CaO, 20*34; MgO, 0*93; loss on heating 2*64, 
which agrees with the formula 6R0,4Al203,9Si02. The high propor¬ 
tion of alumina and the state of oxidation of the iron are especially 
noteworthy. In external appearance, l,he mineral strongly resembl^ 
zoisite. 


Critical Examination of some Minerals. By A. Lackoix 
(Compt rend., 104, d7—99).—PterolUe, from the island of Lovo, is 


• I have observed the same behaviour in the case of several 
epidote. See Green’s FhyHcal Geology^ p. 12S.—C. H. B. 


English specimens of 
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an association of green pyroxene with black mica. The latter is 
uniaxial and pleochroic, being deep brown along ng^ and reddish- 
yellow along np. The mineral also contains numerous grains of blue 
sodalitc, rhombohedrons of calcite or dolomite, and intrusions of other 
minerals. It has no claim to be regarded as a distinct mineiulogical 
species. 

Villarsitey from Ti’av'erselle, is not a distinct species, but is merely 
normal peridote cracked in all directioUvS and more or less completely 
converted into secondary products. In some specimens, the conversion 
into chrysotile is complete. It resembles serpentine in being a 
product of the disintegration of olivine. 

Qrangesitr, from Grangesberg, lias a composition very similar to 
that of ripidolite. It forms thin, greenish-brown, isotropic plates, but 
cannot be regarded as a distinct sjiecies. 

Gaimigraditvy from Gainsigrad, has the optical projiei'ties of horn¬ 
blende, anti is pleochroic, being bottle-green along ng, greenish-brown 
along nviy brownish-yellow along np. The rock in which it occurs 
is lui amphibolic dacite containing labradorite and ainpliibt)le. 

C. H. B. 

Paragonite Schist from the Ural. By A. Auzuuxi (/e//. Kryst, 
MiiUy 12, 531). —The author describes a paragonite-schist I’rom the 
Nizue-lssetsk district, where it occurs interstratilied in the clilorite 
schist. It is tilled with inclusions of a colourless, rhombic mineral, 
which, ill its optical characters, is intermediate betAveen zoisite and 
epidote. In crystalline system, twinning, and cleavage it is identical 
with zoisite, but in respect of the position of the plane of the optic 
axes, the character of the double rofmction, and the dispersion of the 
optic axes, it is identical with epidote. B. il. B. 

Gaseous Constituents of Meteorites. By G. Ansdell and J. 
Dewau (Froc, Roy. Soc,^ 40, 54l>—559). —Few analyses have hitherto 
been made of the gaseous constituents of meteorites, whether of the 
iron, stony, or carbonaceous classes ; the results obtained have shown 
the presence, in variable proportion, of carbonic oxide and anliydride, 
liydiH-Agon and methane. The investigation comprises a re-examination 
of a well-known meteorite, the analysis of seveml meteoric stones, and 
an examination of a graphite nodule taken from the interior of an iron 
meteorite, which is compared wdth gmphiUis of celestial and teriostrial 
origin. Analytical results are given of specimens of tlie Dhurmsala, 
Puitusk, and Mocs meteorites and of pumice stone. In the former, 
carbonic anhydride was the largest constituent (about G5 per cent.), 
whilst marsli-gas in considerable quantity was found in all, and water 
was evolved, probably in part combined originally in some form, and 
not entirely absorbed from the atmosphere. A sample of tlie Dhurm¬ 
sala meteorite, from which the gases had been removed, was exposed 
for different periods to a damp atmosphere; water, carbonic oxide and 
anhydride, and nitrogen were found to be absorbed; the total water 
given off after this exposure was less than that obtained in the first 
process of heating. 

A sample of celestial graphite was examined and compared with 
specimens from Borrodale, Siberia, and Ceylon, as also with a partly 
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decomposed gneiss from Canada; the former gave off abont twice as 
much gas as the latter. 

Experiments are quoted to show that this large quantity of 
occluded in celestial graphites cannot be explained by any special 
absorptive power possessed by the variety of carbon. The hydrogen 
appears to exist in some combined form, but it is not shown whether 
the methane is entirely present as such in the raeteoritic graphite or 
is subsequently formed during the heating process. 

From the Orgueil meteorite, a typical specimen of the carbonaceous 
class, sulphur and sulphurous acid, together with ammonium salts, 
were obtained. V. H. V. 

Hot Springs at Wiesbaden. By R. Fbesenids (/. pr. Chem. [2], 
35, 122—131).—The author makes a full analysis of the solid and 
gaseous constituents of the water from these springs, and compares it 
with a similar analysis made in 1849. 

The alkaline chlorides and the sulphates have not altered; on the 
other hand, calcium and magnesium compounds have slightly decreased, 
whilst silica and iron and manganese oxides have increased. The 
amount of solid matter delivered yearly by the springs is calculated. 

H. K. T. 


Organic Chemistry. 


Derivatives of Erythrene. By E. Guimaux and C. Cloez 
rend,, 104, 118—120).—The hydrocarbon C4H6, isolated from the 
liquid obtained by the conipression of coal-gas, yields a tetrabromide 
crystallising in long, brilliant needles, which melt at 110*’, and ai*e 
almost insoluble in cold alcohol, but dissolve in about 30 times their 
weight of boiling alcohol of 85°. When heated on a water-bath with 
alcoholic potash, half the bromine is removed as potassium bromide, 
and the other product distils over with the alcohol. If water is added 
to the distillate, an oily liquid sej)arates and nipidly polymerises to a 
solid, which dissolves only in boiling ethylene bromide. This liquid 
probably has tho composition If other is added immedintelv 

after precipitation with water, the oily liquid is dissolved and the 
solution is stable, but if the ether is volatilised, the residue quickly 
polymerises. When the ethereal solution is mixed with bromine, it 
yields long, brilliant prisms of the composition 04H4Brj,Br4, which 
melt at 69 , volatilise in small quantities without decomposition and 
are slightly soluble in alcohol, but dissolve readily in ether The 
properties of this compound agree with those of the bromide described 
by Henninger, and it follows that the hydrocarbon obtained from 

tlirene, and is vinyl-acetylene, 
OHj . OH’OH , CH 2 . The name erythrene indicates its relation to 
erythrol, and may conveniently be retained. 

The tetrabromide pbtamed by Caventou from the hydroc&rbouis 
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formed by the pyrogenic decomposition of amyl alcohol, does not seem 
to be identical with erythrene bromide, since the former decomposes 
without volatilising, whilst the latter distils completely although with 
palatial decomposition. 

Erythrene from coal-gas combines with hypochlorous acid, forming 
a compound which is soluble in ether, alcohol, or water. 

C. H. B. 

Triethyl Carbinol. By S. Barataeff and A. Saytzeff (/. pr . 
Ohm,, [2], 34, 463—467).—Triethyl carbinol is obtained by bringing 
together diethyl ketone (1 mol-), ethylic iodide (3 raols.), and excess 
of zinc. At the end of a week, the mass is treated with water, the 
zinc oxide dissolved in sulphuric acid, and the liquid distilled. A 
colourless liquid of camphor-like odour boiling at 141—143"' (uncorr.) 
is obtained. Sp. gr. at 20® = 0*84016 (water at 20° = 1). The acetate 
is an oil boiling at 160—163°. 

Triethyl carbinol vrhen oxidised with chromic mixture gives diethyl 
ketone, heptylune, propionic and acetic acids, and carbonic anhydride. 
The triethyl carbinol obtained as above is identical with that obtained 
by Nachapetian from zinc ethyl and propionic chloride (this Journal, 
1871, 1035), H. K. T. 

Dipropyl Carbinol. By D. Ustinoff and A. Saytzeff (/. pr. 
Clieni, [2J, 34, 468 —472).—Bntyrone, propyl iodide, and zinc are 
allowed to react as in the previous paper. On treating with water 
and distilling, (Hpropyl carhlnol is obtained as a colourless liquid 
boiling at 154—155®. Sp. gr. at 20° = 0‘8*2003 (water at 20° = 1). 
The acetate boils at 170—172°. With chromic mixture, the dipro]>yl 
carbinol is oxidised first to butyrone, and then to propionic and 
butyric acids. H. K. T. 

Action of Silver Acetate on Tetrabromodiallyl Carbinol 
Acetate. By W. Dieff (J. Chem. [2], 35, 17—21).—Saytzeff 
obtained {Amialen^ 186, 138), by the action of silver acetate on the 
compound OH*CAc(CH/CHIlr*CHjBr)2, a product which he took to 
be tht acetate of an alcohol of the formula 

0H-CH[CH2’CH(0H)-CH2-0H]3. 

The author repeated the experiment, and determined the number of 
MCfitflgroups bf heatiufr the compemnd with nlcobolic potash. The 
numbers obtained corresjmnded with the formula of a triacetyl-eom- 
pound, C7HnO(OAc)s. This compound was also prepared by beating 
the alcohol (obtained by saponifying the acetate) witli an excess of 
acetic anhydride at 145° for 12 hours. The sp. gr. of the triacetyl* 
compound at 0® == 1*18013 (water at 0° = 1). When saponified by 
means of baryta, it yields the compound C7Hj,0(0H)3. The latter is 
a viscous syrup, readily soluble in water and alcohol. It is identical 
with the compound which Saytzeff {loc, cit,) obtained by saponifying 
the ether with alcoholic solution of hydrogen chloride. 

, N. H. M. 

Brytbrol. By A. Colson (Oompf. rend,, 104, 113—115).—The 
hmt of solution of erythrol at 18° is —5-2 cal., and at 9° -5*12 cal. 
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The heat of neutralisation is affected by the degree of dilution of the 
solution. The value obtained for the first equivalent of potash was 
+0*66 cal., and for the second equivalent +0 44 cal. The thermo- 
chemical results are not in accord with the generally accepted 
symmetrical constitution of erythrol. 

When erythrol is treated with phosphoric bromide, it yields a 
bromhydrin, C 4 H 6 Br 4 , which melts at 112°, dissolves in 10 parts of 
boiling ether, and is identical with the crotonylene tetrabromide 
described by Henninger. If heated with bromine in sealed tubes at 
175°, it yields a mixture of a solid and a liquid product. The solid 
has the composition C 4 H 4 Br(j, and crystallises in nacreous plates which 
melt at 167—169®, and dissolve readily in cliloroform, but are only 
slightly soluble in alcohol or ether; sp. gi\ about 3*4. 

The liquid compound is an isomeride of the solid product. It 
dissolves easily in chloroform or ether, but is only slightly soluble in 
alcohol; sp. gr. about 2*9 at 15°. When heated with dilute potash in 
sealed tubes at 120—130® for several hours, it yields a potassium salt 
which resembles potassium hydrogen tartrate in appearance, but the 
angles of the crystals are difierent, and the crystals have no action 
on polarised light. Its solutions give no precipitate with salts of 
calcium or silver, but a precipitate is formed with salts of load. This 
compound is in all probability the potassium salt of erythric acid, 
and this supposition is confirmed by the weight of lead salt obtained 
from a given weight of the potassium salt. 

It would seem, therefore, that the liquid is the unsymmetrical 
CBr 3 'CHBr*CHBr*CH 2 Br, whilst the solid is the symmetrical 

CHBra-CHBrCHBrCHBra. 

This result requires confirmation, but it is evident that the complete 
hydrolysis of the bromine-derivatives of crotonylene is possible, 
since the acid obtained was free from bromine.’ 0. H. B. 

Glucose and the Saccharification of Starch. By L. Cdisinier 
{Chem. Cenir., 1886, 614).—The sugar found in the soluble part of 
barley- or maize-meal consists for the most part of dextrose. If this 
dextrose is formed by the action of diastase, then the ferment must 
exert a different action on raw starch from w+at it does on boiled 
starch. The dextrose may, on the other hand, be formed by 
another special ferment present in the living grain. This latter view* 
of the case is, according to the author’s experiments, the correct one. 
The ferment present in ungerminated grain converts starch slowly 
into dextrose. The dextrose so formed is readily crystallisable on 
concentrating the liquid, the crystals obtained consisting almost 
exclusively of fermentable sugar contaminated with not more than 
1 to 2 per cent, of dextrin* J, p, 

Action of Saliva on Stardi. By E. Bourquelot {Oompt rend., 
104, 71—74).—Potato-starch, free from glucose, was heated with 
water to a definite temperature, cooled down to the ordinary tempe¬ 
rature, and then mixed with saliva. When fermentation was complete, 
the reducing power of the liquid was determined by means of Fehling*s 
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solution. The saliva acts only on the starch which has undergone 
hydration, and it was found that the hydrating action of water begins 
at about 53®, and increases somewhat irregularly up to 74®, beyond 
which point an increased temperature exerts no sensible effect. 

In a second series of exj>eriments, the water and saliva were mixed 
together, heated up to a definite temperature, the starch added, the 
temperature maintained for about 3^ hours, and the reducing power 
of the liquid was then determined. The results show that saliva 
acts on starch at a temperature below that at which water alone 
exerts any hydrating action. Feebly acid or alkaline liquids, or 
solutions of sodium chloride or phosphate have no action on amylose 
at temperatures below 53®, and saliva in which the ferment has been 
destroyed by boiling is scarcely more active. It follows that it is the 
diastase in the saliva which assists the hydrating action of the water. 

At'the temperature at which water alone begins to convert starch 
into a hydiute saccharifiable by saliva at the ordinary temperature, 
water mixed with saliva has a more energetic action than when water 
and saliva are allowed to act successively in the way described. The 
difference diminishes, however, as the temperature approaches at 
which point the two actions are equal. At higher temperatures, the 
action is greater if the water alone is heated, and the saliva is after¬ 
wards added to the cooled liquid, than when the saliva and water are 
heated together, since the high temperature destroys the diastase in 
the saliva. C. H. B. 

Starch Granules. By E. Bourquelot (Compt. rend,, 104, 177— 
180).—Potato-starch was heated with saliva and water at different 
temperatures for different periods of time. At temperatures below 
67*", the amount of reduction increases with the temp(Tature and 
also with tlie time, but is not proportioi al to the latter. At tempe¬ 
ratures above 57"*, liowever, the action coutinuos to increase with the 
temperature, but attains its maximum in about five hours, and proceeds 
very little further even if the experiment is prolonged to 30 hours. 

The hydrating action of water alone increases with the tempeniture, 
and it practically complete after five hours, increasing but little if the 
experiment is continued for 30 hours. The hydrating action of the 
water is independent of the mass of the water. 

It is a general rule that a reaction effected on a single carbon com¬ 
pound is proportional to, or in dii^ect relation to, the lime, especially 
if the action is of the nature of hydration. The divergence from 
this rule observed in the case of starch and water indicates that starch 
granules are composed of a complex mixture of carbohydi-ates, 
and not only of one or two compounds (granulosa and amylose). 
Possibly these different compounds are polymerides of one original 
substance. This view is similar to that held by many physiologists 
concerning the different layers of cellulose which constitute cell- 
walls. C. H. B. 

Ixioaitc. By Maquenne (Oompt, rend,, 104, 225—227).—^Walnut 
leaves are extracted methodically with about four times their weight 
of water, and the boiling solution is precipitated first with milk of 
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lime, then with lead acetate, and finally with basic lead acetate, which 
forms an insoluble compound with the inosite. The last precipitate is 
washed with water, decomposed hy hydrogen sulphide, and the 
solution concentrated to a syrup. The boiling liquid is then mixed 
with 7 or 8 per cent, of concentrated nitric acid, which destroys 
nearly all the foreign matter without attacking the inosite, and, after 
cooling, a mixture of 4—5 vols. of alcohol with 1 vol. of ether is 
gradually added to the nearly colourless liquid. Inosite is thus sepa¬ 
rated as a colourless flocculent precipitate, which is recrystallised 
from dilute acetic acid, dissolved in water, again treated with nitric 
acid, and again precipitated with alcohol and ether. A small quantity 
of calcium sulphate, which always occurs in the pi-oduot, is decom¬ 
posed by adding barium hydroxide, and the barium is removed by 
means of ammonium carbonate, the product being finally recrystal¬ 
lised from water. The yield is about 2*94 grams per kilo, of leaves. 

Anhydrous inosite has the composition OeHiiOs, whilst the crystals 
have the composition C 6 H 12 O 6 -h 2 H 2 O; they lose all their water at 
llU®. Inosite does not volatilise without decomposition, but its 
molecular weight can be determined by Raoult’s cryoscopic method, 
that is, by determining the freezing point of its aqueous solution. 
The freezing point of a solution of 2*5 grams of inosite in 100 grams 
of water is —0 29®, whilst the calculated value for CeHuO« is —0’27®. 

Inosite is only slightly soluble in cold, but very soluble in warm 
water. It is insoluble in alcohol, eiht^r, and glacial acetic acid, but 
dissolves readily in dilate acetic acid, from which it can be easily 
crystallised. It melts at 217® without carbonisation, and boils with 
slight decomposition in a vacuum at 319°. When heated in the air, it 
bums readily. Solutions of inosite are optically inactive, both when 
ft’eshly prepared and after they have been in contact with Penicilimm 
glwucum for six weeks. Inosite is not attacked by boiling dilate acids 
or alkalis, does not reduce copper solutions, and is not acted on by 
ammoniacal silver nitrate alone, but in prcvscnce of sodium hydroxide 
it yields a minw of metallic silver. It does not combine with sodium 
hydrogen sulphite, is not reduced by sodium amalgam, and is not 
sensibly affected by halogens in the cold. When heated with bromine 
and water at 100®, it yields brown products precipitable by salts of 
barium and similar to those obtained in Scherer’s reaction. These 
compounds contain no bromine, and are oxidation-products which can 
be more readily prepared by the action of nitric acid. 

No acid containing six carbon-atoms can be obtained from inosite, 
nor will it split up into oxy-acids of the acetic series. It is neither an 
aldehyde nor a ketone, and contains neither double bonds nor lateral 
chains; hence, it can only be a hexhydric hexa-secondary alcohol, with 
a constitution represented by the symbol— 

OH-CH<gg(0«>:g“(gH)>cH-OH, 

which agrees with its optical inactivity. C. H. B. 

Preparation of Isobntylamines. By H. Malbot {Oompt. rmd., 
104, 63—66).—When isobntyl chloride ie heated with an equiraleut 
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quantity of ammonia dissolved in water or isobutyl alcohol, it yields 
the three isobutylaraines, the tri-isobutylamine being formed in largest 
proportion. If aqueous ammonia is used, the composition of the 
product is monisobutylamino, 1 pari; di-isobutylamine, 4 parts; 
tri-isobutylamine, 5 parts. This result differs from that obtained by 
Reimer 3, 75d) by acting on isobutyl bromide with ammonia 

dissolved in ordinary alcohol. C, H. B. 

Separation of Mono- and Di-isobutylamines by Means of 
Ethyl Oxalate. By H. Malbot (Compt, rend., 104, 228—231; see 
preceding Abstract).—In the first fraction, which is rich in moniso- 
butylaniine, it is necessary to produce the maximum quantity of di- 
isobutyloxamide without neglecting to collect the two oxamates 
which are also formed. In the second fraction, rich in di-isobutyl¬ 
amine, the bases ai'e converted into oxamates, which are then 
sepamted by a method more perfect than distillation. 

The operations by which these changes ai*e effected are: (1) Ethyl 
oxalate is added to the aquoom solution of the bases, and the primary 
bases are thus converted into oxamides; (2), the mixture of anhydrous 
bases, poor in primary bases, is poured into ethyl oxalate, and primary 
and secondary bases are thus converted into oxamates; (3), the 
tertiary bases are separated by distillation, and the oxamates are 
saponihod by calcium hydroxide at a moderate temperature, the 
calcium oxamates being separated by crystallisation. 

Di-isohntxjloxamide forms short, acute lamellm, which are almost 
insoluble in boiling water, but crystallise from boiling alcohol in long, 
brilliant, slender needles which molt at 107^, and sublime slowly at 
this temperature without decomposition. 

Calcium isobnfyhmimnte is obtained by heating the anhydrous 
isobutylamine with ethyl oxalate, and tlien treating the product, 
which boils at 100'’, with calcium hydroxide. It crystallises from 
alcohol in anhydrous needles. 

Calcium di^isobutyloxamate, formed in a similar manner, is sepa¬ 
rated from the preceding compound by fractional crystallisation, since 
it is more soluble in alcohol, from which it crystallises in slender, 
flexible, silky needles. C. H. B. 

Ssmtheses of Guanyloarbamlde. By E. Bambekgkr 20, 

68—71).—Guanylcarbamide can be obtained by meiliods similai* to 
those employed in the synthesis of carbamide, guanidine being sub¬ 
stituted for ammonia. Thus, the baae is formed when an intimate 
mixture of guanidine carbonate (1 part) and urethane (2 parts) is 
heated at 160'* until alcohol ceases to distil over, NHo’COOEt 4- 
(NH^C: NH = NH,-C0-NH*C(NH)NH3 + EtOH. At the same time, 
sparingly soluble decomposition products of guaniditie, showing proper¬ 
ties similar to those of ammeline, ammelide, and melanurenic acid, are 
formed, with evolution of ammonia; the guanylearlximide can be 
separated from these by extracting the melt with water, and converting 
the base into the copper-derivative. Another synthesis, which for its 
success depends on the observance of several minute precautions, can 
be effected by heating at about 180® an intimate mixture of potassium 
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cyanate and guanidine hydrochloride. From an aqueous solution of 
molecular proportions of these salts and of hydrochloric acid in the 
cold, guariylcarbamide cannot be separated, although it seems to be 
formed since the solution gives the copper reaction of the base. 

Guanyhavbamide nitrate^ 0aIT4H60,HN03, crystallises in white 
needles, the aurochloride in sparingly soluble, long, golden-yellow 
needles. 

Guanidine cyanurate^ CN 3 H 6 ,(ONOH) 3 , obtained by adding guanidine 
carbonate to a boiling solution of cyanuric acid, crystallises in silky 
needles. W. P. W, 

Preparation of Alkylamidoformic Chlorides and Alkyl Iso- 
cyanates. By L. Gattermann and G. Schmidt {Ber,, 20, 118—121). 
—When a stream of phosgene gas is passed over dry ethylamine 
hydrochloride heated at 250—270°, ethamidoformic chloride^ 

NHEt-COCl, 

is formed in almost theoretical quantity. It is a colourless liquid, 
boiling at 92°, and having a very pungent odour. During the dis¬ 
tillation, there is a dissociation into hydrogen chloride and ethyl 
isocyanate, but on cooling the chloride is re-formed. This compound 
is decomposed by water into ethylamine liydrochloride and carbonic 
anhydride. This substance is identical with that obtained by Habich 
and Lirnpricht by the action of hydrochloric acid on ethyl isocyanate, 
and by the distillation of diethylcarbamido hydrochloride. When 
the above chloride is distilled over quicklime, ethyl isocyanate is formed 
in almost the theoretical proportion. 

This chloride, when treated with toluene and aluminic chloride, 
yields paratoluylethamide, CfiHiMo’CO’NIIEt, which crystallises in 
colourless, glistening needles, melting at 9G°; this, when heated with 
strong potash, yields paratoluic acid. When benzene is substituted 
for toluene in the above reaction, eiliylhenzamidc, Ph‘CO*NHEt, is 
formed, which forms glistening needles, melting at 67°, and boilinsr 
at 268—260°. 

Methylamine hydrochloride and phosgene gas yield methaniidoformic 
chloride, NHMe^COCl. This crystallises in scales, melts at 90°, and 
boils (with dissociation) at 93—94°. In its properties and reactions, 
it resembles the ethyl-derivative. With toluene and aluminic chloride, 
it paratoluylmethamide, CeH4Me*CO'NHMe, This is soluble in 
water, crystallises in colourless plates, and melts at 143°. 

The above reactions appear to be generally applicable for the pre¬ 
paration of substituted amidoformic chlorides and of alkyl isocyanates. 

L. T. T. 

Convenient Method for Preparing Brominated Patty Aoida. 

By A. Michael (/. jpr. Ohem, [2], 92—95).—The chlorides of mono¬ 
basic fatty acids are heated in a flask with the calculated amount of 
carefully dried bromine and about 50 c.c. of carbon bisulphide, until 
no more hydrogen bromide is evolved. The product is poured into 
water, partially distilled, and converted into the ethereal salt by treat¬ 
ment with absolute alcohol. From butyric acid, nearly the theoretical 
amount of ethyl a-bromobutyrate was obtained, The method works 
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well in t^lie caRe of monobasic fatty acids, bat not so well with succinic 
chloride, owing to the instability of the bromine-derivative when 
warmed. N. H. M. 

Behaviour of Acetic Acid and some of its Derivatives 
towards Phosphorus Pentachloride. By A. Michael (/. pr. 
Chem, [2], 36, 95—96).—When acetic chloride (40 grams) is boiled 
with phosphorus pentachloride (200 grams) for some weeks, raono- 
and tri-chloracetic acids are formed (probably also some dichloracetic 
acid). Much acetic and phosphoric chlorides remained unchanged. 

When chloraeetic acid and phosphorus pentachloride (1 mol. to 
4 mols.) are heated for two days, perchlorethylene is formed, together 
with higher boiling substances, probably tetra- and penta-chloretliane. 

Phosphorus pentachloride and phenoxyacetic acid react violently 
when brought together in the cold. The product consists of trichloro- 
phenoxyethylene (Abstr., 1 S 86 , 614) and a substance crystallising in 
rhombic prisms melting at 151—152^ The latter has the composition 
of a chlorophenoxyacetic acid. N. H. M. 

/3-Dimethacrylic Acid, By D. Ustinoff (.7. pr. Chnn. [2], 34, 
478—485).—The salts of /3-dimethacrylic acid (Semi janitzin and 
SaytzefF, Abstr., 1879, 618) are described. The sodium salt, Cf.H 702 Na, 
forms white, oj)aque, eftlorcsced crystals. The calcium salt, (CsIlTOo^.Ca, 
fonns bundles of long, silky crystals belonging to the rhombic system, 
soluble in water and alcohol. The barium salt, (C 5 H 702 ) 2 Ba + 
2HaO, nodular groups of prismatic crystals. The zinc salt, 

(C,H702)oZn + 4H2O, 

crystallises in rhombic plates. The copper salt, ( 0511703)2011 4- 2 H 2 O, 
crystallises in etfloresceut rhombic plates The lead salt, (C 5 H 702 X>Pb 
4- HjO, forms bundles of needles, and the silver salt, C 5 H 702 Ag, is a 
crystalline powder. When /i-dimethylacrylic acid is treated in 
ethereal solution wdth bromine, it forms a dibromide, CjHfiBraOo; 
this is a crystiillino substance melting at 105—106'^. The salts and 
bromire compound of S-dimethyacrylic acid distinguish it from its 
isomerides, angelic, mcthylcrotonic, and allylacetic acids. 

H. K. T. 

Acids from Drying Oil. By K. Hazura (Monafsh. Ch m., 7, 
637—638).—When linoleic acid is oxidised with potassium perman¬ 
ganate in alkaline solution, linusic acid, CigH 3 fi 07 , is formed. It 
crystallises in lustrous needles, very sparingly soluble in water, and 
melts at 188®. 

The acid contained in hemp-oil yielded a tetrahromo-derivafive melt¬ 
ing at 114—115®, and a hexabit)mo-derivative melting at 177®; the" 
latter compound is amorphous. The analyses of the two compounds 
make it probable that the formula of the original acid is CimH 3 ., 02 , and 
not CieHasOa* N. H, M. 

Methoxydiallylacetio Acid and its Salts. By S. Baratakff 
(/, jpr. Ohem, [ 2 ], 36, 1 — 6 ).—Methoxydiallylacetio acid (Abstr., 
1885, 512) is readily soluble in alcohol, ether, and hot water. The 
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ethyl salt boils at 214-~216°. Sp. gr. = 0 96228 at 28® (water at 20^ 
= 1). Determinations of the refractive power of the ethyl salt point, 
according to Briihl’s law, to the presence of two double aflSnities; this 
was confirmed by the formation of a hromine-derivatwe^ CnHiBOaBri, 
by the action of bromine on the salt. Barium methoxydlallylaeetate 
crystallises with 2 mols. HaO in needles, rather readily soluble in 
water ; the calcium salt forms slender crystals, more sparingly soluble 
than the barium salt; the zinc salt crystallises in microscopic, slender 
needles, very soluble in water; the lead salt (with 6| moTs. HjO) sepa¬ 
rates from its solution when slowly evaporated at 10®, in large, triclinie 
prisms, rather sparingly soluble in water, aiid more soluble in alcohol. 
The copper salt, with 1 mol. H 2 O, separates from the warm aqueouB 
solution in bright green, oily drops, which solidify on cooling; the 
silver salt separates in thin threads, rather soluble in water. 

TS . H. M. 

Oxalic Acid from the Residue of Spiritus .ffitheris Nitrosi. 

By H. Frickhinoer (Arch Pharm.. [3], 24, 1065 — 1068). — By taking 
alcohol of 0*812 sp. gr. instead of 0*832, as given in the German 
Pharmacopoeia, almost the whole of the liquid may be distilled over, 
and there is much less free acid to contend with in the distillnte. 
The nitric acid is not suflScient in amount to completely oxidise all 
the products of the reaction. The residue fi*om the first distillation, 
amounting to about 2 per cent, of the original charge, is wine-yellow, 
strongly acid, and has a specific gravity of 1*10. It contains nonitrie 
acid, but, on the contrary, a large quantity of oxalic acid, which can 
be economically converted into ammonium oxalate. If this residue is 
poured into nitric acid of 1*35 sp. gr., and allowed to stand for some 
weeks, crystAls of oxalic acid separale out from the grass-green liquid 
obtained. The mother-liquor becomes again colourless on warming 
for some time. The rectified ether is perfectly neutral in reaction; 
at first the sp. gr. of the distillate is 0*835, then 0 840, 0*845, and 
0*850, at which point it remains until the rectification suddenly 
ceases. J. T. 

Preparation of Ethyl Oxalate. By E. Schatzky (J. pr, Chem. 
[2], 34, 500—501).—A better yield of the oxalate is obtained by 
maintaining the mixture of oxalic acid and alcohol in ebullition for 
some hours, then distilling off any ethyl formate formed, adding more 
alcohol, and again boiling. By this means 56*03 per cent, of the 
theoretical yield is obtained. 

Action of Ethyl Iodide and Zinc on Ethyl Malonate. By C. 

Daimler (Ber,, 20, 203—204).—When a mixture of ethyl malonate 
(1 mol.) and ethyl iodide f2 mols.) is heated with zinc, ethane is 
evolved, and ethylic ethylmalonate is obtained; the yield amounts to 
90 per cent, of that required by theory. The author finds that ethyl- 
malenic acid yields two barium salts, one (C 6 H 704 ) 2 Ba + H^O, which 
crystallises in hemispherical aggregates, and is converted into barium 
butyrate at 100®, and a second, CsHeO^Ba + ^HjO, which forms 
slender, lustrous prisms, very sparingly soluble in water. When, 
in the above reaction, 4 mols. instead of 2 mols. of ethyl iodide are 
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employed, an almost quantitative yield of ethyl diethyrmalonaie is 
obtained, W. P. W. 

Action of a Mixture of Allyl and Ethyl Iodides and Zinc 
on Ethyl Oxalate. By S. Baiutaeff (J. jpr. Ghent. [2], 36, 7 —16). 
—mixture of ethyl oxalate (1 mol.), allyl iodide (Imol,), and ethyl 
iodide (2 mols.) was added by drops to finely granulated zinc in a 
retort kept cold by means of ice. The contents of the retort were 
left for 24 hours, and then heated in a water^bath for 10 hours. 
The product was then treated with sulphuric acid to dissolve the zinc 
oxide, and distilled. The oil so obtained was fractionally distilled, 
and was found to consist of a mixture of ethylic diethyloxalate and 
diallyloxalate. The reaction is analogous to that which takes place 
between allyl and ethyl iodide, zinc aind ethyl formate (Kanoiinikoif 
and Saytzeff, this Journal, 1877, ii, 2^8). N. H. M. 

Diallyloxalic Acid. By E. Schatzky ( J . pr . Ghent. [2]^ 34, 485 
—500).—The following data were obtained for the optical relations 
of diallyloxalic acid :— 

For a 7*08 per cent, solution in benzene at 18*6°— 

= 0*88981, na = 1*494830, n^ = 1*151107, A = 1*475135. 

B = 0-849372, = 0-55611, —^ = 0-63397. 

For the acid— 

“J. = 0-4487, = 69-99, R„ = 64 6. Difference 5 39. 

- ^ 0-42991, P - - = 67-07, R.. = 63 07. Difference 4 00. 

The ammonium, sodium, potassium, lithium, silver, calcium, barium, 
magnesium, lead, copper, cadmium, and zinc salts have been prepai*ed. 

Ethyl diallyloxalate combines with bromine, forming a yellowish- 
brown liquid of the formula CioHwBriOj. 

Diallyloxalic acid when treated wdth bromine gave a neutral 
substance, crystallising in microscopic needles, insoluble in water, 
soluble in alcohol, ether, and benzene, and melting at 42—43°. The 
substance is scarcely acted on by sodium carbonate j with potassium 
hydroxide no definite results were obtained. It is probably a tri- 
bromolactono formed from the tetrabromodiallyloxalio acid by removal 
of hydrogen bromide. Diallyloxalic acid combines with hydrogen 
chloride, forming a thick liquid, OH*C{C 3 H 6 Cl)/COOH. 

Diallyloxalic acid is converted by concentrated hydriodic acid into 
iododiallylacetic acid, from which diallylacetic acid can be obtained 
by means of sodium amalgam, hence diallyloxalic acid has the formula 
OH-C(CsH5 ),-COOH. H. K. T. 

Action of Ethyl Chloracetate and Zinc on Ethyl Oxalate. 

By KFimo and C. Daimler (Ber., 20, 202 —203).— When a mixture of 
ethyl oxalate (1 mol.) and ethyl chloraoetatj (2 mols.) is heated with 

YOL. Lii. 2 h 
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zinc at 100® for several days, a dark-brown zinc compound is obtained, 
which is readily decomposed by water with formation of a bright 
yellow, amorphous substance, but when treated with dilute sulphuric 
acid, and extracted with ether, yields a thick oil, probably iden¬ 
tical with Wislicenus’ ethyl oxalacetate (this vol., p. 234), and a 
colourless, well crystallised compound, Tcetipate (ketone-adipate}, 
CioHuOe. This is a salt of a bibasic kotonic acid, whose con- 
stitution is probably either COOEt’CHo’CO'CO'CHa'COOEt or 
COOEt-CO-CH,-CO-CH,*COOEt. It melts at 76—77®, is decora- 
posed by boiling water, and is readily soluble in ether, chloroform, 
alcf hoi, benzene, and carbon bisulphide. FeiTic chloride colours the 
alcoholic solution an intense red. With phenylhydrazine, a compound, 
C 4 H 4 (N 2 C 6 Hfi) 2 (COOEt) 3 , is obtained, crystallising from chloroform in 
yellow needles. Aqueous barium and calcium hydroxides precipitate 
white insoluble compounds of the formula CioHi 206 Ba(or Ca) f H 2 O. 
By the action of bromine, according to tlie conditions of the experi¬ 
ment, there is obtained either a tetrabrorno-substitution-derivative, 
C 40 oBr 4 (C 00 Et) 3 , crystallising in yellow prisms, or a partially 
saponified compound of the formula C 402 H 2 Br 2 (C 00 H)C 00 Et, form>- 
ing colourless crystals. 

Ketipic acid is a white powder, insoluble in ordinary solvents, and 
is very unstable. When heated, it decomposes into carbonic 
anhydride and a yellow liquid, which boils at 78—79®, and has an 
odour resembling that of quinone. W. P. W. 

Nitration of a-Thiophenic Acid. By M. Romkr (7^er., 20, 116 
—118).—When a-thiophenic acid is gradually added to concentrated 
nitric acid at 7)0°, nifro-x-thiophenic and, N 02 *C 4 SH 2 *C 00 H, is 
formed. This acid exists in two modifications, the one crystallising 
in long, thin, colourless needles melting at 147)—146°, the other in 
compact crystals melting at 125*’. From an aqueous solution, the 
needles crystallise out first, and afterw^ards the compact variety. By 
recrystallisation, the latter modification is always partially, sometimes 
wholly, converted into the needles, whilst wlien placed under water, 
the needles are gradually changed into the compact variety. This 
behaviour resembles that of dinitrothioj)hen. With a trace of soda, 
lK)th modifications of the acid give a magenta-red coloration which is 
destroyed by excess of alkali. The silrcrsalt fonus colourless needles j 
the ethyl salt colourless needles, melting at 70—71®, and subliming 
unchanged; the copper salt forms bluish-green hydrated prisms. 

L. T. T. 

Constitution of Benzene. By A. Baeykb 19, 1797—1810; 
see also this vol., p. 370), by J. Thomsen {her., 19, 2944—2950), and 
by A. Ladbnburg {her., 20, 62—65).—Theoretical papers: an account 
of the arguments brought forward will he found in the present number 
of the Transactions (A. K. Miller, Trans., 1887, 208—215). 

Chlorination of Toluene. By E. Seelig {Annahn, 237, 129— 
181).—The trichlorotoluenes .have already been described by the 
author (Abstr., 1885, 769). Pure orthochlorotoluene can be obtained 
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by taking advantage of the facts that orthochlorotoluene is more 
easily converted into the sulphonic acid than the para-compound, 
and also that calcium and sodium orthochlorotoluene-sulphonates are 
less soluble than the corresponding para-salts. The sulphonic acid 
when decomposed by superheat/ed steam, yields orthochlorotoluene. 
The pure compound boils at 156® under 750 mm. pressure. The 
chief product of the chlorination of orthochlorotoluene is a-dichloro- 
toluene, CflHjMeCla [1:2:3]. Paraohlorotoluene is completely con¬ 
verted into /^-dichlorotoluene [Me : Clj = 1 : 2 : 4], 

et-T)uhl(mA<duenp boils at 195—199® and li-dirkh^rotolurne boils at 
194—19H°. The former yields a dinitre-derivative melting at 121— 
122®. iS-Dinitrodichlorotoliiene crystallises in prisms, and melts at 
101—102°. The a-diamine crystallises in needles and melts at 137® ; 
the /^-diamine medts at 110®, and is deposited from light petroleum 
in long needles. 

/3-liiehlorol)enzyl chloride and aldehyde are obtained from ^-di- 
chlorotoliiene. The aldehyde melts at 71°, and boils between 231° 
and 235°. On oxidation, it yields dichlorobenzoie acid [1 : 3 ; 4]. 
/l-Diclilorocinnamic acid is deposited from weak alcohol in needles, 
and melts at 228®. VV. C. W. 

Nitrochlorotoluene and Chlorotoluidine. By H, GoLnscuMiDT 
and M. Hunig (iier., 20, 199—2()1).— NItrochlorotolavne^ 

CeHaMcCl-NOa [=1:2:5], 

obbiined hy diazotising nitrotoluidine, C 6 n 3 Me(NH.i)*N 02 [= 1:2: 5], 
crystallises in needles, melts at 44°, boils without deoorn])ORition at 
248° under 711 ram. pressure, and is readily soluble in ether. 

Chlorotoluidrrip, ObH 3 iMeCl*NH 2 [Me: Cl: NH 2 = 1:2: 5], is formed 
when the iiitro-com{>oimd is reduced with tin and hydrochloric acid. 
It melts at 83°, boils at 239° under 715 mm. pressure, and i.s 
identical with Wroblewsky s chlorotoluidine and that obtaiin^d wdien 
orthochlorotoluene is nitrated and reduced (Abstr., 18'*^6, 1022). Tlie 
hydrorhloridv crystallises in long, slender needles ; the /-deriva¬ 
tive crystallises from benzene in colourless scales melting at 89°; 
and the phcnylthiocurbamide forms small, white granules melting at 
108—109°. • W. P. W. 

Sjmthesis of Cyanphenine. By P. Klason (J. pr. Chem, [2], 35, 
82 — 84). Remarks. Hy E. v. Mkyer (ibULy 84 -85).—By the action of 
potassium on ethyl cyanide, Kolbe and Frankiand (Annalcn, 65, 281) 
obtained ethane together with cyanethiue. In a similar manner 
Hofmann obtained cyanphenine from benzonitrile, and Bayer cyan- 
methine fi’om acetonitrile (iler., 1, 198, and 2, 319). It is, therefore, 
probable that these compounds have an analogous constitution. 

Cyanphenine is obtained by dissolving pure cyanuric chloride in 
pure other, and adding the calculated amount of bromobenzeiie 
and sodium. It is filtered, the ether distilled off, and the residue 
treated with water and crystallised, first from glacial acetic acid and 
then from alcohol. The chief product of the I’eaction is dipheyiyU 

2 5 2 
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cyanme chloride, (CN) 3 ClPha; this is more soluble than cyanphenine, 
and crystallises in groups of needles melting at 136®. The formation 
of cyanphenine in the above reaction shows it to be a triphenyl- 
cyanuric compound. 

V. Meyer refutes Klason’s view that cyanethine and cyanmethine 
are cyanuric compounds. Cyanmethine and cyanethine are both 
converted by the action of nitrous and hydrochloric acids into 
hydroxy-bases, the hydroxyl taking the place of amidogen. Ethyl 
and methyl cyanides contain hydrogen-atoms more loosely combined 
than in phenyl cyanide ; hence it is conceivable that in polymerising, 
hydrogen-atoms disunite in the case of the fatty cyanides, whilst 
phenyl cyanide polymerises without shifting of hydrogen to cyanur- 
phenyl, (ON) 3 Ph 3 . N. H. M. 

Quipol and its Derivatives. By A. Baessler (Ohem. Centr., 
1886, 671—672).— Amidodimethylqumol, C6H3(OMe)2*NH8, is pre¬ 
pared by reducing mononitrodirnetliylquinol in acetic acid solution 
with sodium amalgam. It melts at 81—82°. The chloride crystal¬ 
lises in white needles, which deliquesce in the air; the platinochloride 
forms a brown precipitate. From the aqueous solution of the base, 
iron chloride on warming throws down greenish plates with a strong 
metallic lustre, which dissolve in water with a red colour. From the 
hydrochloric acid solution, potash precipitates the substance in black 
flocks; solutions of silver salts are reduced, giving a min'or. Acet^ 
amidodimethylqumol, C 6 H 3 (OMe) 2 *NHAc, is formed by dissolving the 
base in acetic anhydride. It ci’ystallises in brilliant scales, and melts 
at 91°. Nitracetanndodimethylqtunol, N02*C6H2(0Me)2*NHAc, is pre¬ 
pared by slowly adding the preceding compound to fuming nitric acid. 
It melts at 164°. 

DimethylquinoUrimethjlamwonium iodide, C 6 H 8 (OMe) 2 *NMe 3 l, is 
obtained by heating the substance with methyl iodide and methyl 
alcohol in sealed tubes at 150°. It melts at 202°. The chloride 
melts at 172°; the platinochloride is a beautiful, yellow, crystalline 
precipitate. 

Dimethylquinolphenylthiocarhamide, NHPlrCS*NH'C6H3(OMe)a, 
formed by adding phenylthiocarbamide in excess to an alcoholic solu¬ 
tion of amidodiraethylquiijol, melts at 137®. The thiocarhamide- 
derivative of amidodimethylquinoJ, CSrNH'CbHgfOMe),]*, melts at 
109°. 

Azodimethylquinol, [CflH3(OMe)2]2N2, is formed when nitrodimethyl- 
quinol is reduced by sodium amalgam in alkaline solution, or by the 
action of alcoholic potash and zinc-dust on the mononitro-compound. 
It forms red needles, and melts at 140°. It dissolves in strong hydro¬ 
chloric acid with a dark blue colour, in strong sulphuric acid with a 
violet colour, which afterwards changes to blue and green, with 
partial decomposition; with alcoholic bromine solution, it forms 
dibromazodimethylquinol, which melts at 220°. 

Hydrazodimethylquinol, C6H3(OMe>,-NH*NH-C(,H3(OMe)8, is ob¬ 
tained together with the preceding substance by the reaction given 
above. 

Tetramethoxtjdiamidodiphmyl, NH2*CttHit(OMe)8*C6H8(OMe)a*NH3, is 
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obtained when the mixture of the azo-compound and the preceding 
substance is treated with warm hydrochloric acid. It melts at 210®. 
The chloride is easily soluble in water: the platinochloride quickly 
becomes brown in the air. With pheriylthiocarbamide, it forms a 
compound, Ci2H4(OMe)4(NH'CS*NHPh)2, which melts at 184®; 
.acetic anhydride gives the diacefo-coinpound, Ci5{H4(OMe)4(NHAc)2^ 
which melts at 251®, and gives golden-yellow plates when treated 
with nitric acid. The corresponding benzoyl-derivative is obtained by 
boiling tetraraethyoxydiamidodiphenyl with benzoic chloride; it 
melts at 305®. G. H. M. 

Isomeric Mono- and Di-benzoylphenylhydrazines. By A. 

Michaelis and F. Schmidt (Ber., 20, 43—48).—Sodium phenylhydr- 
azine is suspended in benzene, the mixture well cooled with ice-water, 
and benzoic chloride diluted with benzene gradually added, the ves.sel 
being from time to time removed from the ice-water to prevent soli¬ 
dification of the benzene. When the reaction is completed and the 
contents of the vessel no longer smell of benzoic chloride, the benzene 
is distilled off, and the nearly colourless residue repeatedly extracted 
with ether, which dissolves the new unsymmetrical monobenzoyl- 
phenylhydrazine, and leaves a residue consisting of the sparingly 
soluble symmetrical mono- and di-benzoylphenylhydrazines. The 
ethereal extract, after distilling off the ether, yields a viscous red oil, 
which is poured into water, excess of concentrated hydrochloric acid 
added, ami the separated hydrochloride washed with and repeatedly 
crystallised from water containing hydrochloric acid. 

Uusytmnetrical henzoylphenylhydrazitie^ NH-i’NPhBz, obtained by 
decomposing the hydrochloride with sodium carbonate, crystallises in 
thin, c()lourh‘88 needles, melts at 70®, and is very readily soluble in 
ether, alcohol, and chloroform, and sparingly in cold water. It is a 
feeble base, does not reduce Fehling’s solution in the cold, but does so 
readily on heating, does not reduce ammoniacal silver solution even 
when heated, and is without action on yellow mercuric oxide. When 
heated with concentrated hydrochloric acid at 150®, it is decom¬ 
posed into benzoic acid and phenylhydrazine. The hydrochloride^ 
NH2*NPhBz,HCl, forms colourless needles, melts at 202®, and is soon 
decomposed by water. When an aqueous solution of the hydrochloride 
is treated with aqueous soda, a sodium-derivative, Ci3HnNaN20, 
separates as a thick, white precipitate. The formation of this com¬ 
pound is peculiar, and suggests a doubt as to whether an amido- 
group is present in the base, or if it should not rather be represented 

by the formula <Jp^>CPh-OH, 

The dibenxoylphenylhydrazine obtained in this reaction has the same 
melting point (178®) as that obtained by Fischer (Abstr., 1878, 309), 
but differs from it in not reducing ammoniacal silver nitrate. It is 
also obtained by the action of benzoic chloride on the unsymmetrical 
benzoylphenylbydrazine. It probably should be represented by the 

formula <^p^>CPh*OH, Fischer’s compound being the true diben- 

zoyl-derivative, NPhBz-NHBz. 
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Diacefylphenylhydrazine^ If2HPhAc2, is obtained by the action of 
acetic chloride on sodium or potassium phonylhydrazine; it crys¬ 
tallises ill nodular groups of needles, melts at 106®, is readily soluble 
in water, alcohol, and chloroform, very sparingly in ether, and 
reduces Fehling’s solution, but is not affected by yellow mercuric 
oxide. 

Poiasmim phenylhydrazine is prepared in a manner similar to and 
resembles the sodium compound (Abstr., 1886, 1025). A. J. G. 

A Physical Peculiarity of a-Triphenylguanidine. By H. 

Gtrau]) (Bull Soc. Chim., 46, 505—506).—This substance, prepared 
from diphenylthiocarbamide and aniline, melts at 143®, and readily 
i*emain8 in a state of superfusion. When cooled quickly, its viscosity 
increases, and it passes insensibly into the solid state without showing 
any indication of crystalline form. It is then transparent, very 
fragile, is powdered by a blow, crumbles under pressure, and adheres 
to the fingers like resin. When cooled to 60®, it contracts and cracks, 
but does not crystallise. Wlien slowly heak‘d, it softens gradually 
until it becomes fluid (but no distinct melting point can bo observed), 
and it then changes to the crystalline state with evolution of heat; 
this change is instantaneous at 60®. In contact with a liquid, the 
amorphous form becomes opaque and then crystalline before dis¬ 
solving, the change being more rapid the greater the solvent action 
of the liquid. In this case also there is a rise of teinpernturo of 
7® to 8®. h. T. T. 

Thiocarbimides of Bibasic Aromatic Radicles. By O. 

BilletER and A. Steiner (i/er., 20, 228—232).—When an aqueous 
solution of the hydrochloride of an aromatic diamine is shaken with 
a solution of thiocarboiiyl chloride dissolved in chloroform, a good 
yield of the con’esponding thiocarbiinide is obtained with metti- and 
para-bases, but falls to 10 per cent, of the theoretical quantity in the 
case of ortho-bases, the chief product being the corresponding moiio- 
thiocarbamide. 

Orthophenylene thiocarhimide^ C9H4(NCS)2, fornis colourless needles 
or scales, melts at 59® (corr.), is very readily soluble, and combines 
with ahjohol and ammonia to form compounds analogous to those 
obtained from the meta-derivative. 

Metaphenylene ihiocarhimide crystallises in colourless needles, melts 
at 53® (corr.), boils with partial decomposition above 250®, and is 
readily soluble in all ordinary solvents. Alcoholic ammonia conveHs 
it into metaphenylene dithiocarbamide (Abstr., 1883, 324) ; and meto- 
phenylenedithiourethane, C6H4[]SrC(01i!t;’SHj2, melting at 116^ is 
obtained by heating it with alcohol. When heated at 250® with 
finely divided copper, a small yield of the nitrile of isophthalic acid is 
obtained. 

Paraphenyhne thiocarbimide crystallises in long, lustrous needles, 
melts at 130® (corr.), and is less soluble than its isomerides. Under 
similar conditions, it yields paraphenylene dithiocarbamide, and para^ 
phenylenedithiourethane melting at 197®. 

OHhotoluylene thiocarhimidti^ [Me : NCS : NOS ^1:3:4], Cry»« 
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tallises in white scales, melts at 42® (corr.), and is extremely soluble. 
When heated with hydrochloric acid at 200®, it is mainly converted 
into the monothiocarhamide^ C7Ha(NH)2CS, which forms scales melting 
at 285®; whilst by the action of alcoholic ammonia it yields the 
monothiocarbamide and ammonium thiocyanate. 

Metatoluylene thiocarhimide crystallises in long, colourless needles, 
melts at 5G® (corr.) and boils at about 300® w ith partial decomposition. 
By the action of ammonia and aniline, it yields melatoluylene dithio- 
carbamide and diphenyltoluylene dithiocarbamide respectively. Meta-- 
tolmjleMedithiouridhane crystallises in small, white scales, and melts at 
119—120®. When metatoluylene thiocarhimide is heated at 250® with 
finely divided copper, a compound melting at 140—141®, and pro¬ 
bably the nitrile of /3-xylidic acid, is obtained. W. P. W. 

Trianisylarsine and its Derivatives. By A. Mi-chaelts and 
L. Wkitz (Ber., 20, 48—52).— Trianisylarsine^ As(Cj5ll4*OMe)3, is 
prepared by adding sodium (20 grams) to a mixture of bromanisoil 
(50 grams) with arsenic chloride (30 grams), diluted with four times 
the volume of ether and a small quantity of ethyl acetate. It forms 
hard, transparent, colourless crystals, which, although cubic in form, 
do not belong to the regular system. It melts at 156®, and is readily 
soluble in lx>nzene, sparingly in alcohol and ether. It unites less 
readily than triphenylarsine with chlorine and bromine, and the oxide 
AsO(Cr,H4*OMe)3 is only obtained in a pure state with difficulty. 

Dianisijhirsine chloride^ A.s(CoH4*OMe)yCl.—When trianisylarsine is 
heated w'ith hydriodic acid (sp gr. 1*56) and the oil formed is treated 
with aqueous soda, the crysttilline dianisylarsine oxide, 0(C6H4'0Me)2, 
is obtained, melting at 13U®, which, when treated wuth hydrochloric 
acid, is converted into the chloride. The latter crystallises in long, 
thin, pale yellow needles, melts at 79—80'", and is very readily soluble 
in etlicr, less so in alcohol. 

Anisi/Iarsine dichloride^ AsCl/CeHi'OMe, prepared by heating tri¬ 
anisylarsine with a large excess of arsenic chloride for 24 hours at 
200 , is a colourless liquid, which can be distilled at 230® under 
117 nna. pressure, but suffers partial decomposition when distilled at 
the ordinary pressure. Sodium hydroxide or carbonate converts it 
into anisylarsine oxide, AsO'C6H4*OMe, a colourless, crystalline mass. 
When the dichloride is cooled with ice-water and treated wuth 
chlorine, anisylarsine tetrachloride, OMe*C6H4'AsCl4, is obtained as a 
viscous, yellow liquid, which dissolves in w^ater with consideiuble 
development of heat, and is soon converted into anisylarsenic acid, 
OMe*C6H4*AsO(OH)2. This forms hard, colourless crystals, sparingly 
soluble in cold water, readily soluble in alcohol. If quickly heated, 
it melts at 159—160®, but if slowly heated it loses water and is con- 
vei*ted into an infusible anhydride, 0Me*C6H4*As02, which is re¬ 
converted into the acid by boiling with water. The silver salt is 
described. 

Triphenetylarsine, A8(C«H4*OEi), is prepared from bromophenetoil, 
arsenic chloride, and sodium; it melts at 88—89®, and is readily 
soluble in ether. 

Similar trianisyl compoands were prepared from phosphorus and 
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antimony trichlorides, but have not yet been obtained in qunntity 
sufficient for investigation. A. J. G. 

Organo-^bismuth Compounds; Valency of Bismuth. By 

A. MTCHAELis(jB6r., 20, 62—64).—The author has entered on a general 
investigation of the organo-bismuth compounds to ascertain if any 
undoubtedly pentavalent bismuth compounds can be obtained. The 
alkyl compounds are being investigated by Marquardt, whilst the 
author and Polis are working on the aromatic compounds. The 
results obtained so far, are that whilst trimethyl- or triethyl-bis- 
muthine do not form additive compounds with bromine nor with 
ethyl iodide, substitution of halogen for methyl, Ac., occurring, tri- 
phenylbismuthine unites with chlorine or bromine, to form stable 
and well characterised compounds, in which 1 atom of bismuth is 
united with 5 monovalent groups or atoms. The pentavalent nature 
of bismuth is thus rendered as certain as that of antimony. 

A. J. G. 

Triphenylbismuthine and ite Derivatives. By A. Michaelis 
and A. Polis 20, 54—57).— Triphenylbismuthine^ BiPha, is pre¬ 
pared by boiling an alloy of bismuth and sodium (10 per cent.) 
with bromobenzene and a little ethyl acetate for 50 hours in a reflux 
apparatus. The product is filtered, the residue repeatedly extracted 
with benzene, and from the united liquids the benzene first distilled 
oflF, and then, under reduced pressure, the bromobenzene. The 
fused triphenylbismnthine left solidifies when cooled and stirred, 
and is purified by repeated crystallisation from hot alcohol. It forms 
colourless needles or tables which resemble the crystals of triphenyl- 
arsine and -stibine, and seem to be triclinic. It has a sp. gr. = 
I*5851 at 20°, melts at 82°, is readily soluble in ether and light 
petroleum, sparingly in cold alcohol, and closely resembles tripbenyl- 
stibine in its chemical properties, save that it is less stable. When 
gently heated with hydrochloric acid, it is completely decomposed 
into benzene and bismuth chloride. When treated with bismuth 
bromide in ethereal solution, a yellow precipitate, probably phenyl- 
hismuthine dibromide, BiPhBrj, is obtained. 

Triphenylbismuthine dichloride, BiPhsCh, is prepared by passing 
chlorine gas on to the surface of a solution of triphenylbismuthine in 
light petroleum cooled with ice, as long as a white precipitate forms. 
It crystallises in thick prisms, melts at 140°, is readily soluble in 
benzene, sparingly in ether and cold alcohol, and is not decomposed 
by concentrated hydrochloric acid. 

Triphenylbismuthine Aibromide^ BiPb3Br2, is prepared by mixing 
solutions of its components in light petroleum; it forms long, pale- 
yellow prisms, melts at 119®, and is readily soluble in benzene, 
sparingly in ether and alcohol. Both the bromide and chloride are 
decomposed by hydrogen sulphide, triphenylbismuthine being re¬ 
generated with separation of sulphur. A. J. G. 

Synthesis of Fhenaceturio Acid. By E. Hotter (Ber., 20, 
81—85).<—When, gljcocine, dissolved in as little water as possible, is 
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treated with sodinm hydroxide and phenylacetic chloride and then 
with hydrochloric acid, a componnd separates which, after drying 
and extraction with ether, dissolves in alcohol or water, and crystal¬ 
lises in the groups of white laminee characteristic of phenacoturic acid. 
The yield is small. Ethyl phenaceturate, CinHioNO,Et, crystallises in 
long broad prisms, melts at 79*^, and is readily soluble in hot alcohol, 
less soluble in warm etlier and benzene, insoluble in carbon bi¬ 
sulphide. 

Copper phenylacetate, (C8H702)2Cii, is soluble in hot alcohol, and 
crystallises in small nodular masses consisting of radiatins: doep- 
green needles. W. P. W. 

Phenylamidopropionio Acid obtained from the Decomposi¬ 
tion of Proteids. By E. Schulze and E. Nageli (ZpU. physiol. 
Chem.% 11, 201—206).—One of the authors has previously shown 
(Abstr., 1883, 1122) that one of the products of the decomposition of 
proteids by means of hydrochloric acid is a substance with the pro¬ 
perties and composition of phenylamidopropionic acid, and that the 
same substance, probably again the result of the decomposition of 
proteids, can be obtained from the germinating seeds of certain 
plants (Abstr,, 1882, 189), 

This substance is very similar to the amido-acid prepared syntheti¬ 
cally by Erlenmeyer and Lipp (Abstr., 1882, 971), and called by 
them phenyhflf-amidopropionic acid or phenylalanine. This opinion 
is held because by dry distillation both acids yield the same decom¬ 
position products, namely, carbonic anhydride, phenyllactimide, and 
phenylethylamiiie. Still there are certain difFerences between them. 
The acid obtained from proteids and plants crystallises from warm 
concentrated aqueous solutions in shining plates, from dilute solutions 
in slender, white needles, containing water of crystallisation; whilst 
phenylalanine crystallises from hot water in prisms free from water, 
and from aqueous alcohol in shining plates. The melting point of 
the former acid is 275—280°, of the latter 263—265°. The copper 
salt of the latter contains 2 mols. HgO, that of the former is free from 
water. Some of these differences might be explained on the sup¬ 
position that the acid obtained from proteids and plants is not so 
pure as that prepared synthetically. This would not, however, 
account for the difference of melting point. The optical examination 
of these substances led to the elucidation of this point. Phenyl¬ 
alanine prepared synthetically is optically inactive, whilst that ob¬ 
tained from proteids and plants is active. In many pairs of iso- 
merides, one of which is optically active, the other inactive, it is 
found that other differences, for instance, of solubilities and melting 
points, occur (see Abstr., 1886, 373). It is therefore concluded that 
the acid obtained from proteids and plants is an optically active 
modification of phenyl-a-amidopropionic acid or phenylalanine. This 
conclusion is supported by the fact that tyrosin giving its typical 
microscopic appearances, and Piria’s and Hoffmann’s reactions, can 
be obtained from both acids by the two methods described by Erlen¬ 
meyer and Lipp, W. D. H. 
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Beduction of the Phthalio Acids. Constitution of Benzene. 

By A. Baeyeb (Ber.f 19, 1797—1810).—An account of the theoretical 
portion of this paper will be found in the March number of the 
Transactions (A. K. Miller, Trans., 1887, 208—215). 

When tere- and iso-phthalic acids are reduced with sodium amalgam 
with the aid of heat, they both yield tetrahydro-acids, no intermediate 
dihydro-acid being formed; no reduction takes place in the cold. 
Phthalic acid, on the other hand, is reduced by sodium amalgam, 
slowly in the cold, more readily when warmed, to dihydrophthalic 
acid. The author explains this difference of behaviour on the assump¬ 
tion that only those double affinities (taking Kekule’s formula) can 
be reduced which belong to carbon-atoms in combination with 
carboxyl. 

It is remarkable that the partly reduced acids behave towards 
bromine like unsaturated compounds; dihydrophthalic and tetra- 
hydroisophthalic acids each take up two atoms of bromine. The 
dibromide of tetrahydroterephthalic acid yields a hydroxy-acid, from 
which by the action of bromine, a compound identical with tetra- 
bromocatechol was obtained. Tetrahydroterephthalic acid has there¬ 
fore the constitution— 

[H-COOH : H : H : H-COOH : : Ha = 1 ; 2 : 3 ; 4 : 5 : 6]. 

Tetrahydroterephthalic acid is prepared by boiling for 20 hours 
5 grams of terephthalic acid, dissolved in the smallest amount of 
aqueous soda, and gradually adding 4 per cent, sodium amalgam 
(500 grams). It dissolves in 120 parts of boiling water, and separates 
on cooling in small prisms. It melts above 300'^ and sublimes. The 
silver salt is amorphous. The methyl salt is obtained as an oil which 
has the odour of fennel, and solidifies to very largo prisms melting at 
39°; its solutions have a blue fluorescence. When *the ethereal 
solution of the salt is treated with sodium ethoxide, a rose-coloured 
transient precipitate is formed, similar to that obtained from ethyl 
succinosucciuate. When tetrahydroterephthalic acid is heated with 
hydriodic acid (b. p. 127“) for six hours at 240°, it is converted into 
hexahydroterephthalic acid, CpH 1 .^ 04 . This is less soluble than the 
tetrahydro-acid, from which it is also distinguished by its stability 
towards potassium permanganate. It melts at about 295°, and sub¬ 
limes. The methyl salt melts at 58°; its solution has no fluorescence. 

Tetrahydroisophthalic acid is prepared by boiling 2 grams of iso- 
phthalic acid for two to three days with sodium amalgam. It dis¬ 
solves readily in hot water, from which it crystallises in needles melting 
at 199°. The silver salt is amorphous; the methyl salt is an oil. 

The author confirms the statement of Gmebe and Born {An^nalen, 
142, 345), that dihydrophthalic acid cannot be further reduced by 
sodium amalgam. It is best prepared by boiling phthalic acid witn 
sodium amalgam ; the yield is quantitative. 

Dibromohexahydroterephthalic acid, C 8 HioBr 204 + H 2 O, is formed 
when 10 grams of tetrahydroterephthalic acid is shaken with 100 
grams of a 6 per cent, ethereal solution of bromine, left for some 
time, and the ether poured off. This is repeated with fresh bromine 
solution until almost all the acid has dissolved. The united solutions 
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are decolorised with sulphurous acid and extracted with soda. The 
methyl salt crystallises from ether in large prisms, melting at 73°. 
The acid has about the same solubility in water as tetrabydrotere- 
phthalic acid; it is not decomposed when the solution is boiled for a 
short time. Warm soda solution decomposes it with formation of a 
dihydrotereplithalic acid, CsHsOa. When the dibromo-acid is treated 
with silver oxide, an acid is obtained, probably a dihydroxyhexa- 
hydroterephthalic acid. 

According to Kekule’s formula, the two bromine-atoms and hence 
also the hydroxyl-groups, would both have the ortho-position :— 

[H-COOH : IL, : H 2 : H-COOH : HBr : HJBr = 1 : 2 : 3 : 4 : 5 : 6]. 

This position of the hydroxyl was proved by treating tlie dihydroxy- 
acid with brnmitie; tetrabromocatcchol was obtained, which gave an 
intense blue coloration with ferric chloride. 

Dry hydrophthalic acid combines readily with bromine (1 mol.), 
yielding dibromotetmhydrophtlialic acid. The acid is subjected in 
small portions to the action of bromine-vapour, the product freed 
from excess of bromine, dissolved in soda, filtered, and aciditied. The 
oil is exhausted with ether, jiiid distilled in a vacuum ; it solidifies to 
well-formed rhombohedra (compare Graebe and Burn, U>c. ciL). 

N. H. M. 

Action of Potassium Hydroxide on Mixed Alkyl Bisul¬ 
phides. By R. Oti'o and A. Rossino 20, 18il— ilR). — When 

an alcoholic solution of ethyl phenyl bisulphide is warmed with small 
quantities of alcoholic potash until the reaction is complete, the fol¬ 
lowing cofnj)OLinds are obtained:—Kthylsulphmic and ben/.eiiesul- 
phinic acids, (ithyl mercaptan and ])]ieTiyl bisulphide; the latter is 
formed by the oxidation of the potaisium pheiiylmeiva[)tide first 
formed. W. P. W. 

Action of Sulphurous Anhydride on Benzene. By C. E. 

C0L«Y and C. 8. AIcLougiilin (Bcr., 20, 195—198).—When 100 
grams of benzene and 35 grams of aluminium chloride, placed in a 
reflux apparatus, are treated with sulphurous anhydride until absorp¬ 
tion of the gas is complete, then heated until hydrogen cliloridc ceases 
to be evolved, and the product, after cooling, poured into water, 
diphenylsulphoaide, Ph 2 SO, is obtained, Avhich crystallises from xylene 
in small, transparent crystals, which seem to be triclinic. It melts 
at 70—71°, and is readily soluble in alcohol, ether, acetic acid, and 
benzene, sparingly soluble in cold light petroleum. When oxidised 
with potassium permanganate, it yields diplienj-lsulphone, and when 
reduced with sodium, diphenyl sulphide is obtained. The same com¬ 
pound can be prepared by the action of thionyl chloride on benzene. 
For this purpose, 50 grams of benzene and 10 grams of thionyl 
chloride, placed in a reflux apparatus, are treated in the cold with 
successive quantities of aluminium chloride until hydrogen chloride 
ceases to be evolved; the product, after heating for halt an hour, is 

f )Oured into water, and the diphenylsulphoxide purified by crystal- 
isatiou. 
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When equivalent quantities of diphenylsulphoxide and sodinm 
nitrate are dissolved in sulphuric acid, and the two solutions mixed 
and heated at 100®, three nitro-compounds appear to be formed:— 
(1) Gericke’s dinitrosulphobenzide, melting at 163® (Annalen^ 100, 
211); (2) an oil not yet further examined; and (3) divitrodiphenyU 
eulphoxide^ (C 6 H 4 N 08 ) 3 S 0 , which forms yellow, indistinct, microscopic 
crystals, melts at 116°, and is soluble in alcohol, readily soluble in 
ether, benzene, acetic acid, and carbon bisulphide. W. P. W. 

Action of Potassinm Hydroxide on Phenylenemetadiphenyl- 
SUlphone. By R. Otto and A. Rossinq (Ber., 20, 185—189).— 
Since ethylidenediethylsulphone and ethylidenediphenylsulphone are 
not attacked by alcoholic potash at 140° (Ber., 19, 2814), whilst 
cthylenediphenylsulphone readily yields benzenesulphinic acid and 
phenylsulphonethyl alcohol (Abstr., 1885, 261), the authors have 
examined the behaviour under like conditions of a disulphone of a 
third class, phenylenemetadiphenylsulphone, and find that the pro¬ 
ducts of the action are benzenesulphinic acid and diphenylsulphone- 
phenyl ether, 2 C 6 H 4 (S 03 Ph )3 +2KOH = 2PhS02K + (CeH 4 S 02 Ph )30 
+ H2O. 

Biphenyhidphoncphenyl ether, obtained by heating phenylenemeta- 
diphenylsulphone with alcoholic potash at 160—170®, crystallises in 
small white feebly lustrous needles, melts at 69—70®, and is readily 
soluble in alcohol, ether, and benzene, insoluble in water. It can be 
volatilised unchanged only when carefully heated in small quantities, 
and distils above 2U0°. When heated with concentrated aqueous 
ammonia, no change occurs. Sodium amalgam in alkaline solution 
reduces it to benzene, benzenesulphinic acid, and a crystalline com¬ 
pound, which yields a bromo-derivative crystallising in large rhombic 
tables melting at 54—55®. 

Ethylenediphenylsulphone when treated with an excess of concen¬ 
trated aqueous potash, yields benzenesulphinic acid, and a small 
quantity of a compound possibly polymeric with diphenylsulphonethyl 
ether are obtained. W. P. W. 

Synthesis of Oarbazole. By A. Goske (Ber., 20, 532—534).— 
The author has succeeded in effecting the synthesis of carbazole from 
thiodiphenylamine. When this base is heated with an excess of 
metallic copper for two hours in an atmosphere of coal-gas, and the 
product afterwards distilled, a distillate is obtained which consists of 
carbazole; the yield amounted to 60 per cent, of the weight of the 
thiodiphenylamine employed. The synthetical carbazole melts at 
238®, and gives the characteristic compound with trinitrophenol. 
Bearing in mind Bemthsen’s synthesis of thiodiphenylamine from 
catechol and orthamidophenylmercaptan (this vol., p. 245), the con¬ 
stitution of carbazole must be represented by the formula— 

<&£>*'= [NH = 2 . 2’]- 


W. P. w. 
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Action of Hydroxylamine on Diketones. By P. Mijnchmeyer 
(JBer., 20,228).—The compound OH*If *. C(C 6 H 4 'NMe 2)3 melts at 233°, 
and not at 98—99° as previously stated (Abstr., 1886, 877). 

, W. P. W. 

Naphthoic Acids. By A. G. Ekstrand 20, 219—226). — 
The compound obtained by the reduction of dinitro-A-naphthoic acid 
(m. p. 265°) with hydrogen sulphide in ammoniacal solution, to which 
the provisional formula COOH'CioHg*. N 2 1 O 2 was ascribed (Abstr., 
1886, 948), contains sulphur either as an impurity or in combination. 
The purest specimen gave figures coiTesponding with the formula 
OaaHigNeSOe; owing to its sparingly soluble and uncrystallisable 
nature it is impossible to decide whether the substance analysed was 
free from admixed sulphur, although none could be extracted by 
carbon bisulphide. If stannous chloride dissolved in aqueous potash 
is employed as the reducing agent, a compound is obtained resembl¬ 
ing the preceding in its appearance, infusibility, and insolubility in 
alcohol. 

Dinitro^a-nnplitJioic arid, probably [NO 2 : NO 2 : COOH = 1': 4': IJ, 
melting point 218°. When nitro-a-naphthoic acid (m. p. 239°) is 
nitrated with red fuming nitric acid, three dinitro-acids are obtained, 
of which two, melting at 2U5° and 265°, have been previously de¬ 
scribed, whilst the third melts at 218° and is formed in very small 
quantity. It is very soluble in alcohol, from which it is obtained in 
hard, deep yellow, rhombic crystals, a : 5 ; c = 0*9731 : 1 : 1*4424, 
whilst from water it crystallises in slender needles. The ethyl salt 
crystallises in long, hard, yellow needles melting at 129°; the calcium 
salt, with 7 raols, H 2 O, crystallises in thin, lustrous, broad, yellow 
needles, and is readily soluble in water. When reduced with tin and 
hydrochloric acid, the dinitro-acid is converted into the hydrochloride 

JSTH 

of an amidonaphthostyril, NH 2 *CioH 5 <^ ^q>,HC 1, which melts at a 

high temperature, and crystallises in long, bright yellow needles, 
sparingly soluble in cold water. 

ofNaphthamidoxime, obtained together with a-naphth amide by heat¬ 
ing an alcoholic solution of A-napbthonitrile and hydroxylamine in 
molecular proportions, crystallises in lai’ge laminas, melts at 148— 
149°, and is readily soluble in alcohol, acetic acid, and benzene, 
soluble in water and insoluble in light petroleum. The hydrochloride 
crystallises after a long time in stellate aggregates of needles, and 
melts at 160°; the platinochhride forms long, prismatic, yellow 
needles. When heated at 100° with acetic anhydride, and the product 
treated with water, «-naphthamidoxime is converted into a-naphth’^ 
NO 

CioH 7 C<^ jj^CMe; this crystallises from alcohol in 

long, colourless needles and melts at 36°. a-NaphfhoyUci^naphthamid- 
oxime^ CioH 7 *C(NH*CO*CioH 7 ) IN*OH, obtained by heating a-naphth- 
amidoxime and ^-naphthoic chloride in molecular proportions at 100°, 
crystallises in small, slender needles, and melts at 228**; it is insoluble 
in alcohol and hydrochloric acid. 

^•Naphthamidoxime, prepared in manner similar to the a-compound, 
foirms lustrous scales, melts at 150°, is soluble in alcohol, and is 
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fipradually decomposed by boiling water. The hydrochloride forms 
lon^r needles, melts at 178“, and is very soluble in water. fi-Naphth- 
aznxiniefhpnyl crystallises in large scales, melts at 87®, and is 
soluble in alcohol. fi-Naphthazoximnaphthenijly 

C,«H,-C<5®>C-C,„H„ 

obtained by heating /3*naphthoic chloride and /3-naphthamidoxime in 
approximately molecular proportions, crystallises in broad needles or 
scales, melts at 175®, and is almost insoluble in alcohol. 

W. P. W. 

a- and )3-Naphtlienylamidoxime. By E. Richter (Ber., 20, 
227).—The author has independently arrived at results which 
confirm those of Ekstrand (preceding Abstract) ; acefifha-naphthenyl- 
amidoxime melts at 129°. AcetyUfi-naphthc'nylamidoxhne melts at 
154°; the ten^oyZ-derivativo melts at 1/9”; the ethyl salt melts at 
74—75®. Ethylidenenaphthenylamidoxime melts at i21—122®. 

W. P. W. 

Ohloronaphthalenesulphonic Acids. By P. T. Ceeve (Ber., 20, 
72—75).—1:4' Ohloronaphthilimesulphonic acid^ CmlleChSOsH-|- 
2 H 2 O, obtained by diazotising the amido-acid con’esponding with 
a-nitronaphthalenesulphonic acid, crystallises in colourless tables 
readily soluble in water. A chlorosnlphosulphonic acid, 

CioHeCbS 02 -Ci,>H,-S 03 H, 

is also formed in this reaction, this yields an insoluble amorphous 
potassium salt. Potassium chloronaphlhalenesulphonate crystallises in 
lustrons needles; the sodium salt forms thin scales; the silver salt 
forms thin tablets sparingly soluble in water; these salts are an¬ 
hydrous. The barium salt with 2 mols. HjO is a sparingly soluble, 
indistinctly crystalline powder. The ethyl salt melts at 40®, and 
crystallises in large, monoclinic prisms, a : h : c 1-0785 : 1 : ? ; 
P = 68® 58', which show distinct pleochroism. The chloride forms 
iriclinic crystals resembling hexahedra, melts at 95®, and is soluble in 
chloroform; the amide crystallises in lustrous scales, melts at 226°, 
and is sparingly soluble in alcohol. 

1; 4 Ohloronaphthalenesulphonic acid (Abstr., 1883, 595) can be 
prepared by diazotising naphthionic acid. The ethyl salt melts at 
104® and crystallises in large, thin, monoclinic tables, a:6:c=s 
1*32W7 :1:1’12623; fi = 80° 59'. The chloride molts at 95®, and 
crystallises in triclinic forms ; the amide melts at 187°. 

oi-Ohhronaphthalene-^-sulphonic acid (probably 1'; 2) is prepared by 
diazotising the amido-acid from the author’s j3-iiitronaphthalene- 
Bulpbonic acid (this Journal, 1877, i, 469) ; it crystallises in colourless 
rhombic tables and is readily soluble in water. The potassium salt 
forms very thin, glistening tables sparingly soluble in cold water; the 
barium salt, with 1 mol. HaO, isa sparingly soluble, crystalline powder. 
The ethyl salt melts at 111®, is soluble in chloroform, readily soluble in 
hot alcohol, and crystallises in well characterised monoclinic forms ; 
a: 6: c = 0-43067 :1: ? ; = 86® 45', the crystals being either long 

prisms almost quadratic in section, or thick tables. The chloride 
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forms small scales, meltio^ifat 114—115°; the amide forms thm scales, 
melts at 216°, and is soluble in alcohol. W. P. W. 

Brenner’s /^-Naphthylaminesulphonic Acid. By S. Fobsltno 
20 , 76—81).—Bronner’s ft-nnphfhy law inesuJphonic acid. 

NH./C]oHe*S 03 H -h H 2 O, obtained by the action of ammonia on ft- 
naphtliolsulphonic acid at 180°, crystallises in colourless laminae of 
silky lustre, and is very sparingly soluble in water, the solution 
having a blue fluorescence. The potassium salt with 1 mol. H 2 O forms 
long, white needles, and is soluble in cold water to the extent of 1 in 
40° to 45°; the ammonium salt Avith 1 mol. HaO forms broad, white 
needles, and when heated at 180° gives off the whole of its ammonia; 
the sodium salt with 2 mols. H 2 O forms white needles, and dissolves 
to the extent of 1 in 40 in cold water; the silver salt with 1 mol. 
H 2 O* is an indistinctly crystalline powder. The barium salt with 
6 mols. H 2 O crystallises in long, white needles, and requires 450 
parts of cold water for its solution; the calc/nun salt with 6 mols. 
HuO crystallises in laminaE?, and dissolves in 225 parts of cold water; 
the magnesium salt with 6 mols. H^O crystallises in laminae or broad 
needles. The crystals of all these salts have a silky lustre, dissolve 
sparingly in water, and give solutions showing blue fluorescence. The 
lead salt with 2 mols. HoO is very sparingly soluble in water ; the zinc 
salt with 4 mols. HjO forms well-characterised, microscopic crystals, 
and is sparingly soluble in water: the copper salt with 4 mols. HoO 
forms microscopic needles, is very sparingly soluble in water, and 
has a mosaic gold colour which changes to red in the anhydrous salt. 

The corresponding diazonaphthalenesulphoiiic acid, CioH^jNoSO^, a 
yellow microcrystalline powder, yields, by Sandmeyer’s reaction and 
subsequent treatment with phosphoric chloride, the chloride of 
ArnelTs /5-chloronaphthalenesulphonic HX^id melting at 110*^ (Abstr., 
1886, 555), from which e-dichloronaphthalene, melting at 136°, is 
obtained by distillation Avith phosphoric chloride. The arnide^ 
CioHflCl*S02NH2, crysUillises in needles and melts at 183—184°. 

W. P. W. 

Some Essential Oils. By P. Soltsien (Chem. (7c«/r., 1886, 036— 
937).—An examination of Oleum citri, Oleum bergawofta*, ami Oleum 
cort. aurantiorum dulciinn. These oils were prepared specially and 
were therefore pure. The author has examined them Avith Heppe’s 
copper butyrate reaction and also various turpentines (Abstr., Ih85, 
1163) ; he finds that it is of little value, as the action depends on 
the age of the oil. He also re-examined the bromination of the oils, 
and confirms Wallach’s statements in the main. G. H. M. 

Isomeric Camphols and Camphors. By A. Haller {Compt 
104 , 66—68).—Camphol from madder, discovered by Jeanjean, 
crystallises from light petroleum in hexagonal plates similar to the 
crystals of the other camphols. Borneo camphol is similar to the 
others, but its rotatory power, though equal in amount, is opposite in 
direction. Its derivatives, however, correspond in rotatory power 
and other properties with the derivatives of other camphols. Cam- 
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J ihol from amber crystallises from light petroleum in the ordinary 
otm, but diflTers from the other camphols in its rotatory power and 
its behaviour with bromine. When treated with bromine, it yields a 
buttery product, which contains a small quantity of a dextrogyrate 
monobromocaraphor melting at 75°, but the greater part of the 
product melts below 50°. The corresponding camphoric acid also 
differs from that derived from other camphols, since it melts at 202° 
and is less soluble in water. 

The author’s investigations show that all camphols are chemically 
identical, and differ only in their action on polarised light. The 
camphols from madder, valerian, N’gai, and Bang-Phien have the 
same molecular laevorotatory power, [a]© = —37°, and the corre¬ 
sponding camphors are identical with that from fever-few (matricaire), 
The camphor from Dryahalanops camphora has a rotatory power equal 
in amount but opposite in direction. Its derivatives are, however, 
identical with those from the other camphols. Camphol from amber 
is mainly a racemic camphol mixed with a dextrogyrate borneol. 

C. £[. B. 

Carveol, Bomeol, and Menthol. By R Leuckabt (Ber., 20, 
114—116).—The author gives the* name curveol to an alcohol, 
CioHi 5 *OH, which he has obtained by reducing carvole with sodium 
and alcohol. It is a thick liquid, has a characteristic odour quite 
different from that of carvole, and boils at 218—220°. The acetate 
and benzoate are liquid. With phenyl cyanate, even in the cold, it 
yields carvtil phetiylaniidoformate^ NHPh'COO*CioHi6. This compound 
forms small needles, easily soluble in alcohol, sparingly so in ether, 
and melts at 84°. Borneol similarly forms bornyl pheni/lamidoformate, 
NHPh*COO'OioHi 7 , crystallising in needles soluble in boiling alcohol 
and melting at 133'’. Menthol, under similar circumatances, yields 
menthyl phenylamidoformate, NHPh*COO*CioHi 9 , which crystallises in 
silky needles soluble in boiling alcohol and melting at 111°. No cor¬ 
responding compounds are obtainable from carvole, camphor, or 
bromo-camphor, which seems to point to the absence of a hydroxyl- 
group in the latter substances. At higher temperatures, reaction takes 
place between carvole and phenyl isocyanate; carbonic anhydride is 
evolved, and diphenylcarbamide is among the products of the reaction. 

L. T. T. 

Bomylamine. By R. Leuckabt and E. Bach (Ber., 20, 104— 
114).—When small quantities of camphor (not more than 4 grams 
should be used in each operation) are digested with two and a half 
times their weight of ammonium formate in sealed tubes at 220—240°, 
carbonic anhydride, carbonic oxide, ammonium carbonate, and a 
syrupy mass are produced. The latter distils at 290—300°, and yields 
a compound of the formula OnHivNO, which crystallises in glistening 
scales, melts at 60—61°, and is easily soluble in alcohol and ether. 
When digested with aqueous hydrochloric acid, it yields a crystalline 
base, bomylamine^ CioHwN, which melts at 168—160°, boils at 199— 
200°, and is easily volatile in steam. It resembles camphor in 
physical properties, smell, and volatility at ordinary temperatures, Ac. 
it is very sparingly soluble in water, easily so in alcohol and ether, is 
a strong base, and forms easily soluble salts, the aqaeona solutiona^ 
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wWcli have an acid reaction. Its vapour-density is 5*5. It is laevo- 
rotatory, a 12*6 per cent, solution showin^^ a rotation of [aj^ = 
— 18® 35' 41". The hydrocfdoride^ CioHi9N,HCl, forms small, white 
needles melting with decomposition at 280®. An aqueous solution of 
the hydrochloride, on long-continued boiling, undergoes partial de¬ 
composition, depositing camphene. The 'platinocliloride forms golden- 
yellow scales, the acid sulphate^ CioHi9N,H2S04, rhombic plates. 
Formobornylaminey CmHigN-COH, is obtained by the action of anhy¬ 
drous formic acid on the free base, or of sodium formate on the hydro¬ 
chloride. It forms glistening scales melting at 61®. This substance 
is identical with the original substance formed by the action of 
ammonium formate on camphor, and described above. AcetohornyU 
amine^ CjoHibNAc, obtained by dissolving the baee in acetic chloride, 
ciystallises in colourless scales melting at 141®. Benzohornylamine^ 
similarly prepared, crystallises in colourless scales which melt at 131®. 
Bornylcarhamide, lfHa*CO*NH*CioHn, is formed by boiling potassium 
isocyanate with bornylamine hydrochloride. It crystallises in colour- 
less needles, which melt at 164®, and are easily soluble in alcohol and 
water. When an ethereal solution of bornylamine is allowed to act 
on methyl isocyanate, methylbornykarhamide, NHMe'CO*NH*CioHn, is 
formed; it crystallises in scales melting at 200®, and is soluble in water 
and alcohol. Bornylphenylcarhamidc, NHPh*CO*NH*CioHn, similarly 
obtained, forms silvery needles, easily soluble in hot alcohol, sparitigly 
in cold alcohol and ether, insoluble in water. It melts with decompo¬ 
sition at 248®. Bornylphenylthiocarhamide^ NHPh'CS'NIK'ioHn, 
formed from phenylthiocarbamide and the free base, crystallises in 
colourless needles melting at 170®. 

The authors believe bornylamine to be isomeric and not identical 
with camphylamine, described by Goldschmidt (Abstr., 1886, 241) and 
557). 

The authors have also succeeded in obtaining bornylamine, although 
in very small quantities, by the reduction of camphoroxime by sodium 
amalgam. From this fact, and from its method of formation from 
camphor, they (accepting the ketone-formula of camphor as the most 
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probable one) ascribe to bornylamine the formula 

They believe camphylamine to be very closely related to and probably 
only a position-isomeride of bornylamine. 

The authors have also obtained from carvole a corresponding carvyU 
aminej which is now being investigated. L. T. T. 


Active Principles of Asclepias Currassavica, A. Incamata, 
and Vincetoxicum Officinale. By C. Guam (Chem. Cmtr., 1886, 
735)*—These three Asclepiadeee contain a glucoside which the author 
calls A$clepiadin. In the aerial parts of Asclepias ctirrassavica the easily 
decomposed asclepiadin of Harnack was found; this appears to be 
identical with the asclepin of Fcneulle. The asclepiadin isolated by the 
author is easily soluble in water, sparingly soluble in alcohol; it is easily 
converted into the less active asclepin. Only aselepidin, and no 
asclepin, could be obtained from the root of Vincetoxicuni officinale. 
The asclepin which is prepared from Asclepias tuberosa by Keith and 
\0L. Lil. 2 c 
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Co. consistR of a mixture of asolepiadin, asclepin, and asolepion; the 
latter has the composition O 20 H 84 O 3 ; it melts at 104®, and is contained 
in Ascle'pias stfriaca and in Vincetoxicum, The asclepiadin which is 
prepared by Parke, Davis, and Co., from Asolefpias tuherosa^ contains 
asclepin and a small quantity of a substance which has a tetanic 
action. G. H. M, 

Conversion of Pyrroline into Pyridine-derivatives. By G. 

CiAMiciAN and P. SiLBER (Ber., 20 , 191—195).—^Weidel has shown 
(Absir., 1886, 56) that Hofmann’s bromopyridine, which is identical 
with that prepared synthetically from pyrroline, is a /^-derivative; 
with a view to confirm this result and to determine the position of 
the carbon-atom introduced into the moleciile when pyiToline is con¬ 
verted into halopenated pyridine-derivatives by the action of chloro¬ 
form (Abstr., 1881, 826), bromoform (Abstr., 1882, 1214), or methyl¬ 
ene iodide (Abstr., 1886, 367), the authors examined the action of 
benzal chloride on pyrroline. When these substances are heated with 
sodium ethoxidein molecular proportions at 160—170® for six hours, a 
non-basic substance, which has not been further examined, and phenyl- 
pyridine agreeing in all its properties with the /S-componnd prepared 
by Skranp (Abstr., 1883,1013), are obtained. The introduced carbon- 
atom therefore takes up the /^-position in the pyridine molecule, the 
relationship between the bases being best expressed by the formulas 

nh<(,h : CR> ^ <CH: 

w. p. w. 

2 : 6 Dimethylpyndine Platinochloridc. By T. Liweh (Per., 
20 , 66).—A reinvestigation of the crystalline form of tbis salt 
has entirely confirmed Groth’s statement (Abstr,, 1886, 668) as to its 
isomorphism with picoline platinochloride. The following faces were 
observed: ooPoo, ooP, ooPoo, OP, Poo, — 23^2, + 2i?2 (monoclinic). 

Oxidation of Symmetrical Trialkylpyridines. By S. Altar 
(Annalen^ 237 y 182—201).—The formation of lutidiuemonocarboxylio 
acid from /3-collidine has been described by Voigt (Abstr., 1885, 812). 
The acid is most readily purified by precipitation from an alcoholic 
solution by platinum chloride. The platinochloride^ 

(C8H9N02)2,H*PtCl6 + 4EtOH, 

crystallises in thick prisms, which effloresce on exposure to the air, 
and change in colour from deep red to orange. At the ordinary 
temperature, the salt loses 2 mols. g,lcohol; at 120®, all the alcohol is 
expelled, and the anhydrous salt melts at 221®. By decomposing an 
aqueous solution of the platinochloride with sulphuretted hydrogen, 
the hydrochloride^ C 8 H 9 N 02 ,HC 1 + H 2 O, is obtained in microscopic 
needles which are freely soluble in water. The free acid melts at 
163®, and dissolves freely in water and alcohol; it crystallises with 
I mol. H 2 O. All the salte of the acid are soluble. As Intidine mono- 
carboxylio acid yields d(- 7 -lntidine on distillation with lime, this add 
may be regarded as a^f^-^dimethyl-pioolinio acid. 
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Ethyl dihydroisopropyllutidinedicarboxylate yields ethyl lutidine- 
dicarboxylate on oxidation, and also when the ethereal solution is 
treated with dry hydrogen chloride. 

When oxidised with potassium permanganate, parvoHne, C 5 NH 2 EtMe 2 , 
yields methylethylpyridinecarboxylic acid, CsNHaEtMe'COOH. The 
platinochloride of this acid forms red crystals, which melt with 
decomposition at 194—195®. 

The preparation of picolinedicarboxylic acid has been described by 
Voigt {loc, cit.). The crude product of the action of potassium per¬ 
manganate on collidine is concentrated, and mixed with hydrochloric 
acid, when picolinedicarboxylic acid is slowly deposited. The pre¬ 
cipitate is dissolved in ammonia and reprecipitated from the hot 
solution by hydrochloric acid. The pure acid melts at 274“ with 
decomposition. It crystallises in slender needles, and is sparingly 
soluble in water. As picolinedicarboxylic acid is also formed by the 
oxidation of parvoline, the acid may be regarded as at-methyllutidinic 
acid, C 00 H* 06 NH 2 Me'C 00 H. It is identical with Bottinger’s 
nvitonic acid. W. C. W. 

QuinolinedlBulphonic Acid and its Derivatives. By W. La 

CosTB and F. Valkur (Bcr., 20, 95—104).—The best method of 
formation of the mixture of ortho- and meta-quinolinesulphonio acids 
is to heat 1 part of quinoline with 3^ parts of fuming sulphuric acid 
at 170®. The reaction is then complete in one hour. The acids are 
best separated by means of their mercury salts, that of the ortho-acid 
being easily soluble, that of the meta-acid insoluble, in cold water. 
The authors, differing from O, Fischer and Bedall (Abstr., 1882, 869), 
find the ortho-acid to be sparingly, the meta-acid easily soluble in 
water. 

The pure ortbo-acid on sulphoiiation gives the same two disulphonic 
acids previously described by La Coste and Valeur (Abstr., 1886, 
628). It is thus clear that the meta-acid yields only one disulphonic 
acid, and that this is identical with one of the two obtainable from 
the ortho-acid. The authors have examined some of the derivatives 
of a-quinolinedisulphonic acid. The pot a s,n am salt, C 9 NH 5 (S 03 K).i -f 
crystallises in silky, white needles. ix-QmnoHuedicynnid(\ 
CbNH 6 (CN) 2 , was obtained by the dry distillation of a mixture of the 
above potassium salt and potassium cyanide. It crystallises in short, 
grey needles, insoluble in water, sparingly soluble in ether, benzene, 
and chloroform, readily so in acids and alkalis; it melts at 220 
—222®. a^Quinolinedicarloxylic acid^ C 9 NH 5 (COOH )2 + HjO, ob¬ 
tained by saponifying the dicyanide with soda, crystallises in needles 
which melt at 2o8—270®, and are soluble in alcohol, ether, chloro¬ 
form, and boiling water. «-Hydroxyquinolinesulphonic acid (Abstr., 
1884, 629) forms both normal salts and basic salts, in the latter, the 

I >henoltc hydrogen is also replaced. Both series of salts are crystal- 
ine, and mostly contain water of crystallisation; several of each series 
are described by the authors. Attempts to obtain oxidation products 
from this hydroxy-acid resulted almost uniformly in the total destruc¬ 
tion of the compound, but in one case, with alkaline permanganate, 
a small quantity of a pyridinedicarboxylic acid was formed, which 
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fioemed to be identical with the acid obtained by Hoogewedf and van 
Dorp by the oxidation of quinoline. L. T. T. 

Quinoline-red. By A. W. Hofmank (JBer., 20, 4—20).—This 
substance was patented by Jacobson (Ber., 16 , 2646), who obtained 
it by heating quinoline with benzotrichloride and zinc chloride at 
120-^130® ; the zinc chloride may be omitted if a higher tempemture 
is en^loyed. The yield is only about 5 per cent, of the quinoline 
used; ^ As the quinoline recovered from the manufacture gives scai’cely 
any of "the red dye when agdui treated in like manner, it seemed 
jirobable that some constituent^f the crude quinoline was essential to 
the formation of the dye. Broeriments were therefore made with 
quinaldine and with isoquinoliim; With mixtures of quinaldine and 
quinoline (eq.. mols.) a yield of . only per cent, of the I’ed was 
obtained, but when isoquinoline* was substituted for quinoline the 
yield rose to 9 to 12 per cent. T?he dye thus obtained, although show¬ 
ing very great resemblance to ;^uinoline-red, yet differs from it in 
several particulars; the two, therefore, are possibly isomeric. 

Isoquinoline-red^ C 26 H 18 K 2 CI, is obtained by heating quinaldine and 
isoquinoline (eq. mols.) with benzotrichloride and zinc chloride. The 
dye is formed far more readily than with quinoline. It crystallises 
in monosymmetric prisms, terminated by pyramids; a : 6 : c = 
0*9783 : 1 : 1*3651, = 54° 24'. By transmitted light, the crystals 

are deep crimson, in reflected light they appear reddish-brown with 
greenish-yellow, metallic lustre. It is soluble in water, alcohol, acetic 
acid, and phenol, insoluble in ether, carbon bisulphide, and benzene. 
The aqueous and alcoholic solutions are crimson with a strong 
yellowish-red fluorescence; the solutions dye wool and silk bright 
rose with some indication of yellow fluorescence; the colour is not 
fast. The dye prepared from quinoline crystallises invariably in 
slender needles, and in colour is pure red without metallic lustre; the 
solutions are crimson with a slight violet tint; the same violet tint is 
observable in wool or silk dyed with quinoline-red- The absorptive 
spectrum of both dyes in alcoholic solution consists of two bands in 
the green and bluish-green, but the bands of quinoline-red are narrowei* 
and more intense than those of isoquinoline-red. The piatinochlorides, 
( 026 Hi 9 NaCl)*,PtGl 4 , are obtained as scarcely crystalline precipitates, 
insoluble in water, alcohol, and hydrochloric acid; that from quino¬ 
line red is violet-red in colour, whilst the iso-compound is pure 
crimson. 

As no difference has as yet been detected in the chemical behaviour 
of the two modificatious, the term quinoline-red refers to both in the 
reactions and derivatives described. When treated with zinc and 
hydrochloric acid, quinoline-red is quickly decolorised with formation 
of a leuco-base, which has, however, not yet been further investigated. 
When the reduction is effected by heating with alcoholic ammonium 
sulphide in sealed tubes for 8 to 10 hours at 200 ^, benzyl mercaptan 
and a new base of the formula C 19 H 14 K 2 are obtained. This base 
crystallises in plates of golden lustre, melts at 231*^, and sublimes at 
a higher temperature wi^out decomposition; it is insoluble in wat^r, 
sparingly soluble ir father, benzene, and cold alcohol, more readily in 
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oar1:)on bistilpliide, and readily in phenol. It shows feeble basic pro-^ 
perties; the hydrochloride crystallises in colourless needles. 

When heated with hydrochloric acid or when oxidised, quinolinc- 
red yields benzaldehyde; as in the reaction with ammonium sulphide, 
the group introduced in the form of benzotrichloride is again elim¬ 
inated. 

When quinoline-red is distilled with zinc, a mixture is obtained||rom 
which a base, ChHibK, was isolated. This is crystalline, niCs at 
86 —86*5®, and yields a sparingljf ^lAle crystalline platinochl^do. 

Reviewing the evidence deducibl e Jc >m the formation and #^lctiona 
of quinoline-red, the author considML that it must be repre? 5 ented 
either by C^NHfl-CPhCl-CeNHjM^lifby aNHe-CPhphCH^-CaNHr, 
but there is not yet sufficient gflHds to decide Whicteof the two 
formulae is correct. A. J. G. 

Combination of QuinaldineWtt^ Formamide. By P. T. 

Cleve {Ber,, 20 , 76).—When eqnitlfl^nt quantities of quinaldine and 
formamide are mixed together, a whi^ crystalline mass, readily soluble 
in alcohol, ether, and chloroform, is at once obtained. The compound 
C»NHeMe*C( 0 HyNH 2 forms radiating groups of needles, melts at 76®, 
and is decomposed by water; when heated in a sublimation apparatus, 
oily drops are obtained, which soon become crystalline. 

W. P. W. 

1, 3 Dimethylqulnaldine and Its Derivatives. By G. Pan a.totow 
(Per., 20 , 32—42).—1, 3 Vwtcfhylqmnaldtne^ C 9 NH 4 Me 3 [Mcs = 
2 ' : 1 : 2 ], is prepared by the condensation of metaxylidine with 
paraldehyde and concentrated hydrochloric acid. It crystallises in 
nearly colourless, monoclinic prisms or in small plates, melts at 146®, 
boils without decomposition at 260“ under a pressure of 719 mm., and 
volatilises readily with steam. It has the characteristic odour of 
quinoline, is insoluble in w'ater, readily soluble in alcohol, ether, and 
light petroleum. The sulphate, Ci 2 NHi.i,H 2 S 04 + HaO, forms small, 
white needles; the hydrochloride, Ci 2 NHi 8 ,HCl, also crystallises in 
needles; the forms transparent, tnclinic prisms; the platlno- 

chloride, (Ci 2 NHi 8 ) 2 ,H 2 PtClfl, crystallises in orange-yellow nei^dles ; the 
picrate forms long, yellow needles, melting at 185®. The methiodide, 
Ci 2 NHi 3 ,MeI + H 2 O, crystallises in small, yellow needles. 

Tetrahydrodimethylquinaldine, C 12 NH 17 , is formed by the reduction 
of the above base with tin and hydrochloric acid ; it is an oil boiling 
between 200® and 250®,and, like tetrahydroquinaldine, gives the charac¬ 
teristic red colour when treated with dilute nitric acid ; the platino- 
chloride, (CwNHi 7 ) 2 ,H 2 PtClB, forms oi*ange-coloured plates. 

Nitro* 1, 3*dimethylquinaldiney C 9 NH 3 Me 3 *N 02 , is the only nitro- 
derivative obtained in the nitration of the base; it forms long, white 
needles, melts at 92®, and is readily soluble in ether and chloroform. 
The platinochloride has the formula (Ci 2 Hi 2 No 02 ) 2 »H 2 PtCl 6 + 3HaO. 
Amidodimethylqmnaldine, Ci 2 NHi 2 ’NH 2 , obtained by reduction of the 
nitro-oompbund, crystallises in yellow plates. 

1 , 8 Dimethylquinaldinesulphonic acid, CgNHyMes^SOaH, prepared 
by the action of pyrosulphuric acid on the base, crystallises in small, 
yellow needles, and does not melt up to 260*^.. The barium salt crys- 
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tallises with. 3 mols. H «0 in silky needles, sparingly soluble in water. 
In order to ascertain the position of the sulphonio group in this 
substance, the author endeavoured to synthesise "a corresponding or 
identical acid by condensation from Jacobsen and Ledderboge’s meta* 
xylidinesulphonic acid (Abstr., 1883,593) ; he finds, however, that no 
condensation occurs with paraldehyde. This unexpected result would 
seem.Ao indicate that the constitution of this metaxylidinesulphonic 
acid w not that given by its discoverers [Me 2 : SO 3 H : NH, = 
1 ; 3 : 4 : 6 ], but that it is the 1 : 3 : 6 : 6 acid, as this latter consti¬ 
tution mot only agrees with th4 non-formation of a quinaldine, but 
also brings the formation of the acid into the general rule that the 
sulphouic group when introduced into an aromatic amide does not 
assume the meta-position relativdy to amidogen. 

VimethylquinoUnecarhoocylic acim CsNHiMei’COOH [Me 2 : COOH =; 
1 : 2' : 3], is obtained by oxidati(m of 1 : 3 dimethylquinaldine with 
chromic mixture. It crystallises in small, white needles, cannot be 
fused without decomposition, but can be sublimed in small quantity 
in long, lustrous needles; it is sparingly soluble in water and cold 
alcohol. The silver (with 1 mol. H 2 O) and barium salts are described. 
The platinotihloride^ (CiiHioN*COOH) 2 ,H 2 ptCl 6 + 4 H 2 O, crystallises 
in orange-yellow needles; the picrate melts at 221°. When distilled 
with lime, it yields orthomethylquinaldine. 

Diimtliylquinoline-ix^acryh'c add, C 9 NH 4 Me 2 *CH ! CH’COOH =s 
[1:3: 2'J. When 1, 3 dimethylquinaldine is heated with dry 
chloral for eight hours on the water-bath, the condensation product 
C 14 H 12 NCI 8 + H 80 is obtained in small, yellow needles, melting at 108®, 
and readily soluble in ether, alcohol, benzene, and hot light petroleum. 
This is boiled with aqueous potassium carbonate in a reflux apparatus 
for 15 hours, and the potassium salt formed, is neutralised with 
hydrochloric acid, when dimethylquinoline-»-acrylio acid separates. 
The latter crystallises in small, yellow needles, which decompose at 
180° ; the decomposition product melts at 210 °. A. J. G. 


Nomenclature of the Quinoxaline Series. By O. Hiksbebq 
(Ber,, 20, 21—23).—The author suggests that whilst the whole group 


of substances containing the typical ring 



should be termed 


quinoxaline bases, it will be convenient to divide them into two sub¬ 
groups. 1 . The quinoxalines proper, in which only a single-ring 
group is combined with the nitrogen-ring, the names of the individual 
compounds being formed by adding the termination quinoxaline to 
the name of such ring group, for instance,— 


N K K 



Quinoxaline. Toluqainoxaline. Naphthaqninoxaline. 
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2. The azines, in which the nitrogen-ring is in union with two other 
rings, of these compounds, phenazine, CjH 4 ^ I is the first 

member, the higher members being named— 

N N N 

C.H4/ I Nc,.H„ C,H./ I >C,„He. C.H4/ I '>C,4Hs, 


Naphthazine. 

&C. 


Tolunaphthazine. 


Phenanthrazine. 

A. J. G. 


Nitrotolylglycine and Oxydihydrotoluquinoxaline. By R. 

Leuckjlrt and A. Herrmann (Ben, 20, 24—31. Compare Hinsherg, 
Abstr., 1886, 82, Plochl, and also the authors, ihid,^ 351).—The barium, 
ammonium, and lead salts of orthonitrotolylglycine (nitrotoluidoacetic 
acid) are described. The ethyl salt crystallises in broad, yellow 
needles, melts at 65°, and is readily soluble in benzene, light petro¬ 
leum, &c. 

NH*CH 

Chlordihydrotoluquinoxaline, C 7 H 6 <^j^ . CCl^’ prepared by 


heating oxydihydrotoluquinoxaline with phosphoric chloride at 140— 
150°; it forms colourless needles, melts at 77°, has a quinoliue-like 
odour, and is insoluble in water, very readily soluble in alcohol, ether, 
benzene, and light petroleum. It has feeble basic properties. When 
heated with alcoholic potash, the chlorine-atom is displaced with 

formation of the exthoxide, This crystallises in 


brittle, silky needles, melts at 67°, and is readily soluble in hot water, 
alcohol, ether, benzene, or light petroleum. The corresponding 
metlwxide melts at 71°. When the chloride is heated in acetic acid 
solution with hydriodic acid at 240°, amongst other products a few 
drops of an oil of quinoline-liko odour was obtained ; this probably is 
dihydrotoluquinoxaline, but the amount was too small for investiga¬ 
tion. A. J. G. 


Conyrine Platinochloride. By T. Liweh (Per., 20, 67—68).— 
The author has submitted synthetical conjrine platinochloride (Abstr., 
1887, 160) to a crystallographic examination, and gives results which 
show that the crystals are precisely similar in form to those of the 
conyrine platinochloride obtained from natural conine. 

W. P. W. 

Hydrastine. By M. Pebund and W. Will (Ber., 20, 88—95).— 
In this paper, the authors substitute the formula C 2 iHnNO« for that 
previously ascribed to hydrastine (this vol., p. 174). They have ex¬ 
amined the base hydrastmine^ CuHnNOa + H 2 O, obtained together 
with opianic acid when hydi*a8tine is treated with oxidising agents. 
Hydrastinine forms white crystals, melts at 116—117®, fusion, however, 
occurring if it be kept at 100®for sometime, and is soluble in benzene, 
ethyl acetate (these solvents produce a partial decomposition), light 
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petroleum, ether, and water; the aqueous solution is strongly alkaHue 
and intensely bitter. Like cotarnine, of which it is the next lower 
homologue, hydrastinine crystallises from all solvents with 1 mol. 
HgO; this, however, is not present in its salts. The hydrochloride^ 
CiiHiiN’ 02 ,HC 1 , crystallises in feebly coloured needles, melts at 
about 212° with decomposition, and is readily soluble in oJcohol and 
water; the aqueous solution shows a feeble fluorescence, and is 
optically inactive. The sulphate^ CiiHiiN 02 ,H 2 S 04 , forms yellow 
crystals showing a green fluorescence, and is soluble in alcohol. 
The dichromate, OuHiiNOa^aOr^O?, crystallises in slender, golden- 
yellow needles, and is soluble in water. The methiodide, CnHiiN02,MeT, 
crystallises in slender, yellow needles showing a vitreous lustre, and is 
soluble in alcohol and water. The platinochloride, CnHnNOajHaPtCL, 
and the aurochloride form yellow crystals, whilst with potassium 
ferricyanide a compound crystallising in reddish-brown needles is 
obtained. 

Hydrohydrastinine, CnHnNOz, is formed when hydrastinine is re¬ 
duced with zinc and hydrochloric acid. This base forms white 
crystals, melts at 66®, and is readily soluble in ether, alcohol, benzene, 
carbon bisulphide, ethyl acetate, and acetone; the picrate crystallises 
in yellow needles. The hydrobromide, CnHiaTsTOajHBr, forms tufts of 
small, white needles, and, like the hydrochloride, is sparingly soluble 
in water. 

SydraMnio acid, CgHrNOi, is obtained by boiling hydrastine with 
dilute nitric acid until potassium hydroxide no longer precipitates the 
, product. The acid is crystalline, melts at 232° with decomposition, 
is soluble in alcohol and water, and resembles apophyllic acid (Abstr., 
1881, 110) in its properties. The silver salt, CsHelfOiAg, crystallises 
in needles. W. P. W. 

Action of Phosphorus Pentachloride on Substituted Form- 
amides and on Piperidine-derivatives. By 0. Wallach and P. 
LiiiHMAKN (Annalen, 237, 236—260).—The hydrochloride of a base of 
the composition C 9 HUN 2 is obtained by adding phosphoric chloride to 
a solution of diethylformaraide in chloroform. The resulting phos¬ 
phorus oxychloride is distilled off under reduced pressure, and the 
residue kept at a temperature of 100° for two hours. On the addition 
of platinum chloride to the alcoholic solution of the product, the 
platinochloride, (C 8 HiiN 2 ) 2 ,H 2 PtCl 6 , is precipitated. The intermediate 
product, CioHwClNa, previously described by Wallacb (Abstr., 1881, 
719) could not again be isolated. 

Diethylformamide forms two platinochlorides of the composition 
(NEt2*0bH)4,H3PtCl6 and (NEt 2 -COH) 2 ,H 2 PtCle + 2 H 2 O. 

Piperidine also forms two platinochlorides. When platinum chloride 
is added to a concentrated aqueous solution of piperidine hydrochloride, 
an anhydrous salt, (€ 51111 ^) 2 ,HaPtCl®, is precipitated. But if this 
salt is recrysiallisad from boiling alcohol mixed with a small quantity 
of hydrochloric acid, orange, needle-shaped e^stals containing 1 mol. 
of alcohol are obtained, (CiHiilf)3yH2Pt01e + 02H«0. The anhydrous 
salt melts at 198—200% the alcoholic salt at 191®, both with deoam- 
position. 
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Ethyl piperidyloxamate^ C8*tTH,„*CO*COOEt, is obtained as a colour¬ 
less, oily liquid, heavier than and insoluble in water, by boiling a 
mixture of piperidine and ethyl oxalate for several hours. The 
product boils at 28S—290°. It is converted into the oxarnide by 
ammonia. The oxarnide^ CsNHio^CO'OONHo, is deposited from a hot 
aqueous solution in monoclinic prisms; a : : c = 0*6(5182 :1 : 0*53426, 
/a ss 50® 53*5'. It is soluble in alcohol and melts at 126—127'', and is 
converted into the nitrile of piperidyloxamic acid, NC’CO’CsJfHio, by 
the action of phosphoric anhydride. 

'Piperidyloxamic acid, CftNHio'CO'COOH, is conveniently prepared, 
by adding a concentrated alcoholic solution of sodium ethoxide to an 
alcoholic solution of ethyl piperidyloxamate. The free acid is 
deposited in needle-shaped crystals on the addition of hydrochloric 
acid to the solution of the sodium salt. It dissolves fi^eely in alcohol 
and* chloroform, and melts at 128—129° with evolution of carbonic 
anhydride. Piperidyloxamic chloride is decomposed by distillation, 
yielding carbonic oxide and piperidyl earbamic chloride. The 
carbamic chloride boils at 237—238°, and is decomposed by warm 
water. With aniline it jie]d9 p)henylpiperulylcarhaviide, 

CfiNHio^CO-NHPh, 

a white crystalline substance melting at 171—172°. Diplperidyl 
carbamide melts at 42—43°, and boils at 296—298°. It is freely 
soluble in ether, alcohol, chloroform, and in acids. 

Formopiperidide, HCO'CftNHio, prepared by heating pipcridylcar- 
bamic acid in a flask with a reflux condenser, is a colourless liquid 
boiling at 222°. The aqueous solution reduces silver salts and 
Pehling’s solution, and forms a crystalline double salt with mercuric 
chloride, JICO-G,^}Iio,llgCU. 

The hydrochloride is precipitated in deliquescent needles when 
hydrogen chloride is passed into a solutioji of forinopiperidido in 
absolute ether. If the hydrochloride is dissolved in a small qinintity 
of water, and mixed with alcohol and platinum chloride, a crystalline 
platinochloride is deposited which has the composition 

(C6NHxo-COH)4,H.,PtCl6, 

and is analogous to that obtained from diethylformamide. A com¬ 
plicated reaction ensues when phosphoric chloride acts on formo- 
piperidide. The authors susygest that piperidine and the amido- 
chloride, CaNHio^CCUH, are formed in the first instance. These 
substances reacton each other, yielding the compound CHC1( C 6 NHio) 2 , 
which unites directly with platinum chloride to form the salt 
(CnHaiN201)a,PtCl4. W. C. W. 

Ptoznaanes, * By H. Beckurts {Arch, Pharm, [3J, 24,1041—1066). 
-^The detection of poisonous alkaloids in forensic and similar cases is 
greatly increased in diflSculty owing to the formation of ptomaines 
nem albuminoid substances of animal or vegetable origin, more 
especially as the ptomaines in their general chemical reactions bear 
great resemblance to the vegetable alkaloids. It has repeatedly 
ooonrred in criminal cases, that the two classes of compounds have 
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been confounded, eren by experts. All the basic nitrogenous products 
which result from the action of bacteria, whether of disease or 
decomposition, must be considered as ptomaines; and perhaps also 
certain definite poisonous basic substances, the leucomalnes, which 
according to Gautier are formed during life in man and the higher 
animals. 

Until very recently, only ptomaines of unknown composition had 
been isolated, and in all cases by the methods of Stas-Otto and Dra- 
gendorff. It is mainly to Brieger’s investigations daring the past four 
years, that we ai*e indebted for a more accurate knowledge of the 
composition of these compounds. (For Brieger’s method see Abstr., 
1886, 278.) From decomposing flesh, Brieger obtained neuridine^ 
CsHuPTa, and neurine, CaHisNO. From decomposing fish he obtained 
a poisonous isomeride of ethylendiamine, possibly ethylidenediamine, 
CaH 4 (NH 2 ) 2 , muscarine, C 5 H 15 NO 3 , and the physiologically inactive 
gadinine, CeHnNOa. Fully decomposed cheese yielded neuridine. 
Decomposing glue gave neuridine, dimethylamine, and a muscarine¬ 
like base, whilst rotten yeast gave dimethylamine only. As these 
compounds result from the action of bacteria on animal tissues, so 
Brieger showed that the same or analogous compounds were similarly 
formed in the human subject. In the earlier stages of decomposition, 
only choline was found. After three days, neuridine appeared in 
increasing amounts, whilst choline gradually disappeared, being 
replaced by trimethylamine. After fourteen days, neuridine had also 
disappeared. Later, there most commonly appeared cadaverine, 
€ 51116 X 2 , and putrescine, G 4 H 12 N 2 . With cadaverine is also found a 
substance of the same composition, called saprine^ but difi'ering con¬ 
siderably in its reactions. The bases choline, neuridine, cadaverine, 
pntrescine, and saprine are physiologically iiidifterent; but after 
fourteen days’ decomposition a new poisonous base, mydaleine^ was 
obtained which seems to be a diamine. In human remains (heart, 
lung, liver, &c.), maintained at — 9 to + 5° C. during four months, 
a new base, mydine, CgHnNO, was found, a strongly reducing agent, 
and a poisonous base, mydatoxine, C 6 H 13 NO 2 , also the poisonous 
methyl-guanidine was isolated. O. Bocklisch, employing Brieger’s 
method, obtained a large number of bases from decomposing fish. 
The bases so obtained were not poisonous, and attempts to separate 
the injurious compounds were unsuccessful. The fact that decom¬ 
position bacteria induce the formation of numerous basic substances 
from albuminoid compounds, makes it highly probable that pathogenic 
bacteria possess similar properties. Thus, Koch, Nioati, and Rietsch 
have found poisonous ptomaines in cholera. In cultivations of typhus 
bafeilla, a strongly basic poison, iyphotoxine, C 7 H 17 X 02 , was obtained ; 
and from tetanus cultivations a strong base, tetanine, C 13 H 80 X 2 O 4 , was 
obtained. The bases obtained by Brieger are either liquids of definite 
boiling point, or solid crystalline substances. The salts show the 
so-called general alkaloid reactions, so that as a group the ptomaines 
cannot be separated from the alkaloids. The nou-poisonous ptomaines 
readily give rise to poisonous compounds; thus, cadaverine, which 
has been shown by Ladenburg to be pentamethylenediamine, is con¬ 
verted by rapid distillation of the hydrochloride into the poisonous 
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piperidme. Whilst the constitution of cadaverine has just been 
indicated, pntrescine is either a dimethyletbylendiamine or methyl- 
ethyl-methylendiamine; which of the two, further investigation must 
decide. The present methods of isolating the alkaloids do not yield 
absolutely certain results, and further extended investigation is 
required. J. T. 

Origin of Ptomaines. By 0. Gbam (Chem. Gentr,, 1886, 647). 
—Althcmgh it cannot be denied that a part of the basic products 
(so-called ptomaines) occuning in most putrefying substances is 
formed by the putrefactive process itself, for instance, the poisonous 
sepsine found in putrid yeast, it is nevertheless possible that some of 
these substances may arise simply by reason of the chemical processes 
involved in the sepai’ation of these basic products. 

The simple action of heating organic compounds with ammonia 
salts may give rise to basic products. 

The author has for a long time tried in vain to obtain poisonous 
bases from putrid meat by Maas’s method. On treatment with amyl 
alcohol, an important quantity of these bases was obtained from meat 
in various conditions of putrefaction, but they were all perfectly 
inert. 

The hydrochloric acid derivatives after heating on a water-bath 
were also inert, but the lactic acid compounds under similar treat¬ 
ment showed decidedly poisonous properties. Similar observations 
were made with other bases obtained from putrid yeast free from 
sepsine. 

This transformation of a non-poisonous into a poisonous product 
by comparatively simple chemical action led the author to study the 
change of choline into the trimethyl vdnylammonium base. According 
to Brieger, the latter poisonous product is a frequent constituent of 
putrid matter, and arises from the action of putrefactive microphytes 
on choline. 

This same change can be eflPected by purely chemical means. The 
lactate of choline when heated, gives rise to a poisonous substance with 
muscurine-like action. Inasmuch as many researches have shown 
that choline is widely distributed throughout animal and vegetable 
organisms, and as it is moreover capable of being converted into a 
poisonous substance by simple chemical action, the author considers 
it necessary to conduct researches on ptomaines with more caution, 
and perhaps to regard with mistrust ptomaines possessing a muscarine- 
like action. J. P. L. 

Diastape. By O. Loew (2?e?r., 20, 58).—A reply to Lintner (this 
vol., p. 166), in which the author reaffirms the utility of the method 
of purifying ferments with lead salts, provided due precautions are 
taken. 



ABSTRAdWS OF OfilMlOAL PAPBRSi 


m 


Physiological Chemistry. 


Artificial Digestion. By A. Stutzer (Zeit. physiol, Chem,^ 11, 
207—282).—From a large number of artificial digestion experiments 
on the various forms of fodder used by cattle, it was found that after 
the gastric juice has digested all it can, a certain amount of the 
remaining proteld can be digested by means of an artificial pancreatic 
juice. The pancreatic extract was mixed with sodium carbonate 
solution, but equally good results were obtained whether the amount 
of sodium carbonate present was or 1 per cent. It was also found 

that the best results were obtained when the digestive fluid consisted 
of 25 c.c. of pancreatic extract to 75 of sodium carbonate solution, 
or rather that when less pancreatic fluid was added than indicated by 
this proportion, there was a slight diminution in the amount of 
proteid digested; when more than a quarter of the digestive fluid 
consisted of the pancreatic fluid, there was no increase in the amount 
digested. In order to obtain trustworthy results, it was found that 
six hours was a sufllcient length of time to expose (at a temperature 
of 37—40°) the fodder to the action of the digestive fluid : a longer 
exposure than this caused no further digestion. Tables are appended 
to the paper which give for 28 varieties of fodder, the total nitrogen, 
the amount of nitrogen combined as prote’id, the amount of nitrogen 
not present in proteids, the amount of proteid digestible in gastric 
juice, the amount indigestible in gastric but digestible in pancreatic 
juice, and the amount not digestible by either. W. D. H. 

Place of Origin of Uric Acid in the Animal Organism. By 

A. B. Gaurod {Proc, Boy, Soc.y 40, 484—485).—In continuation of 
previous experiments on the formation of uric acid in the animal 
economy (Abstr., 1883, 876), it is here shown that uric acid is secreted 
by the kidney cell as ammonium urato, and that the traces of sodium 
urate ordinarily found in the blood result from the necessary absorp¬ 
tion of the ammonium salt from the kidneys into the blood, in which 
it is subsequently converted into the sodium salt. 

The daily quantity of uric acid secreted, expressed as a ratio of 
the body-weight, varies from 1 in 1,000,000 in some carnivorous mam¬ 
malia to 1 in 85 in birds; in man it may be regarded as 1 in 120,000. 
The quantity contained in the blood has but little relation to that 
secreted by the kidneys. When the acid is absorbed from the 
alimentary catial, the blood becomes strongly impregnated with it, 
but if taken into the stomach, the secretion from the kidneys is not 
thereby increased. The proportion of acid found in different veins in 
the same bird is variable; but the quantity secreted daily by the 
kidneys is closely related to the quantity of nitrogenous food taken 
in the same time. V. H. V. 

Albuminoids of Human Milk and of Cows’ Milk. By 

Bibdebt (Ohem. Zeit.^ 10,1460—1461).—Remarking on the useless- 
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wees of the method of determining albuminoids in milk which de¬ 
pends on the precipitation with magnesium sulphate, it is shown tliat 
the filtrate from the magnesium sulphate precipitate (I) yields a pre¬ 
cipitate (II) with acetic acid ; the filtrate from this yields a precipi¬ 
tate (III) on boiling, and this filtrate gives a precipitate (IV) with 
tannin. With human milk, precipitate I = about 0*15—0*71 per 
cent.; II = 0*08—0*32; III, 0*02—0*08; IV, 005—0*32; with cow’s 
milk I = 2*33—2*58; II, 0*04; III, none or an unweighable quan¬ 
tity ; IV, 0*07—0*12. There is a decided difference between the two 
kinds of milk. 

E. Pfeiffer remarks that no method can be considered trustworthy 
which professes to separate these different albuminoids in milks; and 
relies on methods such as Ritthausen’s, in which all albuminoids 
present in tbe milk are precipitated at once. He, moreover, points 
out 'that not only human and cows* but also mares* and asses* milk 
have their characteristic albuminoids (caseins). D. A. L. 

Poisonous Ptomaine in Milk« By R. H. Fiuth {Lancet, 1,1887, 
213—214).—An epidemic of attacks of violent purging and vomiting 
among the soldiers in the Punjab was traced to tbe use of certain milk. 
The residue of the suspected milk was found to be of sp. gr. 1*025; 
casein, 4*1 ; fat, 3*9; and sugar, 5*04 per cent The dairy pans were 
found to be unwashed, and some emitted a repulsive odour; the 
weather at the same time w^as very hot. The milk was coagulated, 
filtered; the filtrate was neutralised and made feebly alkaline by 
potassium hydrate, and shaken with ether. On evaporating the 
ethereal cxtrfict, a crystalline residue of sickly odour and pungent 
taste was obtained. Given to men in small quantities, it produced 
nausea and headacbe. Given to dogs, in 16 minutes it produced 
violent purging and vomiting. 

PirvSt, milk tested in a similar way gave negative results. Eight 
samples of milk w^ere allowed to stands and tested every 20 days. After 
two months, three of the samples yielded the same crystalline sub¬ 
stance which produced the same symptoms when given to animals. 
This substance—which seems to be a ptomaine—is evidently the result 
of decomposition. No specific organisms on which to fasten it—beyond 
some common forms of oidium and penicillium—were found. The 
name proposed for it is lactotoxine, W. D. H. 

Nitrates in Animals and Plants. By W. Gossels (Chem, Gentr,, 
1886, 805—806).—The source of nitric acid in urine is very uncertain; 
it remains undetermined whether the nitrates come from the food or 
originate in the animal body. Differences appear to prevail in the 
individual classes of animals ; thus, whilst wdth a fiesh diet the urine 
of dogs is free from nitrates, human urine under the same circum¬ 
stances contains nitrates. In the human subject, a portion of the 
nitrates—which are either formed in the body or proceed from the 
food—are not altered. This is confirmed by the experiments of 
Weyl (Abstr., 1886, 413). 

The amount of nitric ^id separated remains nearly constant, and 
undergoes no increase on adding potassium nitrate to the food* 
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Experiments on the action of nric acid showed that this chang^ed th^ 
greater part of the potassium nitrate taken into other products, thus 
allowing only a small quantity to be secreted in the form of nitric 
acid. From this it may te concluded that a reduction process is going 
on in the body, the end-product of which is ammonia. Gt. H. M. 

Hiiftier's Reaction in Bile. By J. Marshall {Zeit physiol Chem,^ 
11 , 233—238).—Observations were made on the contents of the gall¬ 
bladders of 543 American oxen who had lived on prairie grass in 
the West, and on dried hay during the three days* journey to Pennsyl¬ 
vania. Of these specimens 296 had a yellow, 248 a green coloui*. 
Hiifner’s reaction was given by 15*4 per cent, of the yellow specimens, 
and by 6‘8 per cent, of the green : 22 per cent, in all. The sp. gr. of 
the bile was on the average 1*024; the minimum being 1*016, the 
maximum 1*037. The mean volume of the contents of the gall-bladder 
was 322 c.c.; the maximum being 730, the minimum 90 c.c. 

The proportion of glycocholic to taurocholic acid in those specimens 
which gave Hiifner’s reaction was 1 : 0*77; in those which did not 
give the reaction it was 1:33; and, in some cases, glycocholic acid 
was absent altogether. 

The bile was mixed with hydrochloric acid and ether; the propor¬ 
tion of bile, acid, and ether being 100 : 5 : 30. It was then allowed to 
remain 24 hours in a cool place. In some cases crystallisation began 
almost immediately, but after a long time there was but little increase 
in the amount of crystallisation which occurred. To hasten crystal¬ 
lisation, instead of the ethyl ether used by Hiifner, light petroleum 
was found better. Benzene was also employed, but it was found that 
the crystals obtained by that means were badly formed, and impreg¬ 
nated with the biliary pigment. 

The best and quickest method of obtaining glycocholic acid in 
colourless crystals is as follows:—A drop of hydrochloric acid is added 
to fresh bile; the mixture shaken and filtered; ethyl ether and hydro¬ 
chloric acid are then added to the filtrate in the proportion above 
noted; the mixture shaken and allowed to remain. The crystals 
formed are collected on a filter, washed with water holding hydro¬ 
chloric acid and ether in solution, and dried in the air. By recrystal¬ 
lisation they are obtained perfectly colourless. W. D. H. 

Albxtmin in Normal Urine. By C. Posnee (Chem. Oentr., 1886, 
730—731).—When an excess of alcohol or tannin is added to a filtered 
urine in which the ordinary tests fail to detect albumin, a greater or 
less precipitate is thrown down under all conditions. In both cases, 
the precipitate must contain the whole of the albumin. The alcoholic 
precipitate, tested with the biuret reaction, with glacial acetic and 
concentrated sulphuric acids, and with gold chloride in formic acid 
solution, gives reactions which show that albumin is present in the 
urine. It is apparently serum albumin. G. H. M. 

Mucin in Urine. By H. Citron (Chem. Oentr., 1886, 775).— 
Filtered urine often rives a precipitate with acetic acid which is in¬ 
soluble in an excess of the reagent, and the reactions for albumin. 
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TbiB is especially the case with the decomposed and alkaline urine ot 
patients suffering from catarrh of the bladder. This precipitate is 
probably a decomposition-product of cellular tissue. A similar sub¬ 
stance also occurs in true albuminons urine, or in urine which does 
not contain ordinary albuminoids. This precipitate, when it does not 
consist of uric acid, must not be ascribed to mucin. 

Mucin never occurs in undecomposed urine in cases of catarrh of 
the bladder, and only in the very slightest traces, if at all, when 
decomposition has occurred. Gr. H. M. 

Physiological Action of Paraldehyde. By A. Bockal (Ghern, 
Centr., 1886, 622).—In opposition to Cervello, the author has found 
that paraldehyde acts as a stimulant before it acts as a hypnotic; the 
magnitude and duration of this stimulating action being in inverse 
ratio to the dose. During the period of excitation, the reflexes are 
increased, but they gradually subside with larger doses until they are 
altogether completely lost. 

With toxic doses, the power of reflex action is lost so rapidly that 
the stimnlating action as well as the original increase of reflex action 
pass unobserved. 

Applied locally, paraldehyde acts similarly to chloroform and ether. 
Death is caused by paralysis of respiration, which may to a certain 
extent be countei’actcd by artifi(;ial respiration. In consequence of 
its vasomotor action, paraldehyde causes an increased secre tion of 
urine. It is a powerful antidoho to strychnine, for 10 times the fatal 
dose of strychnine may be administered to dogs that have pre\riously 
received paraldehyde without any toxic effect. Strychnine, on the 
other hand, is not an antidote to paraldehyde. J. P. L. 

Physiological Action of Methylal. By A. Mairet and Combe- 
MALK (Cowpt, re7id,, 104 , 248—250).—The experiments were made on 
guinea-pigs, cats, dogs, and monkeys. The lesults show that sleep is 
produced more rapidly by hypodermic injection or by inspiration of 
tbe vapour than by injection, but in the last case it is more persistent. 
The higher the animal in the scale, the more sensitive is it to the 
hypnotic action of the methylal. In large doses, methylal exerts a 
toxic action, and may cause death by producing inflammatory lesions 
of the different organs ; but in doses of 0*25—0*5 gram per kilo, of 
body-weight the only symptom observed is deep sleep preceded by 
somewhat increased salivation ; and if the slumber is very prolonged 
the temperature is slightly reduced. The methylal is rapidly elimi¬ 
nated from the system, and the heaviness which is apparent imme- 
diately on awakening rapidly passes away. C. H. B, 

Butylchlorai Hydrate and Chloral Hydrate as Antidotes for 
Strychnine and Picrotoxin. By E. Koch (Ghem. Gentr., 1886, 
811).—Butylchlorai hydrate is useless as an antidote for strychnine 
poisoning; in picrotoxin poisoning, it behaves in the same way as 
chloral hydratlBbth fail to overcome the treble minimum fatal dose 
of the poison. Picrotoxin is successfully used as an antidote against 
the narcosis of butylchlorai hydrate and chloral hydrate. In spite of 
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many similarities, these two substances are very different in tiiair 
mode of acting, not only quantitatively bat also qualitatively. 

G. H. M. 

Action of Gaseous Poisons. By J. Bklky (Ohem. CetUr,, 1886, 
887—889).—By applying a spectroscope to the ear of a rabbit, the 
author has been able to observe during life the changes produced in the 
spectrum of the blood by various gaseous poisons. On ligaturing the 
base of the ear, the blood thus cut off from the general circulation 
loses its oxygen, and the spectrum of reduced heemoglobin is developed. 
In poisoning by carbonic oxide^ the fact of the formation of carboxy- 
bssmoglobin during life was ascertained. 

In poisoning by hydrocyanic add, the oxyhmmoglobin bands were 
well seen up to the moment of death, but a few minntefl|^terwards 
they were replaced by a single band, which was proved to do that of 
hsemoglobin, and not of the hydrocyanic acid compound examined by 
Preyer, by the fact that the spectrum of oxyheDtnoglobin returned 
when the ear was plunged for a time into cold aerated water. 

Nitrous oxide appears to have no different action from that of other 
inert gases. With nitHc oxide, reduction of the oxyhaemoglobin 
occurred in minutes, the haemoglobin band being visible at the 
moment of death. By interrupting the experiment when reduction 
was nearly complete, or by immersing the ear after death in aemted 
water, the oxyhaemoglobin bands returned. There was therefore no 
evidence of the formation of a compound of nitric oxide and haemo¬ 
globin incapable of absorbing oxygen. Moreover, the blood did not 
become purple, as was the case with blood treated with nitric oxide 
after removal from the body. 

Ammonia gas reduces the oxyhaemoglobin, and may therefore cause 
death by asphyxia, even when so dilute as to be respirable. By dis¬ 
continuing the ammonia in time, oxyhaemoglobin is again formed. 

Hydrogen sulphide reduces oxyhaemoglobin vigorously, but oxidation 
returns when the blood is exposed to air. M. J. S. 

Sausage Poisoning. By A. Ehrbnbkrg {Zeit. physioL Chem., 11, 
239—256).—Sausages, the consumption of which had caused an 
epidemic of “sausage poisoning” in Wiirtemborg, were subjected to 
chemical investigation. Metallic poisons having been proved absent, 
Brieger’s method (Ptomame, Berlin, 1885—6) was used for the isola¬ 
tion of bases the result of putrefaction j the following bases were 
separated and identified by their reactions, and by the analysis of 
their auro- or platino-chlorides: choline, neuridine, dimethylamine, 
trimethylamine, and methylamine, The injection of these bases or 
their chlorides into animals subcutaneously, or their administration 
by the mouth, caused no symptoms of poisoning. It is supposed that 
in the later steges of putrefaction the poisonous bases become broken 
up into these simpler but non-poisonous compounds. This is sup¬ 
ported by the fact that if poisonous sausages are kept over a certain time, 
they lose their toxic properties. Or again, in certain cases where 
poisonous products are not obtained, this may be due to the fact that 
the methods of investigation which involve repeated evaporation 
with hydrochloric acid) may decompose the bases in quei^n. On 



VBGBTABIiE PHTSIOLO0T AND AG^EICULTURB. 393 

distilling the sausages with faming nitric acid, a distillate containing 
indole and skatole was obtained. Ammonia was also present. 

Bacteriological investigation showed the presence of two forms of 
micrococcus, and a bacillus which rapidly liquefied gelatin. This 
bacillus was alone investigated. Sterilised preparations of blood, liver, 
lung, heart, and intestine, the materials out of which the sausages 
are chiefly made, were subjected to its action, the usual precautions 
against infection from other bacteria being taken. From blood, 
skatole, indole, and leucine were obtained after it had acted for ten days; 
from the liver, lung, and heart similarly treated, indole, butyric acid, 
choline, neuridine, dimethylamine, and trimethylaiiiine were obtained. 
From the intestine, ammonia, choline, methylamine, dimethylamine, 
trimethylamine, and diethylamine were obtained. In control experi¬ 
ments in which no special bacillus was employed, but simply putrefac¬ 
tion allowed to take place, the same substances were formed, with the 
exception of diethylamine. As a result of the action of the bacillus on 
a nutritive medium, consisting of meat infusion to which peptone was 
added, trimethylamine, diethylamine, neuridine, and triethylamine 
were formed. In all the preceding cases, the bases obtained were 
injected into animals (guinea-pigs and rabbits), and in all cases with 
a negative result. If this bacillus is the cause of the formation of a 
poisojious base, it is necessary to investigate its action at different 
stages, for in the later stages of its action it seems to act destructively 
on the bases formed, or it may be here again that the methods ad opted 
to obtain the bases themselves bring about the decomposition of the 
poison into the simpler non-poisonous compounds above mentioned. 

W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Chemical Constitueiits of Bacteria. Bj L. Yincenzt {Zdt. 
physiol, Chom,^ 11, 181—183).—The experiments relate to Bacillus 
suhtilis. A pure culture was obtained by Roberts’ {Phil, Trans., 164) 
method. The fluid containing them was filtered through asbestos, 
the bacteria remaining on the filter were washed with water and 
0*5 per cent, sodium hydroxide solution, digested with artificial gastric 
juice for 24 hours, washed free from peptones; finally they were 
washed with alcohol and ether, and dried. 

In the cell-wal], which was all that remained after this treatment, 
no cellulose was found: but it was niti^ogenous, yielding from 5*3 to 
11*16 per cent, of nitrogen in different specimens, the amount seeming 
to depend on the different stages of growth of the bacteria. No opinion 
is expressed as to the nature of this nitrogenous substance. 

W. D. H. 

Behaviotir of Micro-organisms in Artificial Mineral Waters. 

By J. SoHNXS {Ohewi* Oentr.^ 1886, 699).—The author corroborates 

VOL., Lil. 2 d 
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previous observations as to tbe effect of carbonic anhydride on the 
micro-organisms present in water. Water thns impregnated suffers a 
constant diminution in the number of organisms possessing vitality. 
In spring water containing a number of organisms he found that from 
one-half to two-thirds were rendered inert, or incapable of repro¬ 
duction, after the water had been impregnated with carbonic anhy¬ 
dride. J. P. L. 


Source of Trimethylamine in Ergot of Rye. By L. Brirgbb 
(Zeit, physiol. Ohem.^ 11, 184—185).—The presence of choline bases 
in Secale comutum suggested that it might be the source of the 
trimethylamine found by Walz. The base obtained is undoubtedly 
choline; crystals of its aurochloride were obtained; these were 
prismatic, the prisms often grouped in stars. They contained 
44*57 per cent, of gold (theory 44*45). This salt is decomposed at 
264® (uncorr.). With platinum chloride, the platinochloride was also 
obtained. After removing the choline from the alcoholic extract of 
Secale oomnhtm by precipitation with alcoholic mercuric chloride and 
filtering, not a trape of trimethylamine was obtained by distilling the 
filtrate, so showing that it is under ordinary circumstances a decom¬ 
position product of choline. W. D. H. 


Amount of Caffeine in Various Kinds of Coffee. Bv B. H. 

Paul and A. J. Cownley (Pharm. J. Trans. [3], 17, 6()5). —In esti¬ 
mating caffeine in coffee beans, the best results have been obtained 
by the following method. The finely powdered coffee is mixed with 
moist lime, and percolated with alcohol. The residue left on evapo¬ 
rating the percolate is treated with water and a few drops of dilute 
sulphuric acid, filtered, and tlie filtrate exhausted with chloroform, 
which on evaporation leaves the caffeine fit for weighing. By this 
method, the following results have been obtained with different kinds 
of unroasted coffee:— 

Percentage of 

Kind of coffee. caffeine. 

Coorg. 1-10 

Guatemala . 1*18 

Travancore . 1-16 

Boasted coffee contains about 1*3 per cent, of caffeine, but this 
amount varies slightly. D. A, L. 


Ash of Cinchona Bark. By D. Hoot>ER (Pharm. J. Trans. [3], 
17, 545—546).'—The average obtained from 300 estimations shows 
that barks cultivated in India contain over 3 per cent, of ash, 
Benewed and old natural barks are poorer, but never fall below 2 per 
cent, of ash. Young bark and branch bark gives as mnch as 4 per 
cent., and the leaves as mnch as 5 and 6 per cent. Natural crown 
bark, which growa at an altitude of 7000—8000 feet, is richer in ash 
than natural bark which grows at 5000 — 6000 feet, and the red« is 
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rubier than the ledger growing at 3000—5000 feet. The following 
analyses are of ashes from the bark grown on the Nilgiris, 0. officinalis 
in the Dodabetta plantation, 0. mcciruhra at a lower level at Nadu* 
vatam. The figures agree on the whole with those of Carles for 
American barks, except that no copper has been detected. 

Soluble Soluble 

in water. in acid. Insoluble. 

C. officinalis^ per cent. .. 27*33 66 92 5*75 

C, succiruhray „ .. 24*46 69*94 5*60 

Insol. Soluble 

Si02. SiOj. AI2O3. Fe203« Tiln. OaO. M^gO. 

C, officinalis.. 5*75 1*42 2*70 285 trace 32*7 207 

C. succiruhra, 5*60 4*40 4*24 3*21 — 32*8 2*52 

K2O. NaaO. COg. SO 3 . Cr. 

0, officinalis.. 16*.S5 3*40 27*22 1*16 3*93 0*45 

G. succiruhra. 12*49 2*28 27*77 1*08 3*19 0*42 

D. A. L. 

Action of Mercurial Vapour on Leaves. By V. Jodin {Ann. 
Agronom.^ 12, 563—580).—The author has studied especially the in¬ 
fluence of mercurialisation on respiration, and on the power of resist¬ 
ance to desiccation. Simple exposure of the leaf to an atmosphere 
which is in contact with a surface of mercury or of an amalgamated 
plate, is sufficient to excite the phenomena of mercurial poisoning. 
These are an increase at first in the respiratory power, due to a sort of 
stimulation, perhaps similar to that produced by electricity; after 
some time the respiratory power falls below that of a non-mercu- 
rialised leaf. As regards transpiration, the effect of mercurial vapour is 
to destroy in a very short time the resisting power of the leaf to desic¬ 
cation, so that, for example, a leaf which normally takes 103 hours 
to lose half the total quantity of water which it is capable of losing 
by exposure to air, will, after mercurialisation, suffer the same amount 
of desiccation in 14 hours. A litre of air saturated with mercurial 
vapour at 20® contains at most 0*00071 gram of the metal, yet this 
quantity is sufficient to produce in a few hours the complete mer¬ 
curialisation of 30 grams of fresh loaves. It is difficult to class this 
phenomenon amongst the chemical or mechanical phenomena hitherto 
recognised as physiological factors. J. M. H. M. 

Direct Absorption of Nitrogen from the Atmosphere by 
Vegetable Soils. By Berthelot {Compt. rmd.^ 104, 205—209).— 
The author has extended his researches (Abstr., 1886, 175, 736) to 
the case of vegetable soils. 

The soils were placed in vessels of glazed earthenware, and in some 
oases were protected, in others exposed to air and rain, the rain-water 
being collected and analysed, and the amount of ammonia and nitric 
acid in the air being also determined. The results show that vegetable 
soils continually absorb nitrogen from the air, even when they are not 
supporting veg^tion. The amount absorbed is in all cases very much 
greater than the quantity of nitrogen existing as ammonia or nitrogen 

2 dC 2 
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oxides in the air or rain. In fact the rain removes from the soil in 
the form of solnble nitrates considerably more nitrogen than it 
brings in the form of ammonia. At the same time, the amount of 
nitrogen absorbed is far greater in the case of soil exposed to rain than 
where the soil is protected, probably owing to the greater activity 
possessed by the nitrogen-absorbing organisms nnder the former con¬ 
ditions. In the majority of cases, a notable proportion of the absorbed 
nitrogen is converted into nitrates. C. H. B. 


Analytical Chemistry. 


Determination of Sulphur in Albumincud Substanoes. By 

W. Kochs {Chem. Centr,, 1886, 894).—Carius’s method always gives 
low results, since even after heating for three hours at 200® the oxida¬ 
tion of the sulphur is not complete. Liebig’s method, on the other 
hand, gives higher and (joncordant results. Since, however, albu¬ 
minoid substances free from ash are liable to produce too violent an 
evolution of gas, it is convenient to heat the substance with 10 parts 
of nitric acid of sp. gr. 1*4, and evaporate to dryness on the water- 
bath before fusing with potash and nitre. M. J. S. 

Weirs Method for the Volumetric Estimation of Sulphides. 

By C. FaiEDHEiM (Ber., 20, 59—62).—The author states that this 
method is utterly untrustworthy, as copper sulphide when precipitated 
by hydrogen sulphide from ammoniacal copper solutions carries down 
copper oxide, and the copper sulphide has a great tendency to oxidise 
and redissolve. Under these circumstances, a correct result can only 
be obtained when the error in the one direction chances to equal that 
in the other, A. J. Q. 

Volumetric Estimation of Nitrous Acid. By A. G. Green 
and ¥. Evbrshbd (J, Soc, Chem, Ind,, 6, 633—634).—In a previous 
communication (Abstr., 1884, 870), Green and Bideal described a 
process for the volumetric estimation of nitrous acid by means of 
aniline. Although the results obtained by this process are very accu¬ 
rate, it is somewhat lengthy, and requires too much care in manipula¬ 
tion to be generally available for technical purposes. In the modifica¬ 
tion described in the present paper, the autliors have greatly simplified 
and shortened the operation by substituting normal for decinormal 
solutions. The advantage of this process is that most oxidisable 
substances which may be simuitaneously present are not affected. In 
fact it is possible to estimate nitrites by this means under conditions 
which would entirely preclude an oxidation method. D. B. 

Determinatioii of Photqphorus in Steel and Iron. By 0.. 
Mbinbkb {Chem, Centr.j 1886, 682).— ^By precipitating with molybdate 
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eolntion at not too high a temperature, the percentage of phosphorus 
in the ignited precipitate maybe taken as 1*754 At higher tem- 

? eratures the percentage is smaller, but can never exceed the above, 
*here is no necessity to remove silica when determining phosphorus 
by this method in siliciferous iron. M. J. S. 

Detormination of Phosphoric Acid. By P. Bents (Ohem. 
Gentr.^ 1886, 948).—On the occasion of a phosphoric acid determina* 
tion, in which the precipitates with molybdate and magnesia respec¬ 
tively were allowed only 3 or 4 hours to form instead of 12, as was 
formerly the practice, low results were obtained. As no other cause 
for the deficiency could be assigned, the author thinks that the 
modem practice requires reconsideration. M. J. S. 

Detection of Arsenic. By H. Hager {Ghem. Centr., 1886, 080— 
681).—The liquid to be tested is brought in contact with a plate of 
brass, when the presence of arsenic will be indicated by a grey 
deposit. Heavy metals, even iron, must be absent. Pure hydro¬ 
chloric acid should be added until the liquid contains 5—15 per cent, 
of hydrogen chloride. If much arsenic is present, it is sufficient to put 
a few drops of the liquid on the brass plate and warm gently. After 
a minute or two the plate may be rinsed with water and examined. 
For minute traces, it is better to leave the drops on the plate iu the 
cold, and examine from time to time without rinsing off. One part 
of arsenic in 80,000 will give a grey film in half an hour, 1 in 250,000 
in an hour. If IJ hours elapse without any indication, arsenic may 
be considered to be absent. 

If antimony is suspected, it is better to immerse a strip of brass in 
the liquid, and either warm (50—99®) or set aside for some hours at 
ordinary temperature. Arsenic gives a steel-grey to black film, anti¬ 
mony a light-grey. Held in a spirit lamp flame, an arsenic film be¬ 
comes steel-blue and volatilises; antimony remains unchanged. If 
the deposit can be scraped off into a dry test-tube, add to it two drops 
of water, then 10 of nitric acid (30 per cent.). Arsenic will dissolve, 
antimony remain undissolved, M. J, S. 

Use of Copper containing Arsenic for the Dearsenification 
of Hydrochloric Acid. Reinsch’s Test for Arsenic. By H. 

Hager {Ghem. Oentr.^ 1886, 772—773).—Copper foil used for the de- 
arseuification of hydrochloric acid must be pure and its surface bright 
and free from dirt. Copper foil which has been already used for this 
purpose, may be scoured with sand to remove the film of arsenic, and 
again used. The fact that the copper usually contains traces of 
arsenic does not interfere with its use for the dearseuifi(jation of 
hydrochloric acid, since the ai*senic exists iu the form of an alloy 
which is not attacked by acid. 

Before using copper foil for the qualitative detection of arsenic by 
Reinsch’s method, it should be tested as followsA piece of per¬ 
fectly bright foil is immersed in perfectly pure hydrochloric acid of 
10 to 12*5 per cent., and allowed to remain for two hours; if at the end 
of that time it is still quite bright, it may be used for the detection of 
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arsenic; if the surface has become dimmed, the foil is of course rejected* 
The foil may contain traces of arsenic and still give no coloration with 
acid; in that case, it can be used both for the dearsenification of acid 
and for the qualitative detection of arsenic. 

For the detection of arsenic in copper, Odling’s method may be used. 
This consists in distilling the copper with hydrochloric acid and iron 
oxide or chloride ; volatile arsenic chloride passes over and is found 
in the distillate. 

A rapid and good test for arsenic in copper is to place a drop of 
ammonium hydroxide on a piece of bright metal, allow it to remain 
30 minutes, wash off with water and dry with a cloth; then place a 
few drops of dilute acetic acid on the spot and allow to remain 10 
minutes, again wash with water and dry with a cloth. If the copper 
contains traces of arsenic, a gray colour is seen where the ammonium 
has been. This is a very sure test. G. H. M. 

Apparatus for Estimating Carbonic Anhydride and all 
similar Gases. By R. Bauer (/. pr. Chem, [2], 36, 86—87).—Im- 
provements in the form previously described (Abstr., 1884,1216) with 
the object of rendering it less fragile. 

Application of Allen’s Nitrometer to the Estimation of 
Ammonium Carbonate in Spiritus AmmonisB Aromaticus. B.P. 

By E. D. Gravill (Pharm. /. Trans. [3], 17, 445).—For the purpose 
suggested in the title, the nitrometer is filled with mercury, 5 c.c. of 
spiritus ammonim aromaticus admitted, then gradually 5 c.c. of hydro- 
chloric acid, and the volume of carbonic anhydride liberated is 
measured with the necessary precautions. D. A. L. 

Estimation of Zinc as Pyrophosphate. By M. Braqabd (Chem. 
Zeit.f 10, 1605—1606).—The process described by Losekann and 
Meyer (Abstr., 1886, 836) is identical with that given by Tamm 
(this Journal, 1871, 1214). The author states that it is more con¬ 
venient to treat the zinc solution with the necessary quantity of 
ammonium chloride, acidify with hydrochloric acid, heat to boiling 
and, whilst hot, add the disodium phosphate until the reaction is 
alkaline. The liquid must be stirred all the time, care being taken to 
avoid rubbing the sides of the vessel; it is then boiled for two or three 
minutes and left at rest for 24 hours. The precipitate (without the 
filter-paper) may be ignited to fusion without suftering loss of pyro¬ 
phosphate ; but it is more convenient not to carry the ignition so far. 
The presence of filter-paper during ignition occasions loss owing to 
reduction and volatilisation of zinc. Many ways were tried to get rid 
of the paper; the best way is to remove as much of the precipitate as 
possible, then treat the filter with a saturated solution of ammonium 
nitrate, evaporate, ignite, &c. The precipitate is practically insoluble 
in water at 16®. 6. A. L. 

Determination of Cadmium and its Separation from Copper. 

By A. Kohnbe (Ohem. 1886, 813—816).—The author has 

examined the methods proposed for the estimation of cadmium and 
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its separation from copper. He concludes that the gravimetric de¬ 
termination of the sulphide is not accurate enough for anything but 
technical work ; the volumetric method gives good results for amounts 
of cadmium sulphide between 0*07 and 0*6 gram. The determination 
as sulphate is fairly accurate for large quantities. The pyrophosphate 
method is quite untrustworthy, since the double phosphate is soluble in 
water (0*03 gram in 1000 c.c.) and very easily reduced during igni¬ 
tion. To obtain good results, the precipitate must be washed with the 
smallest possible quantity of water, dried at 100®, separated as com¬ 
pletely as possible from the filter-paper, and what remains on the 
paper neglected. The precipitate, when washed with alcohol and ether 
and dried, has the composition CdNH 4 P 04 . 

The following is the best method for the separation of copper:— 
The solution of the two metals, freed as far as possible from free nitric 
and hydrochloric acids, is treated in an Erlenmeyer’s flask in a water- 
bath with a concentrated solution of sulphurous anhydride. When 
the copper solution is nearly reduced, a little more sulphurous anhy¬ 
dride solution and a previously calculated amount of potassium iodide 
are introduced. If suflGicient sulphurous anhydride is present, the 
slight yellow colour disappears on boiling. The excess of sulphurous 
anhydride is driven off and the copper iodide collected on a tared filter. 
The cadmium is precipitated from the filtrate by hydrogen sulphide 
and weighed as sulphate. This method requires the amount of copper 
present to be approximately known, since the presence of an excess of 
potassium iodide leads to errors. The separation of the two metals 
by sulphuric acid can under certain conditions give good results. The 
methods which require the addition of an organic substance to effect 
the separation are not to be depended on. G. H. M. 

Estimation of Manganese. By R. W. Atkinson (/. Soc. Chem. 
Ind., 6, 365—367, and 467—468).—A 'detailed criticism of the 
methods in general use for the estimation of manganese. The old 
gravimetric method depends for its accuracy on attention to details 
combined with the recognition of the fact that the manganese dioxide 
first precipitated is impure, retaining both lime and zinc oxide 
when these are present in the original sample. Owing to the length 
of time occupied in the gravimetric method of estimating manganese, 
the use of Pattinson’s volumetric process is strongly recommended by 
the author, although it is said to give results which are slightly below 
the truth, the difference being attributed to the incomplete oxidation 
of the manganese. Where accuracy is required, the gi'avimetric 
method in which the manganese is twice precipitated by bromine and 
ammonia, however tedious, is the only practical process. D. B. 

Volumetric Determination of Manganese. By R. Sghoffel 
and E, Donate (Monatsh. Chem.^ 7, 639—650).—When arsenious 
acid is added to a hot, neutral solution of potassium permanganate 
previously treated with a corresponding amount of zinc sulphate and 
some zinc oxide, the solution is quickly decolorised with formation 
of arsenic acid and manganese dioxide. The titration of the 
arsenioas acid is carried out as follows :—300 c.c. of water is heated 
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to boiling and treated with 30 to 50 c.o. of a saturated eolation of ssinc 
sulphate together with some zinc oxide sludge; a known volume of per¬ 
manganate solution is added, and then, drop by drop, the solution of 
arsenious acid until the permanganate is decolorised. The arsenious 
acid solution is prepared by dissolving 1‘5 to i‘8 gram of the ordinary 
acid in 1 litre of water. The zinc oxide and sulphate must both be 
treated with permanganate before being used. 

200 to 300 c.c. of water and 30 c.c. of a saturated zinc sulphate 
solution are heated to boiling; some zinc oxide sludge and a known 
volume of permanganate solution are added, and then gradually the 
manganese solution. The amount of permanganate must be such that 
the solution after addition of the manganese solution is still strongly 
coloured. It is again heated to boiling and titrated with the arsenious 
acid solution. Better results are obtained when zinc oxide is not 
added until before the titration with acid. When iron is present, 
as is often the case, it is necessary to add the zinc oxide as first 
described, otherwise the separation of the precipitate containing iron 
is not so quick. 

The estimation of manganese in special cases is carried out as fol¬ 
lows : 1 or 2 grams of the spiegeleisen or crude iron, &c., in the form 
of borings is dissolved by boiling with hydrochloric acid, diluted and 
filtered, and the solution boiled with an excess of potassium chlorate. 
The solution is made up to 200 or 300 c.c., and an aliquot part 
neutralised with sodium carbonate and treated with a slight excess of 
prepared zinc oxide. It is added to a mixture of 200 to 300 c.c. of 
water and 30 c.c. of saturated zinc sulphate solution previously boiled 
aild then treated with a known amount of permanganate solution; 
it is boiled and the excess of permanganate titrated with arsenious 
acid. 

In the case of manganese ores containing more than 40 per cent, of 
manganese, the amount taken is about | gram. N. H. M. 

Volumetric Estimation of Antimony in the Presence of Tin. 

By H. Giraui) (BvlL Soc. GMm.j 46 , 504—505).—It is well known 
that whilst in neutral solutions antimony trichloride is oxidised by 
iodine, in very acid solutions the reverse reaction takes place. 
Stannic chloride is not thus reduced by hydriodic acid. The author 
makes use of this difference as a moans of estimating antimony. 

The mixed salts are converted into chlorides, dissolved in hydro¬ 
chloric acid, and potassium chlorate added to convert them into 
perchlorides. The excess of chlorine is driven off by heat, and an 
equal volume of hy^drochloric acid and an excess of potassium iodide 
then added. The iodine liberated is extracted with carbon bisulphide, 
and titrated with sodium thiosulphate. L. T. T, 

Ferric Chloride as a Test for Organic Substances. By W. 

H. Incb (P/tarm. J. Trans. [3], 17 , 461—462).—The author prepares 
a neutral ferrous chloride from cupric chloride by means of iron wire, 
and in the coarse of testing he converts this into ferric salt by adding 
bromine. The fallowing reactions are obtained: I, being with 
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ferrbtiB chloride; II, with addition of bromine; III, with addition of 
excess of bromine. 



I. 

II. 

III. 

GuUic acid. 

faint blue 

indigo 

bleached 

Tauuic acid. 

colourless or faint 
blue-violet 

blue-black 

green to red 

Pyrogallol. 

faint blue 

ruby 

ruby 

Ammonium benzoate .. 

colourless 

reddish ppt. 

no change 

„ salicylate.. 

rose 

violet 

brown-red 

Cinnamic acid. 

colourless 

yellow-orange ppt. 

no change 

Sodium acetate. 

do. 

ruby 

no change 

Morphine. 

do. 

dirty-blue 

yellow-white ppt. 


D. A. L. 


Precipitation of Dextrin by Iron. By H. A. Laxdwehr {Chem, 
Ceiitr,^ 1886, 954).—lii opposition to Nasse, the author maiiiiains the 
possibility of separating gum and glycogen from dextrin, by precipi¬ 
tating ferric oxide in the liquid; the two former being thrown down, 
and the dextrin remaining in solution. The precipitation by iron of 
the achroodextrin, obtained by Nasse from glycogen, proves its dis¬ 
tinctness from ordinary dextrin. The insolubility of the precipitate 
in hydrochloric acid, and the difficulty of removing all the iron, 
however, reudei*s this method for the determination of glycogen less 
convenient than the older one of Briicke. 

The precipitation of glycogen or gum by ferric hydroxide appears 
to be due to a mechanical adhesion, as there is too much iron in the 
precipitate for a compound in molecular proportions. M. J. S. 

Estimation of Patty Acids in Soaps. By E. Bauer (J, pr. 
Chem, [2], 35, 88—810-—The solution and decomposition is per¬ 
formed in the usual manner by warming 6 grams of the fj*esh soap 
covered with glycerol until the mixture is homogeneous; it is then 
treated with 100 c.c. of alcohol, and titrated with hydrochloric 
acid. An excess of acid is then added, and the layer of fat which 
separates transferred by means of a pipette to a clock-glass; the clock- 
glass is placed on a larger glass previously cover(‘d with a layer of 
tine glass pearls, and heated in an oven. The flask is washed out 
with a little light petroleum until free from fat. The glasses which 
had previously been weighed are then weighed with the fat. The 
percentage of free alkali is determined by estimating the carbonic 
anhydride before and after treatment with ammonium carbonate. 

N. H. M. 

Quantitative Estimation of Oxalic Acid in Urine. By O. 

Nickel {Zeit, physiol, Chevi,^ 11, 186 —200).—The methods of esti¬ 
mating oxalic acid in urine, proposed by Neubauer and Sclmltzen, 
were compared together, and found to give very varying results. 
The amount of variation was not constant, as the percentage of oxalic 
acid waa sometimes higher by the one, sometimes by the other methodi 
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Various modifications of both methods were also tried, but with 
equally unsatisfactory results. The variations seem to depend on the 
slight solubility of calcium oxalate in media in which it was formerly 
supposed to be insoluble, such as acetic acid, distilled water, and 
alcohol. There is also no certain method of separating calcium 
oxalate from the phosphate. Ko new method of analysis is, however, 
proposed. W. D. H. 

Estimation of Fat. By M. Kbetzschmar {Ohem. Zeii.y 10, 1556). 
—To avoid the inconvenience attached to the removal of the dried 
mass when using gypsum as the absorbing material in the estimation 
of fat in milk, the following modification is suggested. By means of 
a suitable mould, a square piece of tin-foil is pressed firmly in to the 
porcelain dish which is intended for use, the foil is made fast by 
turning down the projecting corners. The gypsum and milk are put 
in this, and when dry are easily lifted out and pulverised ; the foil is 
cut up and put in the extraction apparatus along with the powder. 

D. A. L. 

Analysis of Oils. By L. Archbdtt (/. 8oc, Ohem. Ind,^ 6, 303— 
312).— Maumene's Test, —In employing this test for the examination of 
rape and olive oil, the author found that without great care ver^ 
discordant results might easily be obtained. He describes in detail 
the method he uses. From the results of a series of experiments 
made with a view of showing the effect of employing sulphuric acid 
of differert strengths, it is inferred that there is no advantage in 
using weak acid on the ground of greater concordance in the results, 
the use of an acid of 97 per cent, strength being preferred. It appears 
best to allow the acid to drop slowly from the pipette into the oil. 

The Elaidin Test. —The author describes a method of preparing a 
reagent for this test, which gives perfectly concordant results, and 
which will keep for several days, whilst Poutet’s solution rapidly 
undergoes change, and has always to be freshly prepared. From 
a series of trials made with a view to determine the best mode of 
applying this test so as to detect fraudulent admixtures, the author 
concludes (1) that the test must be made at a temperature not 
lower than 25®, and that the temperature must be uniform throughout 
the experiment; (2) that the length of time required for solidification 
is of far greater importance than the ultimate consistence of the 
elaidin formed. 

Iodine Absorption. —The author has made some experiments with 
rape oil, the results of which on the whole confirm those of Hiibl, 
which were made on olive oil. He finds that in order to obtain the 
maximum absorption, it is necessary to add about twice the quantity 
of iodine actually absorbed, and to allow the solution to remain at 
least from 3 to 6 but not more than 24 hours before titrating. 

D. B. 

Distinction of Castor«Oil fSrom other Fatty Oils. By 

Finkeneb (Ohem. Zdt.y 10, 1500).—Shaking with alcohol, sp. gr. 
0*829, at ordinary temperature (about 17*5^) yields turbid solutions 
with olive, sesame, linseed, cotton-seed, or rape oil, or with castor oil 
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taixed witli these oils, whereas pure castor oil gives a clear solution. 
For testing purposes, 10 c.c. of the castor oil is poured into a 100 c.c. 
cylinder marked at 10 c.c. and 60 c.c. from the bottom, 50 c.c. of 
alcohol is added, the whole well shaken, and examined after being 
at rest two or three minutes; turbidity indicates the presence of at 
least 10 per cent, of other oils. Castor oil yields with sulphuric acid 
a substance soluble to a clear solution in 40 volumes of water, but 
this is the case even when it is mixed with 20 per cent, of olive or 
sesame oil; although these oils and other fatty oils yield milky solu¬ 
tions when treated in a similar manner. D. A. L. 

Preserving Standard Tartar Emetlo Solutions. By A. R. 

Miller (/. Soc. Ckem. Ind,^ 6, 464).—It was found that by excluding 
th^ air from the solution it was possible to keep it for any length of 
time without decomposition taking place. D. B. 

Opium Analysis. By C. M. Stillwell {Amer. Chem, 8, 
296—308).—The method differs from those of Fliickiger and Squibb 
in a number of details. The sampling must be very carefully con¬ 
ducted and the whole made homogeneous by rolling with the hands on 
a slab of glass, in case the opium is soft; but by grinding with or 
without additional drying if it be hard. About 10 grams of the 
sample is broken up with 100 c.c. of water in a beaker, and when 
completely disintegrated allowed to remain some houi*s; a few drops 
of sulphuric acid may be added. The solution is filtered and the 
residue washed with about 20 c.c. of water, then returned to the 
beaker, digested for some minutes with 30 c.c. of water, again filtered, 
and this process repeated twice more. The washings are fii*st concen¬ 
trated at a gentle heat on a water-bath, then the stronger solution is 
added and the whole evaporated to about 25 c.c. When cold, 5 c.c. of 
alcohol (sp. gr. 0*82) is added, and the whole transferred to an 
Erlenmeyer’s flask, using 6 to 10 c.c. of wash water; 5 c.c. of alcohol 
and finally 30 c.c. of ether are added with gentle shaking ; any preci¬ 
pitate that may form is to be disregarded, as it is removed afterwards, 
4 c.c. of ammonia solution (sp. gr. 0*960) is added, the flask closed 
with a cork moistened with ether, and at once shaken until the 
morphine separates, when it is allowed to remain 12 hours. 

The ethereal layer is decanted on to a small filter, the flask rinsed 
several times with 10 c.c. of ether without shaking, and these rinsings 
also decanted on to the filter; the aqueous portion is then filtered, the 
crystals removed from the flask, and the whole washed with mor- 
phiated spirit (1 part of strong ammonia and 20 parts of alcohol, 
the whole saturated with morphine, namely, 0*33 per cent.) ; secondly, 
with morphiated water (containing 0*04 per cent.), again with mor- 
phiated spirit; and finally twice with 10 c.c. of ether to remove all 
narcotine. The paper is dried at 100®. The mother-liquor and the 
first washings of ether and morphiated spirit are treated with 3 c.c. 
of ammonia in a closed flask, and again allowed to remain to make 
sure of the precipitation being complete. The chief impurity in the 
morphine so obtained is calcium meconate, and some organic matters 
insoluble in water and alcohol \ the purification is effected by treating 
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the dried and, weighed precipitate with hot alcohol of 95 per cent.; 
after removing the bulk of it to a beaker, the paper and residue, after 
thorough extraction with hot alcohol, are dried and weighed, thus 
giving the weight of the pure morphine. H. B. 

Estimation of Quinine Sulphate. By G. Yulfius (Arch. 
Pharm, [3], 24 , 1022—1023).—The method described is identical 
with that given in the next Abstract. 

Quinine Chromate in Analysis. By J. E. db Vrij (Arch. 
Pharm. [3], 24 , 1073).—4 grams of quinine sulphate is dissolved in 
400 grams of boiling water; to this is added 1 gram of potassium 
chromate dissolved in a little water; after remaining some hours 
quinine chromate separates in anhydrous crystals of the composition 
(C2oH24N202)2,H*Cr04; it is soluble at 14° in 2733 parts of water, and 
at IG"" in 2000 parts. 

For the estimation of cinchonidine in quinine sulphate, 5 grams of 
the sulphate is dissolved in 500 grams of boiling water, 1*2 grams of 
potassium chromate dissolved in a little water added, and the whole 
allowed to remain until next day, when the quinine chromate is 
collected on a filter and washed. The mother-liquor and washings 
are heated with soda on a water-bath for some time, whereby the 
cinchonidine separates out in the crystalline form, and is collected, 
dried at 160°, and weighed. The authoi* found in 5 grams each of 
three commercial samples, 0*197, 0*205, and 0*244 gram of cinchoni¬ 
dine respectively. 

To determine the amount of pure quinine in the sulphate, 2 grams 
of the sulphate was taken and treated as above with 0*5 gram 
potassium chromate. The precipitated chromate was weighed, and 
this weight was increased by 0*05 gram for each 100 c.c. of mother- 
liquor and wash-water. From the total thus obtained, the amount of 
quinine is easily calculated. J. T, 

Neutral Quinine Chromate. By 0. Hesse (Pharm. J. Trans. 
[3], 17 , 685 and G65).—Recently De Vrij (preceding Abstract) recom¬ 
mended a process for estimating quinine in the sulphate, it was based 
on the formation of quinine chromate, which was washed, air-dried, 
and weighed as (C2oU24N202)2,H2Cr04. The author of the present 
communication now points out that the air-dried sample contains, in 
addition to the above, 2 mols. HjO. It becomes anhydrous at 80°, at 
higher temperatures decomposes. In a note, the Editor of the above 
Journal points out that the dry salt rapidly absorbs moisture from the 
air, and attains the same weight it had before drying. For this and 
another reason, the large correction required for solubility, the method 
is not recommended. 

In the second paper, it is shown that hydroquinine and cinchonidine, 
when present in quinine sulphate, cannot be correctly determined by 
De Vrij’s chromate method, for although the neutral chromates of 
these two substances are more readily soluble than quinine chromate, 
yet they cannot be separated from the latter by crystallisation, as they 
crystalUse out with the quinine chromate. In fact, where quinine 
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sulphate contains 8 per cent, or less of hydroquinine, the latter 
behaves exactly like quinine; whilst in the presence of 0*3 per cent, 
of cinchonidine, the mother-liquor from the quinine chromate yields 
a precipitate consisting not wholly of cinchonidine, as is supposed by 
De Vrij, but for the most part of a compound of seven molecules of 
cinchonidine with one^molecule of quinine; also when the percentage 
of cinchonidine exceeds 0*3, the mother-liquor not only behaves in 
the same way, but a varying quantity of cinchonidine chromate crys¬ 
tallises with the quinine chromate. The mixture of chromates 
obtained on treatment with ammonia and ether yields the compound 
C 2 oH 24 N 20 a, 2 CioH 2 aN 20 , which by crystallisation from hot dilute alcohol 
can bo converted into large, brilliant, rhombohedrons of the formula 
C2oB[24i^202,7Ci9U22l*r20. 1). A. Xi. 

Quinine Sulphate. By E. Jungleisch (J. Fharm. [5], 15, 5—18). 
—A criticism of methods of assaying quinine sulphate, showing that 
the methods given in the Codex of 1884, after Kernerand others cited, 
are more or less unsatisfactory. J. T. 

Detection of Bosaniline Salts and Sulphonated Rosaniline. 

By A. Liebmann and Studer (/. Hoc. Chcvi. Imh, 5, 287).—SchiflTs 
X'esearches {Compt. rend., 64, 487) have shown that aldehydes 
give an intense violet coloration w'ith a solution prepared by treating 
rosaniline salts with sulphurous anhydride. Schmidt (Abslr., 1882, 
179) confirmed the general application of this reaction, and showed 
that acek)no produced the same violet tint. The authors have success¬ 
fully applied this reaction to the detection of aldehydes or acetone in 
the urine of persons suffering from diabetes. They have found that 
this property of the aldehydes and of acetone can he ap})licd in¬ 
versely for the detection of rosaniline salts and sulphonated rosani- 
lines in dyes, wines, and lozenges. This test is exceedingly delicate, 
a distinct reaction with acetone being obtained, for instance, when 
cudbear is adulterated with only one-fortieth per cent, of rosaniline. 

D. B. 

Detection of Acid Coal-tar Colours in Wine. By J. H. de 

Rego {Chem. Centr., 188G, 842—843),— Girard’s process in its original 
form fails to detect acid coal-tar dyes, but it can be used by filtering 
whilst the mixture is still acid. 

The following method is veiy serviceable for red dyes, hut not for 
others:—10 c.c. of the wine is nearly neutralised with a 5 per cent, 
potash solution; a saturated acid solution of mercuric acetate is added 
until the mixture is greenish, and it is then filtered. It the wine 
contains an acid dye, the filtrate will be coloured, and the colour will 
become more intense on adding hydrochloric acid; if otherwise, the 
filtrate will be yellowish, and will become paler with acid. A deep 
yellow filtrate, becoming red with hydrochloric acid, may be obtained 
from a pure wine if the process be varied. 

A much more sensitive test is the following:—To 5 drops of the 
wine, if a strongly coloured Portuguese wine, or about 1 c.c. of any 
other wine, add a eolation of manganous sulphate in strong hydrogen 
peroxide, then 2—3 drops of 10 per cent, ammonia, heat to boiling, 
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and filter. A colourless filtrate is obtained, whicb, if acid dyes be 
present, assumes a red colour on addition of hydrochloric acid. Basic 
coal-tar colours give at once a coloured filtrate. If too much wine 
is employed the filtrate will not be quite colourless. 

The author, however, prefers the following process:—To 15 o.c. of 
the wine add sufficient barium peroxide, then pass carbonic anhydride 
until the mixture assumes a chocolate colour, but not longer. It will 
then give a perfectly colourless filtrate, which, on addition of hydro¬ 
chloric acid, will exhibit characteristic colours if acid dyes are present, 

M. J. S. 

Beactions for Discriminating between Chrysophanio Acid 
and the Santonin Colouring Matter in Urine. By G. Hoppx- 
Setler {Chem, Centr., 1886, 746).^—Aqueous soda produces a red 
colour in urine containing both the santonin colouring matter and 
chrysophanio acid. In the former case, the red colouring matter is 
easily soluble in amyl alcohol, and gradually changes to yellow in 
contact with atmospheric oxygen, whilst in the latter case the red 
colouring matter is insoluble or almost insoluble in amyl alcohol, and 
persists for a very long time. These colours differ also in spectroscopic 
properties. J. P. L. 

Quantitative Reactions for the Separation of Some Resins. 

By M. V. Schmidt and F. Erban (Monatsh, Ohem,, 7, 655—672).— 
The authors have applied the methods of Kottstorfer (Zoit, artaL 
Ghern,, 18, 199) and of v. Hiibl (Dingl. polyt 263, 281) for the 
detection of fats, to the examination of resins, and are enabled to 
determine tbe relative amounts of the various resins in a mixture 
without actual separation. The resins are identified by (1) the 
amount of potash required to saturate 1 gram of the resin dissolved 
in alcohol; (2) the amount of caustic potash which combines with 
1 gram of the resin when the latter is boiled with an excess of 
alcoholic potash solution ; (3) the percentage of iodine which the resin 
is capable of taking up. The methods for determining these data are 
given, and also a table in which are the numbers already determined 
for the various resins. 

In the examination of solutions of resins in alcohol or in turpentine, 
the liqnid is first steam distilled until the distillate shows no acid 
reaction. The residue is dried at 110®. A systematic method of 
fractional separation of the resins by means of solvents is described in 
detail. Tables are also given showing the solubility of resins. 

K H, M. 

Test for Tannin. By J. E. Saul (Pharm. /. Trans. [3], 17, 387). 
—The substance is mixed with water, a few drops of an alcoholic 
solution of thymol are added, and then concentrated sulphuric acid. 
Commercial tannin yields a rose-coloured turbid solution, pyrogallol 
a dull-violet solution, whilst gallic acid remains colourless, or nearly 
so. D. A. L. 

Separation of Globnlin from Albumin in Urine. By A. Orr 

(Chem. Centr.y 1886, 540).—The author points out that the separation 
of globulin from albumin in urine by saturation with magnesium sul- 
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pliate, is only complete in those cases where at least one-half of the 
phosphoric acid is in the form of neutral phosphate, otherwise the 
nrine should be brought to this condition by the addition of alkali. 
60 grams of magnesium sulphate is added to 50 c.c. of urine, and 
the solution allowed to remain 24 hours at 30—35®, being shaken 
occasionally. When these precautions arc observed, the results are 
trustworthy. C. F. C. 

Detection of Traces of Albumin. By R. Palm (Zeit, anal. 
CUem., 26, 35—38).—The sensitiveness of the test for albumin de¬ 
pending on its precipitation by an acid, can be much increased by 
dissolving the acid in alcohol, or, bettei’, alcohol containing 10 per 
cent, of ether; an excess of the reagent will not then redissolve the 
precipitate. 

Sodium sulphantimonate added to an albumin solution made alka¬ 
line with ammonia, gives a yellow precipitate. Sodium nitroprusaido 
acidified with acetic acid, and also potassium antimonatc, are sensitive 
reagents, but all three give precipitates with the alkaloids. The 
following are free from that defect:—(1.) An alcoholic solution of 
ferric acetate, previously rendered basic by heating with excess of 
recently precipitated ferric hydroxide. (2.) An alcoholic solution of 
basic cupric acetate. The precipitate dissolved in acetic acid and 
boiled with excess of soda, shows reduction in presence of albumin. 
(3.) An alcoholic solution of lead acetate or chloride; or (4) a solu¬ 
tion of freshly precipitated lead hydroxide in water. This last will 
detect 1 part of albumin in 500,000 of water. The colourless pre¬ 
cipitates from (3) and (4) are adapted for confirmation by Adam¬ 
kiewicz’s test (violet colour on mixing with glacial acetic and sulphuric 
acids). M. J. S. 

Presence of Albumin in Vegetable Tissue: Microchemical 
Test for Albuminoids. By F. Kkasser {Monatsh. Chem,, 7, 673— 
697).—The various colour tests for albumin are discussed and shown 
to be insufficient, as they aro also produced by substances other than 
albrminoids. When albuminoids are treated with alloxan an intense 
purple coloration is produced ; the colour is also produced by tyrosine, 
aspartic acid, and asparagine. The reaction must take place in the 
cold aud the mixture be kept free from ammonia. In festing for 
albumin, the substance is first washed with hot water to remove other 
compounds present which give the reaction with alloxan. Millon’s 
reagent {Compf. rend.^ 28, 40) is the only one which shows a definite 
structure in albumin; namely, the presence of a monohydroxylated 
aromatic nucleus. The reaction has the drawback that it will not 
take place in the case of a tissue containing much water, owing to the 
formation of basic mercury salts. In testing for albumin by this 
method in cellular tissue, the absence of vanillin (the only other 
substance containing a monohydroxylated aromatic ring which has as 
yet been found to be present) is determined by Wiesner’s phloro- 
glucinol reaction; it is still better to wash the section to be tested 
with warm water. 

The author’s methods for detecting albumin consist (1) in showing 
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the presence pf the monohydroxylated aromatic nuclens by Millon’s 
reaction; (2) in showinjiilf the presence by means of alloxan of the 
gvonp —CH 2 *CH(]SrH 2 )'COOH formed by the decomposition of albu¬ 
min after exclusion of aspartic acid and other non-albuminoid sub¬ 
stances. N. H. M. 

Detection of Blood Stains in Presence of Iron Rust. By E. 

Dannenbekg {Chem., Cenfr,, 1886, 840—842).—The test for blood 
based on the formation of heemin crystals fails when the stain is on 
rusty iron, in consequence of the insolubility of the compound of hmmin 
with ferric oxide. The following treatment, however, yields crystals 
which it would appear are absolutely characteristic of blood. A few 
drops of strong potash solution is placed on the stain, and the object 
is*»—when possible—warmed by a spirit-lamp flame. Meanwhile the 
stain is loosened by scraping, and the turbid liquid is transferred to a 
porcelain basin. There it is washed by decantation, pouring away the 
pale-red ferric oxide, but retaining any heavy, dark-brown, granular 
substance. This, after draining off the water, is treated with a drop 
or two of ammonium sulphide and triturated while gently w^arming. 
The solution is filtered from the ferrous sulphide, and is examined by 
Erdmann’s method (Otto, Aumiittclung der Gifie^ 6th Ed., p. 228). The 
dry residue on the microscope slide is treated with acetic acid—not 
adding so much as to escape beyond the cover-glass ; the acid is then 
slowly heated just to incipient boiling. On examining with a magni¬ 
fying power of 300—800 the pi'esenco of blood will be indicated by 
the appearance of elongated, rhombic plates of brown colour, but 
with a colourless stripe in the direction of the longer diameter. They 
are found usually at the edges of the drop or of the cover-glass. It 
appears to be difficult to produce them at will from blood alone, but 
in 30 experiments with the iron compound no failure occurred. The 
name hasmidin is proposed for these crystals. M. J. S. 

Dannenberg’s Hsemidin Crystals. By C. Amthor (Clipm. Zeit, 
10, 1479).—These crystals, obtained by Dannenberg (preceding 
Abstract) by treating blood mixed with ferric oxide with ammonium 
sulpiiide and water, are now shown to be simply sulphur crystals. 

D. A. L. 

Analysis of Hoofs and Horns. By J. Hughes (Chem. News, 64, 
314—315).—The author draws attention to the importance of taking 
moisture into consideration when analysing hoofs and horns, as, when 
powdered for analysis, these substances become very hygroscopic. 
When determining nitrogen in such highly nitrogenous substances by 
the soda-lime method, the quantity of soda-lime should exceed that 
generally used in nitrogen combustions; it is doubtful even then if all 
the nitrogen is obtained as ammonia. D. A. L. 
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Red Fluorescence of Alumina. By L. de Boisbaijdean (Gompt, 
rend.y 104, 330—334). —The author has obtained the red fluorescence 
with pure alumina after it has been strongly heated. 

Alumina which has been heated at a temperature between the 
melting points of copper and silver gives only a trace of the red fluo¬ 
rescence in a vacuum, but after addition of 0*01 per cent, of chromic 
oxide, the fluorescence becomes much more intense. The fluorescence 
increases in intensity with an increase in the proportion of chromic 
oxide, and is very brilliant when the amount of the latter reaches 0*33 
per cent. The spectrum of the fluorescence shows a nebulous band 
in the region of the line C. 

Alumina containing about 6 per cent, of potassium oxide, after it 
has been moderately heated and mixed with 0 00021 per cent, of man¬ 
ganous oxide, shows no red fluorescence, but a ft^ble green fluo¬ 
rescence is visible, and this increases in intensity with the proportion 
of manganese, and becomes very brilliant when the amount of man¬ 
ganese oxide is 1*0, 0*1, or 0*033 per cent. If the mixture is very 
strongly heated, the green fluorescence becomes much more intense 
and is very brilliant—even when the proportion of manganous oxide 
is only 0*001 per cent. 

Magnesium oxide, prepared from magnesium sulphate, when mixed 
with 0*1 percent, of chromic oxide, shows a brilliant red fluorescence; 
this is still distinct, although not so intense, with somewhat less than 
0*01 per cent, of chromic oxide. The Sfiectrura shows a nebulous band 
in the region of the line C. If the magnesium oxide is very strongly 
heated, the fluorescence becomes more intense. 

Gallium oxide, prepared from the nitrate and strongly heated, 
shows a violet-blue fluorescence which changes to a magnificent red 
when 0*67 per cent, of chromic oxide is added. The red fluorescence 
is obtained with 0*1 per cent, of chromic oxide, and if the amount of 
the latter is only 0*01 per cent., the fluorescence is at first bine, but 
soon changes to red. C. H. B. 

Phosphorescence of Alumina. By E. Becqukkkl (Oompf, rend.^ 
104, 834—33o).— Some strongly ignited alumina, obtained from 
Boisbaudran, showed only a faint, greenish fluorescence in a vacuum, 
but it showed a bright red phosphorescence in the phosphoroscope 
when subjected to the influence of the electric arc. The rays in sun¬ 
light, <fcc., which excite the phosphorescence of alumina are between D 
and F, and from half-way between F and G to H. In a vacuum, the 
exciting rays are chiefly of much higher refrangibility. The results 
obtained by* different methods of excitation are evidently very dif¬ 
ferent. 

If the vacuum in a tube containing rubiivs is imperfect, the rubies 
show scarcely any titico of luminosity under the influence of the elec- 
voXi. Lii. 2 e 
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trie discharge, but when the exhaustion becomes gproat, a brilliant red 
phosphorescence is observed. 

It is possible that chromic oxide confers on alumina the power of 
absorbing difFerent exciting rays, and thus increases its power of phos¬ 
phorescence. This action would be similar to that exerted by certain 
dyes on photographic plates. C. H. B. 

Phosphorescence. By E. Lommel {Ann. CJiem. FhyR. [2], 30, 
473—487).—By a method already described {ibid.y 20, 847) the 
author has examined the light emitted by a series of 16 phospho¬ 
rescent substances prepared by Dr. Schuchardt, and by Balmain’s paint. 
The substances were placed in small mica cells, and sunlight or the 
electric light, filtered through two blue and two violet glasses and a 
solution of ammonio-cupi'ic sulphate, concentrated on them by means 
of a lens. The (exciting light thus contained only rays from midway 
between P and G to the ultra-violet. The phosphorescent light was 
examined spectroscofdeally both during illumination and subsequently. 
The calibration of the spectroscope is very fully described. 

None of the specimens were chemically examined. Twelve of them 
were styled calcium sulphide, one strontium sulphide, and the remain¬ 
ing three double sulphides of strontium and antimony. The calcium 
prepamtions emitted light of all colours—from red to violet. The 
spectra obtained from them were sometimes continuous, sometimes 
not; but collectively they agreed in showing three well-marked and 
fixed maxima of luminous intensity; namely, I, for X =?: 0*584 in the 
yellow; II, for X = 0-517 in the gi’een; and III, for X = 0*462 in the 
blue. In individual specimens, however, sometimes one, sometimes 
two of these maxima were either faint or wanting ; this giving rise to 
the various colours emitted by them. The 12 specimens may be 
divided into five groups according to the maxima present. 

Azure-blue and bluish-violet (two specimens), three maxima 
present. 

Blue (2 and Balmain’s paint), II and III present, 

Violet to rose-red (5), I and III present. 

Greenish-blue (1), only II present. 

Orange (1), only I present. 

After illumination has ceased, some of these maxima may fade more 
rapidly than others, and hence the tint of the phosphorescence may 
change. 

The spectra of the strontium sulphide (green) and of the strontium 
antimony sulphides (yellow) wore continuous from red to violet; but 
each showed only one maximum of intensity. During illumination, 
this maximum was not only differently placed in each case (X = 0'542 
in the green for strontium sulphide ; X = 0*656 in the yellow-green, 
and 0*578 in the yellow for strontium antimony sulphide), but on 
withdrawal of the light it appeared to move slightly towards the violet, 
while the spectrum rapidly faded from the two ends towards the centre. 

By inserting a little screen coated with the phosphorescent substance 
into the eye-piece of the spectroscope, the author has also been able to 
examine the effect of the various rays of the spectrum on the above 
substances after they had been excited by a short exposure to daylight^ 
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In every case there was a period of intensified phosphorescence in the 
parts exposed to the red and ultra-red rays, followed by more or less 
i*apid extinction. As a rule, the first period was very short; but in 
those specimens in which the green maximum, II, was well developed, 
the intensifying effect lasted for a long time—sometimes for hours, and 
even after the red illumination was withdrawn. All calcium prepara- 
iions showed, in the intensified parts, the luminous bands already 
described (Zoc. c^Y.) during illumination; and after the intensifying 
rays were cut off a dark image of the less refrangible spectrum on a 
bright backgi’ound appeared on the screen sooner or later. 

By means of the phosphorescent eye-piece, the author has also traced 
the rays which are most effective in oxciting phosphorescence in each 
case. The general result arrived at is, that the least refrangible rays 
of the light emitted by the calcium preparations are produced by the 
most refrangible rays of the exciting light. The same rule holds, 
though less generally, for the strontium antimony preparations. 

Ch. B. 

Comparative Actions of Heat and Solar Radiation. By E. 

Duclaux (Compt. rend., 104, 294—297).—A large number of organic 
compounds containing carbon, hydrogen, and oxygen were subjected 
to the action of heat or solar radiation in presence of air, silver nitrate, 
polassiiira permanganate, platiuic chloride, auric chloride, and other 
oxidising agents. 

The results show that all reactions of the nature of combustion 
which can bo produced by the action of heat can also be producicd by 
solar radiation ; but several decompositions which are effected by sun¬ 
light cannot behronght about by the influence of heat alone. All tho 
decompositions consist in the splitting up of the original molecule 
into simpler molecules, amongst which may bo mentioned formic, 
acetic, and butyric acids, methyl and ethyl alcohols, and ether—com¬ 
pounds which are relatively stable in the conditions under which they 
are formed. As a rule, the same substance yields the same products, 
whatever the nature of the oxidising agent with which it is in contact; 
but to this law there are a few exceptions. Lactic acid, for example, 
yields acetic acid when oxidised by the action of air, but butyric acid 
when oxidised by mercury salts. The stable products of combustion 
do not exist ready formed in the original molecules, but are the ivsnlt 
of a rearrangement of the atoms. This is shown by the fact that the 
same products are obtained from different substances, and also by the 
fact timt one and the same substance may yield different products 
under diffei’ent conditions. As a rule, the products contain a smaller 
number of hydrogen and carbon-atoms than the original substances, 
the exceptions being formic acid, which is obtained from oxalic acid, 
and butyric acid which is obtained from lactic acid. Potassium per¬ 
manganate, which in many cases will act in the dark, yields the same 
products as the action of sunlight, and the compounds, which it 
attacks most readily, are those which are also least stable in contact 
with other oxidising agents. It constitutes the most convenient 
reagent for determining the influence of alkalinity, acidity, &c., on 
the rate and limit of the oxidising action. C. H. B. 

2 e 2 
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Simple Form of Water Battery. By H. A. Rowland (Amer. J. 
Sci,, 33, 147).—Strips of zinc and copper, each 2 inches wide, are 
soldered together so as to make a combined strip rather less than 
4 inches wide. This is then cut into pieces about a quarter of an inch 
wide, each composed of half zinc and half copper. A thick plate of 
glass, a foot square, is heated and coated with shellac, and to this are 
stuck the strips of copper and zinc which have been bent into the 
shape of the letter U, with the branches a quarter of an inch apart. 
The soldered portion is fixed in the shellac, and the two branches 
stand up in the air, so that the zinc of one piece comes within one- 
sixteenth of an inch of the copper of the next one. A row 10 inches 
long will thus contain 30 elements. The rows being placed one-eighth 
of an inch apart, a space 10 inches square will contain 800 elements. 
The plate is carefully warmed, and a mixture of beeswax and resin is 
poured on to a depth of half an inch. The back of the plate is fitted 
into a wooden frame with a ring screwed in the centre, so that the 
whole can be suspended with the elements below. When required for 
use, the tips of the elements are dipped into a pan of water, and the 
battery again hung up. The space between the elements will hold a 
drop of water that will not evaporate for an hour. The battery is 
thus in operation in a minute, and is perfectly insulated by the glass 
and cement. B. H. B. 

Sodium Dichromate Cell. By S. L. Haudino (Amer. J. BcL, 
33, 61—66).—The author has made a series of comparative tests of 
sodium dichromate and potassium dichromate with reference to the 
relative constancy or powers of endurance, the electromotive force, 
and the resistance of the two batteries. The cells, in every case, 
-were set up like the Bunsen battery; the proportions used being 
those given by the chemical reactions which taie place within the 
cells. 

JUisistance, —Lodge’s method was used for determining the resist¬ 
ance of the cells. For the sodium dichromate cell the resistance was 
found to be 0*4967 ohm, and for the potassium salt cell it was 
0*468 ohm. The resistances of both cells could undoubtedly be 
reduced if occasion should demand it. 

Electromotive Force, —The electromotive force of the sodium salt 
cell, obtained by the open circuit method of comparison, was 
1'893 volts. That of the potassium salt coll was found to be 
l*8f52 volts. The electromotive force of the ordinary Daniell cell was 
1059 volts. 

Constancy ,—The author obtained a series of photographic records 
of cells set up with the two dichromates, by substituting a sheet of 
sensitive paper for the ground glass scale of the reflecting galvano¬ 
meter (see Amer. J, Sci,, 29, 374). The sodium salt cells, it was 
found, ran on an average fully 20 hours, or more than one-third 
longer than the potassium salt cells. The greater power of sodium 
dichromate is due to the fact that, of the two dichromates, the sodium 
salt can provide the greater amount of oan^gen to unite with the 
hydrogen set free at the negative electrode. The chemical reactions for 
the two salts are exactly similar; the oxygen coming from the chromic 
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acid in both cases. The salt which, for a given weight of the solution, 
can furnish the most chromic acid is the superior. The solubilities of 
the two salts are as follows:—At 15®, 100 parts of water dissolve 12*5 
parts of potassium dichromate and 83*16 pai^s of anhydi*ous sodium 
dichromate. The available oxygen, therefore, in a saturated solution 
is 0*0852 per cent, for the sodium salt, as compared with 0*0180 per 
cent, for the potassium salt. B. H. B. 


Ferric Chloride as an Exciting Agent for Voltaic Batteries. 

By H. N. Warren (Chern. News, 65, 49). —The power of a current 
from an ordinary dichromate cell may be very greatly increased by 
employing a slightly acidified, strong solution of ferric chloride mixed 
with bromine, in place of the potassium dichromate. The bromine serves 
to neoxidise the ferrous chloride formed, and when consumed may be 
again set free by the addition of bleaching powder. D. A. L. 


Specific Inductive Power of Liquids. By Nkgreano {Gompt. 
rend,, 104, 423—425).—The author has determined the dielectric 
constants K and the refractive indices of benzene (both pure and mixed 
with thiophen), toluene, xylene (mixture of isomerides), meta¬ 
xylene, pseudocumene, cymcne, and terebenthene. The square roots 
of the dielectric constants differ from the refractive indices in the 
second decimal place only. The dielectric constant seems to 
decrease with a rise of temperature within certain limits. In 
the series examined, the value of the dielectric constant increases 

as the molecule becomes more complicated. The ratios 

^ ^ 

— — increase irregularly with an increase in molecular weight. 


_ j 

The ratio j ^ however, is practically constant, and for the 
(K. -f- 

same liquid is the relation which connects the dielectric constant 
with the density. In this particular series, the value of this constant 
is about 0*34. 



1 

B 

v'X. 

Refractive 
index, «d. 

Density. 

K- 1 

(K + 2)d. 

Benzene, with thiophen 

26° 

2*3206 

1 -5316 

1 *4974 


. . .. ^ 

0*34 

„ another sample 

25 

2*2988 

1*5172 

1 *4978 

0 8756 

0*34 

«« pure. 

14 

2*2921 

1 -6139 

1*5062 

0 -8853 

0*34 

Toluene. 

27 

2*242 

1 *4949 

1-4.912 

0 *8608 

0*34 


14 

2 *3013 

1*5165 

1-4984 

0-8711 

0*346 

Xylene. 

27 

2 -2679 

1*5059 

1 -4897 

0*8554 

0*345 

Metaxylene. 

12 

2-3781 

1*5421 

1 -4977 

0-8072 

0*36 

Pseudocumene ....... 

14 

2*4310 

1*5591 

1-4837 

0-867 

0*37 

Oymene. 

19 

2*4706 

1*5716 

1-4837 

0*851 

0*38 

Terebenthene. 

20 

2*2618 

1*5039 

1 -4726 

0*875 

0*337 


c. H. a 
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Electromotive Force of some Thermo-elements consisting 
of Metals and Solutions of their Salts. By A.. Ebelinq {Ann. 
Phys, Ohem, [2], 30, 680—543).—According to Gore (Proc. Boy. Soe. 
36, 60, and 37, 251), the electromotive force of a thermo-couple 
formed of a metal and a salt solution changes with the concentration 
of the solution; according to Bouty (Abstr., 1881, 336), who 
employed the same metal in the electrodes and the solution, it is 
independent of the concentration. The author has, therefore, rein¬ 
vestigated the question, using pure copper in contact with copper 
sulphate or nitrate, and amalgamated zinc free from arsenic in con¬ 
tact with zinc sulphate, nitrate, or chloride. An element consisted of 
two glass cylinders containing the air-free solution, and commu¬ 
nicating through a narrow glass syphon tube. In each mass of 
liquid was immersed an accurately graduated thermometer, round the 
bulb of which the metal was wound in the form of wire. One 
cylinder was surrounded by melting ice, and the other heated to 
various temperatures. The electromotive force was measured by Du 
Bois Raymond’s modification of Poggendoi-ff’s compensation method, 
using two Daniell colls which were fi*om time to time compared with 
Helmholtz’s constant calomel cell. 

It was impossible to find two wires of the same metal so perfectly 
homogeneous as to give no current in the above cell, even with both 
contacts at the same temperature. The strength of this chemical 
current was therefore measured at constant temperature before and 
after each set of experiments, the rate of its change with time calcu¬ 
lated, and a correction thus made. Since observations with different 
elements could not all be made at precisely the same temperature, 
this source of error was allowed for on the assumption that the 
electromotive force is proportional to the difference in temperature of 
the contacts. The temperature intervals were 20°, 86®, and 47°. 
Tabular statements of the results in each case are given. The author’s 
conclusions are:— 

The electromotive force is not proportional to the difference of 
temperature of the contacts, but increases with it in some greater 
ratio. 

With any constant temperature difference, the electromotive force 
diminishes slightly with the time, probably as the result of chemical 
actions. 

The electromotive force does not increase continuously with the 
concentration, but exhibits maxima and minima. 

For the same acid, these maxima correspond with the same state of 
concentration. 

Some idea of the results may be gathered from the following table 
of electromotive forces due to a difference of temperature = 20°. 
P signifies the percentage of anhydrous salt in solution. 

The results are expressed in terms of a calomel cell as unit. To 
reduce them to electromagnetic units the figures must be multiplied 
by 10642*10^ cm.tg.isec.“"2. The maxima for strong solutions ai'O 
indicated by brackets, for weak solutions by asterisks. 

Certain other conclusions are also stated, but with some reserve. 
According to Neumann’s law, substances of similar constitution and 
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0*00368 

60 

— 
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— 

0*00813 

5S 

— 

— 

— 

— 

0*01001 

50 

— 

— 

— 

— 

0 *01060 

45 

— 

— 

— 

— 

0*010861 

40 

— 

— 

— 

— 

0-01064 J 

35 

— 

— 

0*01094 

0-01474 

0*01045 

30 

— 

0 -01466 

0*01103 

0 -01710 

0*01018 

25 

— 

0 01484 

0-012191 

0*020271 

0 *00995 

20 1 

0*015301 

0-01517 1 

0-0120t)J 

0 *01029 / 

0 *00971 

15 

0*01300 J 

0-01514 f 

0-01109 

0*01732 

0*00951 

10 

0*01100 

0-01495 

0-01137 

0*02438 

0 *01029 

5 

_ # 

0-01463 

0-01130* 

0 02238* 

0 01129* 


properties have equal atomic heats; but according to the fourth 
statement above the maximum electromotive force for diiferent 
metals, but the same acid, occurs for solutions of diiferent concentra¬ 
tion. Also, the strength of solution for which the electrical conduc¬ 
tivity is a maximum is also that for which the electromotive force is 
a maximum. This is shown by a table of electrical conductivities 
taken from Wiedemann’s Electricity, Finally it appears that here, 
as in the case of ordinary thermo-couples, the worst conductors make 
the most eflective combinations. Cn. B. 

Galvanic Polarisation of Aluminium. By F. Streinz {PhiL 
[5], 23, llU4).—The author finds that if aluminium plates be 
polarised, the dill'erenco of potential between the oxygen plate and the 
zinc of the polarising cell increases within very wide limits witli the 
electromotive force of the cell, whilst the hydiogeu plate shows very 
little polarisation for small electromotive forces, but with large 
electromotive forces acquires a difference of potential opposite in 
direction to that usually obtained. The small amount of gases usually 
obtained from aluminium electrodes can be ex])laiiied by the great 
opposing force of oxygen polarisation. H. K. T. 

Conductivity of Mixtures of Aqueous Solutions of Acids. 

By S. Arrhenius (A/m. Phyc, Chem. [2], 30, 51—70).—Previous 
observations by Bouchotte, Paalzow, Bender, and Klein, have led to 
no general conclusions. In the following experiments, the author has 
used Kohlrausch’s method, employing a telephone as indicator. 

The fact that the molecular conductivity of a solution is not pro¬ 
portional to the amount of dissolved electrolyte, proves that the 
solvent liquid is not always uniformly distributed amongst the dis¬ 
solved molecules, even when the electrolyte is a single substance. 
Ostwald, however, by some experiments, which are here described for 
the first time, has shown that the molecular conductivity of a mixture 
of butyric and acetic acid solutions in any proportions, is always the 
sum of the molecular conductivities of the constituent solutions. 
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Each electrolyte behaves as if the other were absent. Such solutions 
are termed by the author “isohydric.” 

In the foregoing case, the two acids are very similar; but when* 
they are of different character, their solutions can be isohydric only 
under special conditions. Now, the specific conductivity of any 
solution is directly proportional to the contained mass of electrolyte, 
and inversely proportional to the frictional resistance to the trans¬ 
ference of the ions. For dilute solutions, the latter may be regarded 
as not changing with dilution. Hence, when two weak solutions are 
mixed, and the distribution of the water .is not thereby altered, the 
conductivity is the arithmetical moan of the separate conductivities; 
or if liVx and I 1 V 2 are the specifio conductivities and volumes of the 
original solutions, and L and {vx + those of the mixture— 

(JjVx + V2) = liVx + I2V2 == Ni/li -f- N 2 ^ 2 , 

where TSx and Na are the numbers of dissolved gram-molecules, and 
fiij the molecular conductivities of the electrolytes. 

When the distribution of the water is altered by mixture, let Vx 
and V 2 become Vx + dW and — dV; then Li, /ii, and will increase 
by dLi, d/Ai, and Therefore— 

The ratios d/uxIfixdY and dfitj^idY can be calculated from Ostwald’s 
data («f. pT, Ghem, [2], 32, 800). For a small increase of I’l, dfiffidV 
= ir, where the values of <r are different for different acids, and also 
diminish gradually with dilution. Finally, (^i + V 2 )dh = (li^x — 
l2^z)dY^ • 

The author has calculated <r for solutions of equal conductivity of 
six different acids, and finds that its value is greater the more feeble 
the acid (strength = molecular conductivity). When, therefore, two 
solutions of diffei*ent acids, of not very different conductivity, are 
mixed, and when the specific conductivity of the mixtui*e is found to 
be greater than the arithmetical mean of the specific conductivities 
of the original solutions, then the more feeble acid has taken part of 
the solvent water from the stronger; and vice versd. When the con- 
ductivity of the mixture is equal to the above arithmetical mean, the 
solutions are isohydric. 

In practice, it is desirable to compare feeble acids with a stronger 
acid, rather than with each other, so that <ti and <ra may be as different 
as possible; and to use equal volumes, since dY is then a maximum. 
The solutions should also be dilute, and of such strengths that their 
specific conductivities do not greatly differ. From two observations, 
then, in which one solution is varied, the isohydric strengths can be 
found by linear interpolation. 

The following propositions are experimentally proved. If two 
solutions are isohydric when mixed in equal volumes, they are also 
isohydric when mixed in any other ratio. If a solution A is isohydric 
with solutions B and 0, B and 0 are also mutually isohydric. 
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Mutually Isohydric Acid Solutions, 


Hydrochloric. 

Oxalic. 

Phosphoric. 

. i 

Tartaric. 

Formic. 

Acetic. 

0 1737 

0*513 


_ 

_ 

, . 

60S‘9 

607*3 

— 

— 

— 

— 

0*04611 

0*06255 

0 337 


_ 

_ 

168*8 

139*7 

2*25*6 

— 

i _ 

— 

0 0238 

0*0331 

0*0764 

0*52 

— 


88*59 

85 *07 

82*2 

75*0 

— 


0 *00475 

0*00488 

0 *00702 

0*026 

0*1077 

1 00 

*17*98 

16 *27 

16*11 

16*41 

16*85 

13-81 

0*001402 

0*00135 

0*00163 

0 *00324 

0*01201 

0 -0966 

5*396 

4*915 

4*926 

4*903 

5*467 

4-885 

0*000349 

0 *000396 

0*00044 

0 *000498 

_ 

0 -009175 

1*524 

1*582 

1*479 

1*499 


l-47t! 


In this table, isohydric solutions are arranged in horizontal series. 
The upper of each pair of numbers gives the corresponding strength 
of the solution in gram-molecules per litre ; the lower gives the con¬ 
ductivity in mercury-units X 10®. The latter is uncertain, sometimes 
to the extent of 5 per cent. 

From the table, it may be seen that the conductivities of isohydric 
solutions are usually about equal. It is also shown that solutions of 
equal conductivity are approximately isohydric. The difference in the 
latter case is usually a slight increase of conductivity. 

By a method of approximations, the conductivity of any mixture of 
these acids may be calculated from Ostwald’s data. No simple 
relation exists between the molecular strengths of isohydric solutions, 
such as Bender (Ann, Phys. Cliem. [2J, 22,197) claims to have proved, 

Ch. B. 

Theoi^ of Voltaic Action. By J. Bro^vn (Proc, Poy, Soc., 41, 
294—815).—A number of experiments are described in this paper to 
establish the two following propositions: (1) that the difFerence of 
potential near two metals in contact, as observed by Volta's bimetallic 
condenser method or Thomson’s quadrant method, is due to the 
chemical action of a film of condensed vapour or gas on the surfaces 
of the metals; (2) that these two metals, wdth their liquid film, form 
a cell similar to one composed of the same metals as elements, and a 
liquid of the same kind as electrolyte, which in contact experiments 
is divided by the intervening insulating diaphragm of air or other 
gas. Prom this it follows that in these experiments it is the difference 
of potential at the outer surfaces of the two metals which is measured. 
Thus, in the case of a single metal covered by its chemically active 
electrolytic film, at the surface of the film and metal there is an 
electromotive force corresponding with the chemical action between 





418 


ABSTRACTS OF OHBMIOAL PAPERS. 


them. In the case of two metals joined metallically, the potentials of 
the metals will be equalised, a portion of the negative charge going 
through the connection between the two metals, and thence to the 
film. 

In the experiments, a pair of metals were taken, each of which was 
carefully cleaned, and the difference of their potential determined 
immediately; into the apparatus, a gas which acts chemically on the 
metals was then introduced, and the difference of potential determined 
after various intervals of time. The gas causes an immediate reversal 
of the potential; this is compared with a similar reversal which 
occurs when a solution of the same gas is added to water in which 
the same pair of metals is immersed. Experiments were made with 
copper-iron in ammonia and hydrogen sulphide, silver-iron in hydrogen 
sulphide, and copper-nickel in ammonia and hydrochloric acid gases, 
and the results compared with those obtained by adding solution 
of ammonia, hydrochloric acid, and potassium sulphide to water, in 
which these several pairs of metals were immersed. It would appear 
from these results that no contact experiment with clean metals has 
as yet been made, since they are cleaned whilst exposed to the atmo¬ 
sphere, and are thereby covered with a film of condensed water 
containing dissolved gases. Experiments are quoted to show that 
the difference of potential of a copper-zinc pair in air is reduced by 
the introduction of dehydrating agents, such as sodium and phosphoric 
anhydride. It was further found possible to join the films only on 
the two metals, without bringing the metals themselves in contact:, 
and thus to produce an electromotive force from metals apparently 
dry; the thickness of the environing film was determined by means 
of a micrometer screw. 

From the above experiments, it follows that difference of potential 
in a pair of metals is not an intrinsic property of the metals in them¬ 
selves, but results from a chemical action induced by their exposure 
to the atmosphere; this action proceeds until teimainated by its 
own effects. 

Thus, in the case of a copper-zinc pair in air, the oxygen of the 
moisture combines with the zinc, and thus is produced a configuration 
of oppositely electrified atoms, forming a double layer. This idea has 
been put forward by Helmholtz in illustration of the phenomena of 
electrolysis, and successfully applied to explain polarisation, 

V. H. V. 

Electric Accumulators. By D. Drake and J. M. Graham {Bingl. 
polyt, 262 , 382).—From the results of a series of experiments on 
the permanency of accumulators, the authors draw the following con¬ 
clusions:—(1.) The duration of lead plates or conductors and the 
retention of their structure is not dependent on the amount of 
current condensed in and discharged from the cells. (2.) New cells 
or cells which have been out of use for some time should be charged 
to the maximum extent. (3.) The cells should not be completely 
exhausted ; moreover, it is proposed not to discharge them beyond the 
point at which the B.M.F. begins to be sensibly reduced. (4.) The 
film of dioxide formed during the condensation of the current is said 
to protect the plate from the injurious effects of overcharging and 
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local action. (5.) A certain (small) amount of sulphate is necessary 
to hold the active material together; an excess, however, causes the 
oxide to separate from the conductor. D. B. 

Determination of Atomio Weight from Specific Heat. By 

G. Janecek {Chem, Centr,, 1887, 3 — 4 ). —The autlior denies, on theo¬ 
retical and experimental grounds, the correctness of the law of Dulong 
and Petit. Of the 70 known elements, there are only 16 whose 
atomic heats can be shown to undoubtedly lie between 6*028 and 
6*849, whilst there are two (S and F) much below 6, one (Si) between 
4 and 5, one (Be) about 3*8, one (B) about 2 5, one (C) about 2, and 
five (Al, Cr, Cu, Fe, and Ga) between 10*4 and 12 0. For all the 
remaining elements, the atomic weight has simply been adjusted to 
th^ law of Dulong and Petit. The atomic heats of the gaseous 
elements in their solid condition have been deduced almost exclu¬ 
sively from such arbitrary values. Of the values so obtained, only 
those of two elements (Cl and N) correspond in some decree with the 
law of Dulong and Petit, whilst those of the others (F, 0, and H) do 
not at all agree. Weber’s researches on the intluence of temperature 
on the specific heat of the solid elements afford no support to the 
law. Weber’s numbers for carbon, boron, and silicon do not refer to 
the absolute specific heat, but rather show the entire absorption of 
heat under different conditions. Tt is possible to calculate the atomic 
heats from the differences in the observed values, and the numbers 
obtained have been used to confirm the law of Dulong and Petit. 
The conclusions, however, which are applicable to these three elements 
may also be applied to all the other elements, the atomic heats of 
which have been calculated from specific heat determinations made at 
an arbitrarily selccjted temperature. When this temperature is 
departed from for the specific heat determinations, the agreement of 
the atomic heat with the law of Dulong and Petit entirely disappears. 

G. 11. M. 

Specific Heats of Liquids. By M. Langlots (Compt. rend,, 104, 
420—422).—The author has defined the terms encelopiiuj vwlecuLe 
and secondary molectde in a previous communication. His experiments 
on the heat of vaporisation show that the enveloping molecule, con¬ 
sidered by itself, behaves as a true liquid molecule. The secondary 
molecules, on the other hand, behave like gaseous molecules, and con¬ 
sequently in calculating the specific heat of a liquid, it is merely 
necessary to calculate the beat which they would absorb in the gaseous 
state when expanding under constant pressure. The variations in 
the attraction on the molecular surface are so small within a com¬ 
paratively narrow range of temperatui'e, that they may be neglected. 
When the temperatui*© of an enveloping molecule is raised, it expe¬ 
riences an alteration in the force of atomic translation, and this results 
in an oscillating motion with absorption of a quantity of heat, which 
the author defines as the heat of oscillation. From these considem- 
tions, the author has calculated the specific heats of water, carbon 
bisulphide, chloroform, carbon tetrachloride, ether, ethyl alcohol, and 
acetone, and has obtained numbers which agree closely with the 
actual determinations of Begnault. G. H. B. 
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Isomerism of Position. By A. Colson (Oompt. rend., 104, 428 
—430).—The author has determined the specific heats and the heats 
of fusion of the dibromo-, dichloro-, and tetrachloro-xylenes :— 


1 

Sp. heat. 

D. 

1 

C X D. 


15—40°. 

16—60^. 

1 

Dibromoparaxylene. 

0-180 

0-188 

2-012 

0-362 

15*3 

Dibromortho-xylene. 

0-183 

0-190 

1-988 

0-363 

15-4 

Dibromometaxylene. 

0-184 

0-191 

1-959 

0-361 

15 -2 

Diohloroparaxylene. 

0-282 

— 

1*417 

0*414 

— 

DiclUorortho-xylene. 

0-283 

— 

1-393 

0-394 

17 -0 

Dichlorometaxylene.. 

0-295 

— ! 

1-370 

0-404 

16-2 

Tetrachloroparaxylene. 

— 

0-242 

1*606 

0*290 

14-7 

Tetrachlorortho-xylene. 

— 

0-24 

1-601 

0-288 

14 -3 

Faraxylene . 

1 

— 


““ 

— 

14-4 


The last column contains the values obtained by multiplying the 
molecular weight into the number obtained by dividing the latent 
heat by the absolute temperature of fusion, Tlie higher values 
obtained for the bromine-derivatives may be due to their greater 
instability, or to the fact that the mean specific heat (0*199) used in 
calculating the numbers is too high. If the results can be generalised, 
it follows that at the melting points the difference between the 
entropy of the liquid and solid is constant for all isomerides of posi¬ 
tion. When the results are calculated to the molecular weights, it is 
found that this difference will not be sensibly altered by the substitu¬ 
tion of chlorine for hydrogen. The heat of fusion L is connected 
with the temperature t, pressure p, and contraction by the equa¬ 
tion of Clausius and Clapeyron;— 


L_^ L 

2'73 + t 425 




From the author’s results, it follows that for isomerides of this 
kind the first term in this equation is constant, and hence 

t = K(v' —v)(p — jpo), 

or the temperature of fusion increases proportionally with the 
pressure. C. H. B. 


Determination of the Constitution of Carbon-oompounds 
from Thermochemical Data, By H. E. Armstrong (Phil Mag. 
[5], 23, 73—109).—The author quotes the chief results obtained by 
Thomsen (Thermochem. TJntera., Bd. iv) in the determination of the 
heats of combustion of a large number of carbon-compounds, and 
criticises the views there put forward with reference to their con¬ 
stitution. In Thomsen’s work, all the heats of combustion are based 
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on th^ assumption that the substance burned is in the state of gas 
at 18®, and that the products are gaseous carbonic anhydride and 
liquid water at that temperature; before, however, these data can be 
applied to the determination of the constitution of the compounds 
themselves, it is necessary to deduce the heat of combustion of gaseous 
atomic carbon, a value denoted by the 8 ymbol/(Cj). The argument 
by which this value,/(Ci), is estimated by Thomsen is as follows :— 
The heat of combustion of carbon in its compounds is greater than 
that of amorphous carbon, and the average value obtained by the 
comparison of the heats of combustion of compounds differing in con¬ 
stitution by one or more atoms of carbon is 121090 units; these 
comparisons are instituted between a saturated and an unsaturated 
compound, the latter being formed from the former by the addition 
of a carbon-atom, which, it is usually said, becomes doubly Jinked 
with another carbon-atom. Now, if carbonic anhydride were capable 
of combining with an atom of carbon, it is to be supposed that it 
would form an unsaturated compound CO ! CO, bearing the same 
relation to it that ethylene bears to methane, and that the heat of 
combustion of this compound would exceed that of carbon dioxide by 
121090 units; whence it follows that the heat of combustion of 
carbonic anhydride being nil. the heat of combustion of the pro¬ 
duct in question should be 121090 units. But in point of fact, 
2 mols. of carbonic oxide are produced by assimilating an atom of 
carbon with a molecule of carbonic anhydride, the double linkage 
being annulled whilst the volume is doubled. In the act of expansion 
580 units are absorbed ; hence the heat of combustion of the product 
of the union of an atom of carbon with a molecule of carbonic 
anhydride exceeds 121090 units by the amount absorbed in the 
separation of doubly-linked carbon-atoms (^ 2 ), plus 580 units, or 
f(Ci) = 121090 H- Va = 135920 — 580 = 135340 units; whence also 
= 14250 units. 

Very important conclusions are drawn by Thomsen with reference 
to the heat developed in the combinaton of carbon-atoms by one, two, 
or three affinities of each, that is, in the way in which they are 
assumed to be associated in the paraffins, in ethylene, and in acetylene 
respectively—these values are severally denoted by Vi, V 2 , and v^. 
These values can be deduced from the heat of formation of compounds 
containing carbon-atoms united by one, two, or three affinities, as the 
case may be, by employing as a constant the heat developed by the 
union of 1 gram-molecule cf hydrogen with gaseous atomic carbon. 
This constant ( 2 r) is evaluated thus: the heat of formation of methane, 
CH 4 , at constant volume, calculated on the assumption that it results 
from the combination of ordinary hydrogen with gaseous atomic 
carbon—of 2 hydrogen molecules with 1 carhon-atom —is 59550 units; 
halving this number, 2r is found to be 29775 units. With regard 
to the value of Vi, the heat developed in the formation of ethane, 
C 2 H 6 (104160 units), results from the combination of 3 hydrogen 
molecules with 2 carbon-atoms, and of these carbon-atoms with each 
other by single affinities; hence, (2C,3Hi) = 3.2/* + = 104160 units 

s= 14835 units. The value of Va has already been determined to 
be 14250 units, whilst that of vz can be obtained from the beats of 
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formation of acetylene (28990 units), allylene (74610 units), and^ 
dipropargyl (133080 unite), and is found to be —81 unite, a value so 
small that it; can be neglected. From these values, it follows that the 
same amount of heat is developed in the combination of carbon-atoms, 
whether they become singly or doubly linked—in other words, there 
is no difference between these modes of union—^whilst the so-called 
treble linking of carbon-atoms is unattended,with the development of 
heat. 

In addition to his already published views on the constitution of 
benzene (Abstr., 1881, 89), pyridine, and thiophen (Abstr., 1885,1126), 
the following are among the more curious conclusions having reference 
to the constitution of carbon-compounds arrived at by Thomsen by the 
use of these values of Vi, i?,, and Vz : phenol is ranked with primary 
alcohols; ethylene oxide is in reality methylene oxide, CHa’O^CHj; 
aldehydes are unsaturated substances of the general formula B*C(OH); 
methylal and methyl orthoformate contain hydroxyl and are analogous 
to alcohols in constitution; cyanogen has the formula N I C I C ! N, 
and the amines are compounds of pentad nitrogen ; methylamine, for 
example, is H 2 C ! NH 3 , dimethylamine, H 2 C ! NH 2 Me, and trimethyl- 
amine, H 2 C I NHMe 2 , although aniline is found to be Ph^NH*; the 
nitro-paraffins are nitroso-alcohols, nitro-methane being formulated 
CH 2 *(N 0 )' 0 H ; and finally pyridine is not analogous in constitution 
to benzene. 

The author recalling some of these results, and noting the con¬ 
clusion that th = ^ 2 —in other words that there are no such-things as 
double bonds—and that ra = 0 , namely, that in acetylene there is not 
even a single bond between the carbon-atoms, adds that it cannot be 
admitted by chemists that ethylene oxide is methylene oxide, whilst 
Thomsen’s formulas for the amines are altogether improbable. The 
method of proof that the carbon-atoms are united in ethylene oxide 
and that the amines have the constitution usually assigned to them, is 
the method by which the constitution of compounds generally is 
arrived at, and results obtained by this method would have to be 
retained in some instances but rejected in others were Thomsen’s 
views adopted. The explanation of these anomalous results is most 
probably to be found in the view that the true heat of combustion of 
gaseous atomic carbon is greater than 135340 units. Thomsen’s 
determination of this value involves the assumption that the addition 
of the first and second atom of oxygen to a carbon-atom involves the 
development of the same amount of heat, but consideration of the 
properties of carbonic oxide (such as its tendency to combine with but 
a limited number of other substances, and, as a rule, only under 
special conditions) appears to favour the contrary view that, of the 
total heat developed in the formation of carbonic anhydride, the 
larger proportion is evolved in the combination of the carbon-atom 
with a single oxygen-atom—in other words, /(Ci) = 135340 -f a?, 
where x has probably a high value. 

Among the results independent of the value of /(Ci), Thomsen 
finds that in the formation of haloid derivatives of hydrocarbons, 
the addition of a single atom of chlorine to methane, for example, is 
attended with a heat-evolution of only 13600 units; that of tmKf 
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2.16600 units; that of 13500 + 2,16500 units; and that of 
/anr, 2.13500 + 2.16500 units. Again, among the alcohols, the 
primary are found to have the highest, and the isomeric tertiary the 
lowest heats of combustion, the secondary occupying an intermediate 
jiosition. Those results are attributed by the author to the effect of 
the local accumulation of negative elements in the molecule. 

W. P. W. 


Note on the Foregoing Commnnication. By S. TJ. Picketing 
(Phil, Mag, [5], 23, 109—112).—The author points out that if 
Thomsen’s value of /(Ci) be erroneous, the only moaning then attach¬ 
ing to his values of Vi, and th will be that they are the differences 
between their actual values. Adopting Armstrong’s view that /(Ci) 

= .135340 + a*', it is shown that the value for r will become r -f 5, 

4 


while those of Vi, and will be converted into Vi + + x, and 

2 

3aj 

t’a + respectively. If, as is most probable, x represents some 


number considerably larger than 14000 units, the heat developed in the 
union of two carbon-atoms will be very nearly, though not quite, 
proportional to the number of bonds by which they ai^e united. 

Thomsen’s argument that the aldehydic radicle consists of hydroxyl 
rests on the fact that the heat of formation of H*0 ! O in the 
aldehydes, together with that of C ! 0 in the ketones, was found to 
be equal to that of O ! C*OH in the acids ; the introduction of oj, 
however, destroys this equality, for the sum of the heat of formation 
of the aldehydic and ketonic radicles will exceed that of carboxyl 


by and this excess renders the results entirely in accordance with 
2 


the generally accepted views concerning the constitution of these sub¬ 
stances. W. P. W. 


Criticism of Thomsen’s Theory of the Heat of Formation of 
Organic Compounds. By J. W. Bkuhl (/. pr. Chnn., 35, 181— 
204, and 209—236).—Starting with the premise that conclusions 
drawn from experiments undertaken with, the object of. ascertaining 
the molecular structure of compounds from physical considei*ations 
require, for the present at least, a general confirmation from chemical 
data, since this question has been studied for a longer time and to a 
greater degree by chemical than by physical methods, the author 
submits that such conclusions must be received with caution when they 
lead to constitutional formulae which are inexplicable, having regard 
to the methods of formation and the chemical properties of the com¬ 
pounds* concerned. The views on the constitution of carbon-com¬ 
pounds put forward by Thomsen (Thermochem, IJuters,^ Bd. iv) are of 
this nature (compare preceding Abstracts), and the author criticises 
these views with the object of demonstrating that they ai-e untrust¬ 
worthy and based on fallacious arguments. 

With regard to the calculation of the fundamental constant v. 
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{loc. cit), it 18 noted that Thomsen assumes without any experimental 
proof that the union of gaseous atomic carbon with two atoms of 
oxygen is attended with the development of twice as much heat as 
when combination ensues with one atom; and further that the value 
of V 2 = 14250 ± 5000, if the extreme values be substituted for the 
mean deduced from 14 comparisons of the heats of combustion of 
saturated and unsaturated compouds. Moreover, the values of the 
fundamental constants, Vy and r, and the conclusion Vi = Va, deduced 
in the first instance from the heat of formation of hydrocarbons, are 
assumed by Thomsen to hold for all classes of compounds, and on 
these values he bases his theories of the constitution of carbon-com¬ 
pounds, although the author shows that assuming Vi and r constant, 
V 2 has among others the values 7600 units, 9590 units, and 11110 
units (deduced from the heals of formation of allyl and ethyl alcohols, 
the ethers, and formates respectively). 

The method adopted by the author in his criticism is well illus¬ 
trated in the section of the paper devoted to the consideration of 
Thomsen’s views of the constitution of aldehydes, ketones, acids, and 
ethereal salts. Thomsen deduces the heat of formation of COH 
(65400 units), CO (54250 units), and CO*OH (119960 units), by 
subtracting from the heat of formation of the aldehyde, ketone, or 
acid the amount of heat assumed to be developed in the formation of 
the contained hydrocarbon radicle, it being assumed that in these 
compounds Vi = 14200, and r = 16000 units; and since 65400 •+• 
54250 = 119650, he argues that the aldehyde radicle contains 
liydroxyl, thus C*(OH). No evidence is offered of so surprising a 
conclusion, and with the same right that Thomsen argues that the 
group CO in formic, acetic and propionic acids has the same value as 
CO in acetone, the author submits that the residue, C(OH), of the 
acids should be supposed to have the same value as it has in methyl, 
ethyl and propyl alcohols, that is, 44600 units, whence 119650 = 
44600 + 75050, and CO = 75050 units. But even if Thomsen^s 
unproved assertion that the heat of formation of the CO-group in 
the ketones and acids has a constant value = 54250 units be accepted, 
it does not follow that because in this case the beat of formation of 
the COH residue must be 66400, a similar value to that already 
deduced for the aldehyde residue from independent considerations, 
that the aldehyde radicle must have an analogous constitution any 
more than a similar sp. gr., boiling point, or other physical property 
establishes the identity of two compounds. Adopting Thomsen’s 
value that the heat of formation of the aldehyde radicle = 65400 units, 
and that r = 15000, the constitution H’C I 0 would load to a value 
for CO = 50400 units, a value not very different from that of CO in 
acetone; that the value should be exactly the same even in one and 
the same series is scarcely to be expected: for example, in the alcohols 
the heat of formation of C(OH) varies between 41800 and 61600, and 
in the acids = 65400 units, so that Thomsen’s view that the aldehyde 
radicle contains hydroxyl must be regarded as arbitrary. 

Passing on to acetic anhydride, Thomsen calculates for the heat 
of formation of the group 0 i 0*0*0 I 0, the value 165940 units, 
and, inasmuch as 165940 3.55310, assumes that the heats of 
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forniation of the groups 0*0*0 and 0 ! 0 are identioal. But as, 
in the case of the ethers, Thomsen has deduced for the heat of forma¬ 
tion of 0*0*0 the value 31500 units, and since 165940 = 31500 -h 
2 V 67220, the heat of formation of Cl 0 must be 67220 units instead of 
55310; hence the author urges that the fundamental hypothesis of the 
thermal constancy of the affinity between carbon and oxygen is dis¬ 
proved, inasmuch as the heat of formation of the’group C ! O or 0*0*0 
is shown to be variable. Moreover, comparing Thomson’s value of the 
lieat of formation of the group 0 I O in ketones and acids, 54250 units, 
w ith the value of this group in carbonic oxide and carbonic anhydride 
w'hich, according to Thomsen’s fundamental assumption, must be 67670 
units, the difference between these values, 25 per cent., is irreconcilable 
with the hypothesis on which the whole theory is based. 

With regard to ethereal salts, the author severely criticises the 
argument by which Thomsen is led to deduce the value 105000 units 
for the heat of formation of the group 0 ! 0*0*0, and to alter the 
formulae of those salts in which there is a marked deviation from this 
average value; moreover, it is pointed out that the formula proposed 
for ethyl acetate, OH*CHMe*CMe ! O, and calculated from tlie 
equation 7r 4* 3ri -f 54250 4* 65400 = 267250 (the actual value 
being 265910), is based on an entirely wrong conception, inasmuch as 
Thomsen’s proposed formula for the aldehyde radicle is R*C(OH). 

This radicle is not present in the proposed formula for edijl acetate, 
and as a compound of the formula given would most pi-obably re¬ 
semble a secondary alcohol, the value of the heat of formation of 
C(OH) in isopropyl alcohol, namely, 50710 units, ought to be substituted 
for 65400, giving a total 25256U, which in nowise agrees with the expe¬ 
rimental results. Criticising in a similar manner Thomsen’s views 
with regard to the molecular structure >f the other classes of carbon- 
compounds, for details of which the paper must be consulted, the 
author concludes that they cannot be maintained, and finally calls 
attention to the controversy which has arisen as to tlie correctness of 
Thomsen’s value for the heat of combustion of benzene. 

W. P. W. 

Thomsen’s Investigations. By P. Stohmann (/. pr. Olwm. [2], 
36, 136—141; compare Abstr., 1886, 842).—In deteriiiiniug the beat 
of combustion of liquid ethyl ether the mean 8805 cal. per gram or 
651570 per gram-moi. w^as obtained. Thomsen obtained the number 
660200 cal. as the mean of the series of experiments in which the 
ether was burnt partly as vapour mixed with air, partly in a universal 
burner as vapour at 22^^. Thomsen’s number when corrected gives 
652830 cal. 

A second series of experiments is described in which the ether is 
burnt as gas at 17*^ in a current of oxygen by the method employed 
for burning benzene vapour (/. pr, Ghem, [2], 33, 256). The mean 
number 8921 cal. per gram, equal to 660175 cal, per gram-mol., was 
obtained. Thomsen found the heat of combustion of ether at 18® to 
be 659600 cal. These experiments show that the author and Thomsen 
obtain concordant results when working under the same conditions. 

The author still maintains that the higlier numbers obtained by 
VOL. Lii. 2 / 
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Thomsen are due to heat carried over from the burner to the calori¬ 
meter (Abstr., 1886, 409), and suggests that the error in the case of 
benzene being 11,400 cal,, the errors in the case of substances which 
have to be heated at 116® and higher must be still greater, 

N. H, M. 

Alcoholates of Sodium Glyceroxide. By Db Forcrand (Oompt 
rend.y 104 , 291—294).—If a concentrated solution of sodium meth- 
oxide in absolute methyl alcohol is mixed with an equivalent quantity 
of glycerol, the mixture deposits an alcoholate of sodium glyceroxido, 
C 8 H 6 (OH) 2 *ONa + MeOH, in very deliquescent, white needles, which 
lose the whole of their methyl alcohol when heated at 120° in a 
current of dry hydrogen. It dissolves in methyl alcohol to the 
extent of 120 grams per litre at 15°. Heat of dissolution in water 
at 16° = —2*00 cal. 

CsHftCOH)^ liq. + NaHO solid + MeOH 
liq. = H 2 O solid + C 3 H 5 (OH) 2 -ONa,MeOH 
solid... develops +17*06 cal. 

C 3 H 6 (OH) 2 -ONa solid + MeOH liq. = 

C 8 H 5 (OH)/ONa,MeOH solid . „ + 5*04 „ 

CaH 6 (OH )3 + MeONa dies, in ttMeOH liq. 

= C 3 H 6 (OH) 2 *ONa,MeOH solid pptd. in 

nMeOH liq. ,, + 0*73 „ 

C3H5(0H)3 + MeONa diss. in nMeOH liq. 

= C 3 Hfi(OH) 3 -ONa solid + (n + l)MeOH 

liq. absorbs — 4*42 „ 

It is evident that as in the case of the ethyl alcoholate the forma¬ 
tion of the alcoholate is exothermic whilst that of the glyceroxide 
alone would be endothermic. The thermal disturbances which accom¬ 
pany the four corresponding reactions in the case of the ethyl alco¬ 
holate are respectively, 

+16*60 +4*58 +3*92 -0‘68. 

The ethyl alcoholate of sodium glyceroxide dissolves in ethyl alcohol 
to the extent of 13 grams per litre at 16°. 

The propyl alcoholate, CaH 6 (OH) 2 ’ONa,PrOH, is obtained in a similar 
manner; one litre of propyl alcohol dissolves 7 grams at 15°. Heat 
of dissolution in water = —0*57 cal. The thermal disturbances 
corresponding with the four reactions already given are respectively, 

+ 16*69 +4*67 +6*10 1*65 cal. 

The isobutyl alcoholate is obtained in the same way; one litre of 
isobutyl alcohol dissolves 4*6 grams at 15°. Heat of dissolution 
in water = +1*23 cal. The thermal disturbances corresponding with 
the four reactions are respectively, 

+14*73 +2-71 +14*89 - x +12*41 - 

where x is the beat of dissolution of sodium isobutyl oxide in excess 
of isobutyl alcohol, which has not been determined, but is in all proba^ 
bility between +10 and +12 cal. 
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Tlie amyl alcoholate dissolves in amyl alcohol to the extent of 
28 grams per litre at 15°. Heat of dissolution in water +0*99 cal. 
The thermal disturbances corresponding with the four reactions are 

+ 14-82 +2-80 +15-02 - a? +12-41 -- re, 

where x has the same signification as in the case of the isobutyl com¬ 
pound. C. H. B. 

Alcoholatea of Potassium Glyoeroxide. By De Forcband 
(Compt, rend.y 104, 361— 364). —These alcoholates are compounds of 
potassium glyoeroxide, C3H7O3K, with one molecule of an alcohol of 
the paraffin series. They are obtained by adding one molecule of 
glycerol to a solution of one molecule of the potassium alkyl oxide in 
the corresponding alcohol. The following table gives the heats of 
dissolution of the alcoholates in water, the thermal disturbances cor¬ 
responding respectively with the following reactions:— 

(1.) CaHeOa liq. + HOK solid + ROH liq. = H^O solid + 

C 8 H 703 K,R 0 H solid. 

(2.) C3H7O3K solid + ROH liq. = CsHtOsKjROH solid. 

(3.) CsHgOs liq. + ROK diss. in wROH liq. = CsHtOsKjROH 

solid + ?iROH liq. 

(4.) C 3 H 3 O 3 liq. + ROK diss. in wROH liq. = CaHiOsK solid 

+ (n + l)ROH liq. 

and the amount of the alcoholate dissolved by one litre of the corre¬ 
sponding alcohol. 




Heat of 
diasolution. 

1. 

2. 

8. 

D 

Sohi- 

bility. 

Methyl ^eoholato •. 

cal. 

-1*48 

+ 19-49 

+ 3-66 

+ 2-54 

-1-22 

grams. 

400 

Ethyl 

ft • • 

— 

+18 53 

+ 2-69 

+ 3-17 

+ 0-4t5 

187 


11 • * 

-0G7 

+ 19-60 

+ 3-76 

+ 6-79 

+ 1-89 

158 

J» • • 

+ 106 

+ 17-62 

+ 1-78 

+ 6-28 

+ 4*47 

40 


Isobutyl alcohol forms no alcoholate with potassium glyoeroxide; 
with this exception, all the monhydric alcohols behave in the same 
way. The formation of the alcoholate is exothermic, but the quantity 
of neat developed, with the same metallic derivative, decreases as the 
molecular weight of the alcohol increases. For the same alcoholate, 
the heat developed diminishes as the atomic weight of the metal in the 
glyoeroxide increases. The solubility of the alcoholates in the corre¬ 
sponding alcohol also diminishes as the molecular weight increases. 

C. H. B. 

Heat Equivalents of the Homologues of Benzene. By F. 

Stohmank, P. Rodatz, and W. Hbrzberg (J, pr, Ghem, [2], 36, 
40^—42).—These investigations presented considerable difficulties 

2/2 
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which made it desirable to check the results of observations^ the 
difficulties being principally due to the impurity of the substances 
employed although subjected to repeated fractional distillation. 
Benzene constitutes an exception, as it may be purified by fractional 
solidification. The results of combustion of the successive homologues 
show such inconstancy of difference that it can only be accounted for 
by impurity of the hydrocarbon employed. The results are, however, 
capable of being checked by comparing them with those obtained by 
calculation from three distinct methods, namely:—(1) Starting from 
benzene and employing the formula £c = — H + CH 3 + 166000 cal.; 
( 2 ) from the mean values obtained for the liquid phenols from the 
formula CaHe = OeHs'OH + 63600 cal.; and (3) from the mean value 
of the phenol ethers according to the formula CsHe = CeHe’O'CH — 
121700 cal. The mean results obtained from these calculations agree 
within 0*6 per cent, with those obtained by experiment. 

Calculated. Found. 


Benzene. 770*5 cal. 779*5 cal. 

Toluene. 935*6 „ 933*8 „ 

Xylene. 1091*4 „ 1084*2 „ 

Cumenes. 1247*7 „ 1251*7 „ 

Cymenes. 1404*8 „ 1401*6 „ 

A. H. P. 


Heat Equivalent of Ethers of the Phenol Series. By F. 

Stohmann, P. Rooatz, and W. HERzitRua (/. pr. Ckem, [2], 36, 
22-^39).—1. Phenol Ethers.—a. Anisdil, OPhMe. This was rectified 
by a distillation between 152® and 153°, the pressure being about 
755 mm. Five determinations were made of the heat of combustion, 
giving mean values of 8345 cal. per gram, or 901282 cal. per 
molecular equivalent, h, FhenetoU, OPhKt, rectified between 166*5® 
and 167*5°. A mean of nine determinations gave the heat of combus¬ 
tion as 8666 cal. per gram, or 1057225 per molecular equivalent, 
c. Phenyl propyl ether, OPhPra. This was made by distilling 
together normal propyl bromide with alcoholic solution of potassium 
pbenoxide, separating the product subsequently from water, washing 
with aqueous potash, drying, and redistilling. The boiling point was 
then constant at 185*2® under normal pressure, and the ether so 
obtained gave 8922 cal. per gram, or 1213426 per molecular equiva¬ 
lent. Experiments were made on higher members of the series, but 
not with sufficiently concordant results for figures to be given. 

2. Oresol Ethers ,—Two of these were examined, namely, meta- 
cresyl methyl ether, 07 H 7 ‘ 0 Me, and paracresyl ethyl ether, C 7 H 7 *OEt, 
and were found to have heat-equivaleuts almost identical with their 
isomerides of the previous group, namely, 8666 and 8920 cal. 
respectively. 

3. Xylenol Ethers ,—Two of these were examined, namely, xylyl 
methyl ether (1 : 3) and xylyl ethyl ether (1 : 4). 

4. Two thymyl ethers were experimented on, and finally two ethers 
obtained by substitution of methyl for hydrogen in resorcinol and 
quinol. 

Comparison of the results for this series of ethers shows that the 
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introduction of a methyl-group corresponds with an increase of 
165900 cal,, whether the methyl-group enters the phenjd- or the 
methyl-group. Also the heat of formation is found to rise uniformly 
by 7100 cal. for each successive homologue. 

These results agree closely with those obtained from examination 
of allied groups, namely, the alcohols and the phenols; the former 
giving 156163 cal. the latter 156356 cal. as the equivalent of the 
methyl-group. 

From these experiments, calculations were made on the heat value 
of the methoxy 1-group in these ethers (.r, = ~ H -f OCH3) ; thus, 
for liquid benzene 779530 cal., for phenyl methyl ether 9oi282, and 
for diraethylresorcinol 1022966 cal., these corresponding with succes¬ 
sive additions of GHj-O, of which the equivalent is 121718 eal. 

The latter part of the paper is concerned with deductions from the 
foregoing experimental results. First it is observed that similarly 
constituted isomeric 8ub.staiices have practically the same heat-equiva¬ 
lent, for instance, resorcinol, catechol, and quinol; or the ortho-, meta-, 
and para-cresols. Secondly, it is seen that isomerides if belonging to 
different chemical groups have markedly different heat-e(|uivaleiits ; 
thus the heat-equivalent of phenyl methyl ether is 901282 cal., whilst 
that of any one of the metameric cresols is 882288 cal. Similar 
results were obtained for other metameric bodies. 

Finally the heat of formation of the phenyl ethers was calculated by 
subtracting the sum of the heat-equivalent of one molecule of phenol 
and of alkyl alcohol from that of the ether. Calculated in this way, 
the values for the different homologous and isomeric ethers were found 
to be practically constant,and equal to —6720 cal. Slight differences 
tor two of these ethers are accounted for by the difference falling well 
within the limits of experimental error, considering the nature of the 
calorimetric method employed. 

The ethers of dihydroxybenzenes give similar results, ihe calcu¬ 
lation, however, being somewhat complicated by the difference of 
physical condition of the reacting substancee and the product. Di- 
methylresorcinol gives —6824, and dimethylquinol —3412 cal. for 
their beat of formation. A. H. F. 

Relation between the Critical Temperatures of Substances 
and their Thermal Expansions as Liquids. By T. E. Thorpe 
and A. W. Rucker {Phil Mag. [5], 21, 431—434), and by A. Bartoli 
and E. Stracciati (ihid.y 533—534).—Controversial paj)ers in relation 
to Mendeleff*s formula (compare Thorpe and Riicker, Trans., 1884,135). 

Specific Heats of the Vapours of Acetic Acid and Nitrogen 
Tetroxide. By R. Thrblfaul (Phil Mag. [5], 23, 223—224).— 
The author contends that the values obtained by Berthelot and Ogier 
for the specific heats of vapours of acetic acid and nitrogen tetroxide 
(Abstr., 1883, 6) support the theory of the dissociation of these 
gases. He further compares the specific heats of these vapours where 
the tempemture coefficient is large with those of nitrons oxide and 
carbonic anhydride where the temperature coefficient is small, and 
ai'gues that the usual formulas for these gases only expresses the con- 
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Btitution of the large majority of the molecules, whilst othera of 
greater and less complexity also exist. With rise of temperature^ 
dissociation proceeds, and an increased absorption of heat takes place. 

H. K. T. 

Influence of Change of Condition from the Liquid to the 
Solid State on Vapour-pressure. By W. Ramsay and S. Toumg 
{Phil, Mag,, 23, 61—68).—Fischer (Ann, Ohim. Phys, [2], 28, 400) 
has stated that although he found the pressure of vapour in presence 
of water and in presence of ice identical at the melting-point of the 
latter, yet this was not the case with benzene. The authors have 
found that Fischer's statement, which is opposed to the second law 
of thermodynamics, is based on a wrong interpretation of his own 
results; for Fischer applied a formula of the form p =: a + bt 
-|- which is not adapted to express the relations of the tem¬ 
peratures and pressures of saturated vapours, instead of the 
formula devised by Biot and employed by Regnault, p = a + 

c/3^ and, moreover, did not make use of his own results at low tem¬ 
peratures. On recalculating from Fischer’s results by means of the 
latter formula the vapour-pressure of liquid and solid benzene at the 
melting point of the latter, it is evident that the values are identical. 
The authors have also redetermined these constants for benzene, and 
confirm Fischer’s results as regards the liquid; but their results do 
not quite agice with Fischer’s as regards the solid. By making use of 
Itegnault and Schiif’s determinations of the heat of volatilisation of 
benzene, Petersen and Widmaim’s and Fischer’s number for the heat 
of fusion of solid benzene, Schiff’s formula to express the specific 
heat of liquid benzene, and Fischer’s determination of the specific heat 
of solid benzene, it is possible to bring a check to bear on the value 
of Fischer's and the authors’ experiments. The result proves that 
the balance of evidence is in favour of the authoi*s’ determinations of 
the pressures of benzene vapoui’ in contact with the solid. 

W. R. 

Nature of Liquids, as shown by a Study of the Thermal 
Properties of Stable and Dissociable Substances. By W. Ramsay 
and S. Young (Phil, Mag., 23, 129—138).—The authors refer to 
previous memoirs (Phil, Trans,, i, 1884 and 1886, and Chem, 8oc, 
Trans,, 1886, 790), in which they have shown that whilst the density of 
the saturated vapours of stable substances, such as ethyl alcohol and 
ethyl ether, becomes normal at low temperatures and correspondingly 
low pressures, those of acetic acid, and, as is shown by results lately 
published by the Messrs. Natan8on,also those of nitric peroxide, increase 
with fall of temperature. It is hold by many chemists that gaseous 
molecules, in changing to liquid, form molecular groups of definite 
complexity, exercising cohesive attraction on each other; on the other 
hand, it is conceivable that the liquid condition is a purely physical 
one, and that a liquid consists of molecules similar in every respect 
to those of a gas, but, owing to their closer proximity, exhibiting 
only that form of attraction known as cohesion. The arguments 
which have led the authors to adopt the latter view as correct are, 
that it is difficult to conceive that the rise of density of the saturated 
vapour of acetic acid, both at high aud at low temperatures, can be 
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due to the same cause, for at high temperatures the conditions are 
unfavourable to chemical combination, but owing to the necessarily 
high pressure, the molecules are in close proximity, and the substance 
exhibits a high vapour-density; whereas at low temperatures the con¬ 
ditions are favourable to chemical combination, whilst the molecules, 
owing to the corresponding low pressures, are very far apart; so that 
cohesive attraction is out of the question. With alcohol and ether, a 
rise of density does not accompany fall of temperature; but at high 
temperatures they exhibit that rise of density common to all substances, 
stable or dissociable. Hence it is argued that there is no combination 
of the nature termed “ chemical,'* that is elective, in the case of stable 
liquids; each molecule exerts cohesive attraction on all within its 
influence, but does not single out any small number of other molecules 
with which to combine. The authors also call attention to the fact 
obseVved by them that while the vapour and liquid of a stable sub¬ 
stance exist in a closed space in presence of each other, pressure remains 
absolutely constant through the widest.possible changes of volume; 
but with dissociable substances the pressure rises somewhat as volume 
is decreased, thereby revealing the partial formation of more com¬ 
plex molecules during the act of condensation. It is shown that the 
thermodynamical formula suggested by Willard Gibbs to represent 
the dependence of dissociation on pressure and temperature, does not 
represent facts at high temperatures in the case of acetic acid. The 
conclusion at which the authors arrive is that the difference between 
liquids and gases is one of degree, not of kind; is quantitative, and 
not qualitative, W. R. 

Apparatus for Determining Vapour-densities. By G. Dyson 
(Ohem. NewSy 66, 88).—The apparatus described is a modification of 
Victor Meyer's apparatus, and is arranged, by means of a manometer 
attached to it, to read the pressure produced by the volatilisation of a 
known weight of substance in a space of known capacity. 

D. A. L. 

Thermodynamics and Chemist^. By H. Le Chatelier {Bull. 
Soc. Cliitn.y 46, 737—746).—The writer considers the conditions of 
equilibrium of a gaseous mixture, such as a mixture of hydrogen, oxy¬ 
gen, and water at temperatures and pressures such that the water is 
[)artially dissociated. If we denote by N the number of molecular 
weights of the various substances existing in the mixture, this number 
will be a measure of the degree of dissociation, and will depend on two 
other quantities only, namely, the pressure P and the temperature T. 
Between these three quantities, there must exist a relation of the form 
P(N,P,T) = 0, which is the law of equilibrium of the system under 
consideration. The form of this function cannot bo directly deter¬ 
mined, but if we suppose a surface to be described representing the 
nature of the function for any particular system, then the sections 
of this surface made by three pianos perpendicular to each of the 
coordinate axes respectively, will give us three distinct carves. The 
one in which the temperature remains constant is an isothermal^ that 
in which the pressure is constant is an isohar, and the third is a curoe 
of equal dmocidiion. By applying the second law of thermodynamics 
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and assaming the correctness of Boyle’s and Q-ay-Lussac’s laws, the 
author obtains the differential equation to the curves of equal disso¬ 
ciation, and points out that the equation contains no coefficient 
depending on the proportions of the substances initially present in the 
mixture. 

It also appears that the sign of the change of pressure consequent 
on elevation of temperature depends on the sign of the latent heat of 
reaction of the system. 

In general, it is easy to calculate or study experimentally the equa¬ 
tions to the isothermals and isobars ; and when these are known, the 
form of the function can be determined. The author applies this 
method to several cases, including saturated vapours, liquids in 
presence of soluble gases, and the dissociation of gaseous mixtures. 
In many cases (for instance, the vapour-tension of mixed liquids), the 
forms of the isothermals are not known with sufficient accuracy to 
admit of calculation. The author criticises severely the manner in 
which the principles of thermodynamics have been applied by some 
writers to the study of chemical phenomena, and points out the uncer¬ 
tainty of the assumption made in W. Gibbs’s mathematical theory, 
namely, that the entropy of a mixture of gases is equal to the sum 
of the entropies of its constituents. L. T. T. 

Representation of the Connection between the Gaseous 
and Liquid States of Matter by Isopyknics. By S. v. Wroblewski 
(Ann, Phys, Ghent, [2], 29, 428—451).—All former researches on this 
subject were based on investigations of the isothermal, a curve which 
gives the relation between pressure and volume at different tempera¬ 
tures. Jamin (Abstr., 1884, 5) has recently substituted for volume 
its reciprocal density. The author proposes the following ;—Suppose 
a mass of gas or liquid of any definite density; when the tempera¬ 
ture is changed, the pressure must also be changed in order to keep 
the density constant. The curves which represent the relation 
between pressure and temperature for different densities are named 
isopylmics (from wvkvo^). If a system, of such curves be drawn 
for any homogeneous isotropic substance, these curves can nowhere 
intersect each other. 

Such a system has been constructed by the author for carbonic acid 
by means of Sarrau’s formula (Abstr,, 1886, 203), which is taken as 
most nearly representing the experimental results. The curve corre¬ 
sponding to density d, of which the values of T (absolute tempera¬ 
ture) are abscissas, and of p (pressure in atmospheres) ordinates, is 
called for brevity the isopyknic d, A diagram is given showing the 
course of the isopyknics from d = 0*025 to d = 1*2 for temperatures 
up to T = 370® andp = 400 atmospheres; and on the same diagram 
is drawn the curve of minimum values of jpv. For temperatures 
below 30®, this is of course identical with the curve of liquefaction. 
This portion has been calculated from the data of Hegnault and of 
Pictet (Ann, Chim, Phys, [5], 13, 213); it is slightly convex 
towards the axis of temperature. The upper part of the curve, 
which is slightly concave towards the axis of T, has been calculated 
from the experiments of Amagat (ibid. [5], 22, 374) from 35® to 100®. 
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There is thus a gap in the middle of this curve (named by the author 
“principal curvefor which observations are either wanting or 
untrustworthy; and here the point of inflection would evidently occur. 
The general aspect of this curve is that of a slightly wavy line, from 
various points along which the isopyknics radiate; those proceeding 
from the lowest points being nearly parallel to the axes, and those 
from the critical point onwards being nearly parallel to the principal 
curve. Inspection of the diagram leads to some new conclusions. 

Sarrau’s equation gives good results for the higher pressures, but is 
unusable in the neighbourhood of the curve of liquefaction, since here 
it allows the isopyknics to pass through and intersect eacli other. The 
true course of an isopyknic would probably be that it would bend 
slightly on approaching the curve of liquefaction and thenceforward 
run downwards close beside it. Thus all isopyknics should collect into 
a bundle in this region. Such a course, however, is not indicated by 
Sarrau’s equation. In the neighbourhood of the critical point, the 
densities of liquid carbonic acid measured by Andreew (Annalev, 
110, 1) are much higher than those calculate^d by Sarrau. Although 
Andreew’s observations are untrustworthy, it is probable that here 
Sarrau’s values are too low. In other cases, too, Sari-au’s equation 
loads to impossible results. 

By moving along an ordinate in the diagram, we change from one 
isopyknic to another by simple change of pressure ; but by moving 
along an abscissa the same thing is effected by change of temperature. 
Thus the passage from one isopyknic to another in a vertical or a 
horissontal direction gives a conception of the compressibility of the 
substance, or of its expansion by heat. 

Now, according to Andrews’ conception, everything on the diagram 
above the curve of liquefaction, and within the ordinate of so-called 
“critical temperature,” indicates lujuid; everything outside these 
limits, gas. The author believes, however, that the two states 
are separated, not by the ordinate in question, but by the principal 
curve, or the curve pv = minimum. Everything below this indicates 
gas; everything above it, liquid. His reasons are as follows. 

lu the fii*st place, the rate of change of density with pressure 
{dx — d)l(pi — p) when dp and dipi refer to neighbouringisopyknics, 
changes uniformly from below upwards, whether to right or left of 
the ordinate of critical temperature. The values of this quotient for 
different absolute temperatures are given in a table, and in each case 
they first increase, then reach a maximum, and then begin to decrease. 
If the curves of equal values of (di — d)/{pi — p) are drawn, they 
are, like the principal curve, convex below and concave above, towards 
the axis of temperature. So also over the whole diagram this 
quotient slowly diminishes with increase of temperature. 

Again, the coefficient of compressibility, K = has con¬ 

stantly diminishing values for increase of temperature, when always 
calculated between neighbouring isopyknics; but constantly increas¬ 
ing values for increasing temperature when the pressure is kept 
constant. Carbonic anhydride is thus more compi-essible at high 
than at low temperatures. And, finally, the coefficient of expansion 
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by heat (d — di)jd^{ti — i) under different pressures points to no 
specific difference between the regions on each side of the critical 
ordinate. In no case, therefore, is any discontinuity observed at this 
ordinate. It has then no special significance, and the conception of 
critical temperature as that above which liquefaction of a gas is im¬ 
possible is erroneous and only an obstacle to progress. The same is 
true of Mendeleeff’s conception (0. E. Meyer, Kinetische Theorie der 
Oase, p. 64). 

Andrews* conception was based on the absence of a meniscus at 
any temperature above 30*92® and the forms of the isothermals. But, 
as Jamin has pointed out, the absence of the meniscus is simply due 
to the approximately equal densities of the gas and liquid at the 
critical point; hence the formation of liquid cannot be seen,^ These 
conditions are well seen in the diagram. At the critical point, the 
isopyknics 0*4 and 0*5 approach opposite sides of the curve of lique¬ 
faction. At higher points, tho densities on opposite sides of the 
principal curve differ still less. 

The forms of the isothermals also prove nothing. For since the 
difference between tho densities of the liquid and of the saturated 
vapour above it is exceedingly small above the critical temperature, 
there is here no cause for the bending which in the lower isothermals 
denotes liquefaction. This bending is, in fact, due to difference of 
density. 

It is commonly asserted that from the critical point upwards there 
is no latent heat; and it might be objected to the author’s view, that 
if there is no difference of density no heat can be necessary to pro¬ 
duce a change of state; there can then be no liquid state above the 
critical temperature. The author meets this objection by quoting 
some of his own experiments on the liquefaction of nitrogen {Ann, 
Phys, Ghem, [2], 25, 398), in which the passage of the liquid to the 
state of gas at the critical point was certainly attended by absorption 
of heat. Such a change could not be brought about without either 
absorption of heat or diminution of pressure. 

It is to be noted that the isopyknic 0*05, which corresponds nearly 
with the density of liquid carbonic anhydride at the critical point, comes 
very close to the upper bmnch of the principal curve; and when our 
knowledge of carbonic anhydride is more accurate, it may be found 
to coincide with it. Every point on this isopyknic from 30*92® 
upwards, might be regarded as “ the critical point.” For Andrews’ 
conception, “ critical temperature,” it would be better to substitute 
the conception critical density,” or the least density which the 
substance can have as a liquid. The corresponding isopyknic would 
then be named critical isopyknic.” 

The author dwells on the great difficulty in determining the 
precise conditions under which the meniscus really disappears, 
ilisregard of this has led Cailletet (Abstr., 1880, 604) and Van der 
Waals to assert that by increased pressure the liquid could be made 
to dissolve in the gas above it. 

^ This view was first adrauced by Bamsay, Proo, Soy, Soo,, 80, 828.*^ 
Ch. B. 
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Stefan has lately shown that when a liquid exists under the 
pressare of its saturated vapour, and whilst a meniscus is distinctly 
visible, there must nevertheless be a gradual transition between the 
gas and the liquid at the boundary. The diagram represents this 
perfectly. For although the gas and liquid are both under the same 
pressure, and the points on the diagram corresponding with the two 
states are immeasurably close together, these points are still on 
opposite sides of the principal curve, and between them all the 
isopyknics for intermediate densities must pass down. A particle of 
liquid, then, to reach the other side of the curve must pass through 
Jill these intermediate states. A meniscus is, however, visible because 
the transition layer is exceedingly thin. Ch. B. 

Specific Gravities of Mixtures of Ethylic Alcohol and 
Carbonic Anhydride, By A. Blumcke (Ana. rhys. Chem. [2], 30, 
243—2o0).—The author has determined the specific gravities of 
mixtures of alcohol and carbonic anhydride at different temperatures 
and pressures, by a slightly modified form of the method already 
described (Abstr., 1885, 215). The following are the results, the 
figures in column p denoting the percentages of carbonic anhydride 
in the mixtures;— 



0-4°. 

P — 35 atmos. 

17*. 

P = 55 atmoB. 

o 

a 

II 


Specific gravities. 

0 

0-810 

0-795 

0*790 

10 

0*826 

0-808 

0-799 

20 

0-841 

0*822 

0-808 

30 

0*858 

0*835 

0-818 

40 

0-874 

0-848 

0-827 

50 

0-890 

0*859 

0-836 

60 

0*899 

0-870 

0*845 

70 

0*916 

0*876 

0-852 

bO 

0 925 

0-877 

0-844 

90 

0*931 

0-871 

0-830 

100 

0*934 

0 -841 

1 

0*738 


The specific gravity thus reaches a maximum for 80 per cent, of 
carbonic anhydride under 55 atmospheres pressure, and for 70 per 
cent, under 63 atmospheres. No relation between the specific gravities 
of the constituents and that of the mixture has been discovered. 

A table is also given showing the increase of volume pi'oduced in 
alcohol by addition of carbonic anhydride. If the new volume of 1 c.c. 
of alcohol, V s= 1 + ?ia, where n equals the number of c.c. of gaseous 
carbonic anhydride at 0° and 760 mm., the value of a is approximately 
constant for mixtures containing less than 50 per cent, of carbonic 
anhydride; and for a mixture of this strength = 0*00190 at 0*4'^, 
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0*00210 at 11°, and 0*00221 at 25®. For greater proportions of 
carbonic anhydride, a increases, especially at the higher temperatures. 

The author’s values for the specific gravity of liquid carbonic 
anhydride (p = 100 in the table) at the liquefying pressure are 
different from those observed by Andreew {AnnaUn^ 110, 1) and those 
calculated by Clausius* and Sarrau’s equations. Andreew found 
0*947 at 0°, 0*849 at 17°, 0*783 at 25°. 

These measurements were however made by compressing carbonic 
anhydride in glass tubes and calculating the uncondensed gas on the 
basis of JBoyle and Marriott’s law, which does not hold near the 
critical temperature. The author’s results are also different from 
those recently obtained by Cailletet and Matthias (Abstr., 1886, 758), 
namely, 0*908 at 0^ 0*842 at 10°, 0*748 at 20°. 

The carbonic anhydride used by the author may have been slightly 
impure. Ch. B. 

Dissociation of Sodium Phosphate and the Measure derived 
from the Vapour-tension of the Chemical Attraction of the 
Water of Crystallisation. By W. Muller-Ebzbach {Ber., 20, 
137—141).—The results of two series of experiments made with 
disodium hydrogen phosphate show that within the limits of tem¬ 
perature of 13° and 62° the chemical attraction between sodium 
phosphate and its water of crystallisation has a constant or nearly 
constant value. With a considerable rise of temperature, the attrac¬ 
tion must l»ecome slighter, owing to the increased distance of the 
components, so that the greater dissociability of strongly heated salts 
is readily explained. The behaviour of water absorbed by alumina 
(Anti. Ohim. Phys. [2], 28, 695) makes it probable that greatly 
diminished chemical affinity will be found only at a temperature con¬ 
siderably above 62°. N. H. M. 

Solubility of Solid Substances, and the Changes in Volume 
and Energy accompanying Solution. By F. Braun (Ann. Phys. 
Chem. [2], 30, 250—274).—Let p be the pressure, t temperature, 
V volume, and E total internal energy, all in absolute units, of the 
mixture of a solid salt with its saturated solution; and let d!Q be the 
quantity of heat added for an infinitesimal change of p and t; then 

+ (pg: + f )*, 

where J = mechanical equivalent of heat. Let r be the mass, v 
specific volume, m coefficient of compression, a coefficient of expansion 
by heat, and u internal energy per unit mass, of the solution; and let 
/>, 0 , yit, and w be the similar magnitudes for the solid salt. Then v 
is directly changed by the pressure, and indirectly by the further 
solution (or deposition) of salt. Hence dvjdp = SvjBp + 
when 7 is a magnitude depending on the amount of salt initially in 
solution, and the partial differential coefficients refer only to the first 
part of the change; so also for SriH, Su/Bp^ and BujBt, The total 
change of V due to pressure alone will then be 
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J. J. 


V, €(j)r^ 


where e = the mass of salt which dissolves in 1 gram of solution 
wl)en the pressure is increased by unity, and v = coefficient of con¬ 
traction of this salt in dissolving. In a similar way, 


hY 

u 


U U 


where ^ = mass of salt which dissolves in 1 gram of solution satu¬ 
rated at when the temperature is raised 1^. 

Again since at pressure jp, E = wr -b wp, atp + dp, the total internal 
energy = E + c'Ejcp . dp, by partial differentiation with respect to p 
and* to t, and putting Sy/Sp = xe and = xij, we find, 
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^p 

^E ^ 


hw . / 
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!(; + aj 


l-i/tp 
hC \ Br 
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Here we may write u—w + = — JX, where X = the heat 

absorbed when 1 gram of salt dissolves in its nearly satuiuted solu¬ 
tion, neglecting external work. Then by substitution in the first 
equation, and putting pBvjBp + Bu/Bp + T Bv/Bf =z 0, and ptxplBp-^- 
Btv/Bp -I- T Btp/Bl = 0, since tZQ/T must be an exact differential, we get 
finally 

c(JX — = Ti'iy0. 

In this expression pi/0/J = L, the latent heat of solution at 
pressure p, including external work. 

This equation shows that—first, substances which dissolve in their 
nearly saturated solutions with development of heat and diminished 
volume, must have their solubility increased by pressure; second, sub¬ 
stances which dissolve either with absorption of heat or with increased 
volume, must be partly precipitated by pressure. Other interesting 
relations follow from it. 

Sorby (Proc, Boy, Soc., 12, 538), reasoning from the change of 
melting point by pressure, has already been led to experiment in this 
direction, and found for sal ammoniac, which dissolves with increased 
volume, diminished solubility at high pi*es8ures; but for sodium 
chloride, copper sulphate, potassium sulphate, and potassium ferro- 
and ferri-cyanide, which dissolves with contraction, increased solu¬ 
bility at high pressures. Moller also (Ann, Phys, Ghem, [1], 117, 
386), has made similar experiments; his results partly contradict 
those of Sorby. 

In the experimental part of his work, the author has used a cast- 
iron block pierced lengtWise by two narrow communicating channels, 
which could be closed by steel screws with copper washers. In one 
of these pressure was produced by a copper plunger, forced in by a 
screw and lever; the other contained the solution or mixture expe¬ 
rimented on. The pressure applied, about 900 atmospheres, was 
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estimated in a preliminary experiment from the amount of mercury 
forced into a capillary tube containing water, and opening into 
mercury. The iron block was placed in a bucket of ice, or of water 
surrounded by ice. All experiments were made with solutions care¬ 
fully satumted at 0®. Pressure was applied in each case for varying 
times, and the gain or loss of salt estimated from the specific gravity 
of the solution. 

Full authorities are given for the constants used in the calculations. 
The more important are as follows: Sal ammoniac. L s= — 34*4, 
pq = 0*356; and if e = quantity of salt which goes into the 
saturated solution when the pressure is raised 1 atmosphere, 
i = —0*000125. The saturated solution must therefore be partly 
precipitated by pressure. 

Sodium chloride. X (determined by the author) = — 2, and 
V =r —0*177. Here v = —0*177 varies with the pressure, at 1530 
atmospheres becoming = 0 (see later). For 100 atmospheres i = 
0*000062. 

Alum. X = —12, and v = — 0*1033. Z = 0*0001648. 

Sodium sulphate (Na 2 S 04 + lOAq). X = —187, v = — 0*1496 
and € = 0*0000351. 

The three last, therefore, must show increased solubility at high 
pressures. 

The experimental results were as follows: Saturated alum solution 
dissolved, after 23 hours, 1*1; after 20 hours, 1*8; after 18 hours, 1*3; 
after 18 hours, 2*9; after 3 hours, 3*27 grams per 100 grams of solu¬ 
tion. The greatest change thus corresponded with a pressure of 
200 atmospheres, the pressure having evidently fallen off as a result 
of contraction. Sodium sulphate solution dissolved, after 20 hours, 
1*57, and, after 19 hours, 0*92 gram per 100 of solution. The greatest 
change here cjorresponded with 500 atmospheres. Sodium chloride 
solution dissolved, after 36 hours, 0*32, after 28 hours, 0*32 gram 
per 100 of solution. On the other hand, sal ammoniac solution 
deposited 2*18 grams per 100 of solution after 38 hours. A fall of 10® 
in temperature would be required to produce the same change. 

The author has also measured the compressibilities of the salts 
given below, and of the saturated solutions, by means of Oersted’s 
piezometer. The coefficients were first measured for the solutions, 


Coefficients of Compressibility, 



Tolume. 

Specific gravity. 

Coefficient of comp. 

1 

Salt. 

Solution. 

Salt. 

Solution. 

Salt. 

Solution. 

NH 4 C 1 . 

7-690.* 

22-990.* 

1*633 

1-078 

4*9x10-**« 

88 ' 0 xl 0 -» 

Alum (crjst.)., 

17*66 

18-76 

1-724 

103 

l-9xl0-« 

46-0x10-* 

KaCl. 

12 -26 

19-28 

2*16 

1*212 

1-4x10-* 

27-0x10-* 

Nas 8 O 4 , 10 HsO 

19-1 

11-64 

1*466 

1*045 

7 - 1 x 10 -* 

42*6 xlO-* 
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and finbseqnentlj from the compressibilities of mixtures of salt and 
solution; the constants were calculated for the solids. The unit of 
pressure is one atmosphere, temperature 1°. 

As a rule, solution is attended by contraction; ammonium chloride, 
bromide, and iodide, magnesium chloride and tartaric acid, furnish 
the few known exceptions at ordinary temperatures and pres¬ 
sures. Under other conditions, the final volume of a solution may be 
assumed to be the same whether the water and salt are separately 
compressed before mixture, or compressed after mixture ; and it may 
be shown that the rate at which the coefficient of contraction changes 
with pressure, or ^pjcp, will he negative, nothing, or positive, accord¬ 
ingly as the change of volume of a solution by pressure is > = < 
the change of volume of the components. Now for the four solutions 
investigated, the sum of the compressibilities of the components is 
always considerably greater than that of the mixture. Three cases 
are then possible :—Ist. The water in the solutions may regain its 
compressibility in the free state. Evidently then the dissolved salts 
must expand on compression, which is hardly probable. 2nd. The 
salts in solution may retain the above determined compressibilities. 
3rd. The salts may behave as though incompressible. In either of the 
latter cases, it can bo seen from the table that the compressibility of 
the water in the solution must bo much less than that of pure water 
(= 61 X 10~®). In all cases, the effect of solution has therefore 
been to make the water more m/id; and since is always posi¬ 
tive, the attraction attending solution must diminish, and the dilata¬ 
tion increase, with increased pressure. Again, since for all easily 
soluble salts, at least up to 60®, the coefficient of expansion by heat 
of a saturated solution is greater than that of a less saturated solution, 
or of the solid salt; it can easily be shown that fiv/H is likewise posi¬ 
tive. Thus the changes of volume accompanying solution, whether pro¬ 
duced by rise of temperature or by increased pressure, always tend 
toward expansion. 

The author shows also that X must always change in the same 
sense both with increasing pressure and increasing temperature. 
The experiments of Wiukelmann prove that \ diminishes at high 
temperatures. With increasing temperature and pressure, it must, 
therefore, dimmish rapidly; and the author suggests that the solu¬ 
tion of a solid might mix with the solvent heated above its critical 
temperature, as soon as X becomes = 0. 

Is the variation of solubility with temperature due to a change of 
molecular forces, or to a specific influence of heat ? It is conceivable 
that thermal expansion may alter the molecular forces by changing 
the distance between the molecules. But in this case all substances 
which go into solution with diminished volume should be partly pre¬ 
cipitated by warming their saturated solutions, which is contrary to 
experience. The influence of heat on solubility is thf3refore specific^ 
alAough its exact nature is as yet undecided. Regarding the volume 
changes due to pressure and to temperature as having equal effect on 
solubility, the author calculates that the increase due to a specific 
heat influence alone is equal to the actual increase multiplied by 
1'107 for alum; by I’Olfl for sodium sulphate; by 4‘8 for sodium 
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chloride ; and by 0’696 for sal ammoniac. For sodium chloride, the 
diminution of solubility due to molecular forces is insignificant when 
compared with the increase directly due fco heat. For ammonium 
chloride both influences work in the same direction. Oh. B. 

Liquid Diffusion. By J. J. Coleman {PTiil. Mag, [5], 23, 1—10). 
Determinations of velocity of diffusion were made by Graham’s jar 
method, and by a burette method in which the solutions were intro¬ 
duced, atid the different strata drawn off through the tap at the 
bottom. The rates of diffusion of mercurous nitrate, mercuric chloride, 
lithium sulphate, cadmium sulphate, silver sulphate, manganese 
sulphate, nickel sulphate, and lead nitrate were determined. 

The author finds that the velocities of liquid diffusion of the 
elements vary in a manner similar to that of their atomic volumes, 
being less for elements at the centre than for those at the ends of the 
horizontal series in the periodic arrangement. Thus calcium chloride 
is less diffusible than potassium chloride, and strontium chloride less 
diffusible than potassium and rubidium chlorides, which have the same 
diffusive velocity. In this last case, the author supposes that the 
effect of the large molecular volume of the rubidium chloride is 
neutralised by the greater molecular weight. In order to examine 
this point, the author diffused solutions of magnesium and zinc 
sulphates, which have equal molecular volumes, for 50 days. The 
magnesium sulphate proved the most diffusive. In the same way, 
chromic acid was found to be more diffusive than tungstic acid. 

The author further considers the equal diffusibility of the chlorides, 
bromides, and iodides of potassium and sodium, to be due to the 
neutralisation of the effect of increase of molecular volume by that 
of increase in molecular weight. The diffusion rate of the sulphates 
of the 8th periodic group were the same as that of the 2nd or dyads, 
whilst the monads contrast strikingly with the latter. H. K. T. 

Catalytic Actions. By O. Loew (Ber., 20, 144—145).—When a 
15 per cent, solution of formaldehyde is mixed with an equal volume 
of concentrated aqueous soda, a slight evolution of gas takes place 
only on warming. The addition of cuprous oxide to the mixture 
causes an extremely violent evolution of hydrogen, accompanied by a 
moderate rise of temperature; sodium formate is produced. This 
evolution of gas could be produced by no other metallic oxide. 

Hydroxylamine is very rapidly decomposed by caustic soda in 
presence of platinum-black. If. H. M. 

Conditions of Equilibrium in Aqueous Solutions: Action of 
Aqueous Soda on some Normal Sodium Salts. By T. Thomsen 
(/. jpr. Ghent, [2], 36, 145—161).—When sodium hydroxide is added 
to a solution of sodium hydrogen tartarate, the molecular rotaiy 
power at first increases, and reaches a maximum when the acid is 
completely converted into neutral salt (/. pr, Ghent, [2], 34, 81). 
Further addition of soda causes a diminution in the rotation, which 
varies both with the concentration of the solution and with the excess 
of alkali. Thus, if p s: percentage of acid, and n ss total number of 
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Tttolecttles of NaOH present in the solution, the initial molecular 
rotation, (m)T> = 60*6®, of a weak solution of neutral salt (p = 2, 
n = 2) becomes . 59 * 7 ° for n = 5 , On the other hand, when p == 18 , 
n = 2, the initial rotation, (m)© = 57 * 08 '’, becomes 18 * 57 ® when n is 
increased to 5 . For solutions of intermediate strength, or for inter¬ 
mediate amounts of alkali, the loss of rotatory power lies between 
the above limits. Other alkalis (KOHjNHa) produce a slight increase 
of rotation with increased concentration. The effects of the several 
alkalis are graphically represented by means of curves for the different 
values of a, of which the values of p are abscissce, those of (tn)i> 
ordinates. Tliese curves appear to converge to about the same point 
for low values of p. 

The author explains these results by assuming that in weak solutions 
soda, even in excess, simply neutralises tartaric acid, but that when 
the concentration is great a new Icevorotatory compound is formed, 
probably by displacement of the hydroxylic hydrogen of the acid. 
And, in fact, by very largely increasing the excess of alkali, the rota¬ 
tion is rendered left-handed. Thus, for a 6 per cent, solution of 
tartaric acid, to which 39 mol. NaOH had been added, ~ —38°. 

Very similar results are obtained with malic and quinic acids. The 
author has redetermined the molecular rotation of sodium rnalate. 
This salt crystallises with extreme difficulty from its syrupy solution, 
unless brought into contact with previously formed crystals, when it 
slowly separates as a tough mass of the formula NaaCiHiOs 4 H 2 O. 
The table refers to the anhydrous sodium salt. 


p. 

d. 


B 

d. 

('«)p 


1*4825 

•+•0*79^ 

33*9 

1 '2525 

- 5-8° 

57*43 

1*4615 

-1- 5 ’9() 

29 *93 

1*2200 

- 7*56 

53 *31 

1*4270 

+ 4 *22 

25 -85 

1 *1880 

- 9*19 

47 -75 

1-3725 

+ 1-21 

20-00 

1*1425 

-11 *04 

42*9 

I*3320 

~1 -38 

15 *00 

1*1040 

-12*36 

36*69 

1*2750 

-4 62 

— 

— 
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These values differ somewhat, especially for strong solutions, from 
those found by Schneider (Abstr., 1881, 892). The rotation is thus 
different in weak and in strong solutions. Plxcess of soda invariably 
causes the solution to become more dextrorotatory. For example, 
excess of 1 mol, NaOH addeni to a solution containing 14*48 per cent, 
of malic acid as neutral sodium salt, reduces the molecular rotation 
from —11*24° to —7*21°; while excess of 3 mol. of alkali changes 
the rotation of a 20*5 per cent, solution from —861° to -f 19*12°. In 
this case also, the concentrated alkali probably acts on the hydroxyl- 
group. 

Results of the same kind w'ere obtained with quinic acid, which is 
monobasic but contains four hydroxyl-groups. On the other hand, 
the right-handed rotation of camphoric acid, which contains no 
hydroxyl-groups, was not sensibly affected by excess of soda. 

The rotation of strong solutions of tartrates varies considerably 
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•with the nature of the base. But by investigating the effect of 
dilution in each case, it is possible to calculate the molecular rotation 
for an infinitely dilute solution. Applying this method to the neutral 
potassium, sodium, and ammonium tartrates, the author shows that 
the limiting values thus obtained are approximately the same in the 
three cases, although the molecular rotations for strong solutions are 
very different. Similar limiting and nearly constant values may bo 
calculated from Schneider’s observations on the alkaline malates, and 
Landolt’s on the alkaline quinates. 

The author has already shown (Abstr., 1881, 147 and 257) that the 
molecular rotations of the carbohydrates in aqueous solution tend 
towards simple multiples of a constant as the dilution is increased ; 
and the same holds for alcoholic solutions of the cinchona alkaloids. 
In all cases which have been carefully examined, heat acts in the same 
sense as dilution, and doubtless the action in both cases is of a chemical 
nature; a conclusion strengthened by the fact that when the rotation 
of a tartrate is changed from right to left by heat, the transition is 
perfectly regular (Abstr., 1881, 911). 

The polarimetric method can probably be applied to determine the 
distribution of a base between several acids in solution. Ch. B. 

Lecture Experiments. By A. Valentini ( Gazzetta, 16, 399—401). 
—In this paper forms of apparatus are described, to show the syn¬ 
thesis of ammonia by the passage of nitrogen and hydrogen over a 
platinum spiral rendered incandescent by an electric current, and for 
attaining continuously a flame of nitric oxide and carbon bisulphide. 

V. H. V. 


Inorganic Chemistry. 


Method for Obtaining Chlorine from Chloride of hime^ 
using Kipp’s Apparatus. By 0. Winkler (Ber., 20, 184—185).— 
Dry chloride of lime is intimately mixed with burnt gypsum, and mois¬ 
tened to such a degree that it can only with difficulty be rolled into 
balls between the fingers. It is made homogeneous by powdering 
with an iron mortar, and beaten into an iron frame 10 to 12 mm. high 
by means of an iron mallet. It is then covered with a piece of oil¬ 
cloth, and submitted to great pressure. The plate of chloride of lime 
is then cut into cubes whilst still in the frame, taken out whole, and 
dried as quickly as possible at 20®. The cubes are then preserved in 
well-closed vessels. It is used in a Kipp’s apparatus with hydro¬ 
chloric acid (sp. gr. 1T24) diluted with an equal volume of water. 
The acid must be free from sulphuric acid. N. H. M. 

Action of Hydrochloric Acid on Sphalerite. By F. Stolba 
(Ohem, Gentr.y 1887, 169).—The author has previously recommended 
tbe preparation of hydrogen sulphide by the action of hydrochloric 
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acid on sphalerite (zinc-blende), but further experiments have shown 
that when using an acid of sp. gr. 1*12, the action stops when about 
ono-half of the acid is decomposed. In spite of this, the method is 
advantageous, and the residual acid liquid can be used for the evolution 
of hydrogen or carbonic anhydride. G. H. M. 

Constitution of Acids. By W. A. Dixon (Phil. Mag., 21, 127— 
130).—Inorganic acids may be supposed to contain displaceable hydro¬ 
gen, 1st, directly combined with the chlorous element, HCl, &c .; 
2nd, combined as hydroxyl, Cl (OH), N(OH), &e.; 8rd, as oxy- 
hydroxyl, S(OOH) 2 , &c.; or partly in each form PH(OH)(OOH), 
P(0H)2(00H), S(OH)(OOH), PH^COOH). Acids of the first kind 
ai’e usually feeble, and their salts have an alkaline reaction, excejit 
whpn they contain strongly chlorous elements. The group OOH 
confers high acidity, which is lost when the hydrogen is displaced by 
an alkaline metal. 

Displacement of hydrogen in hydroxyl by an alkaline metal gives 
salts having an alkaline reaction. When an acid contains both OH 
and OOH, the hydrogen of the latter gi’oup will be first displaced; 
subsequent displacement of the hydroxylic hydrogen will give a salt 
having an alkaline reaction. 

Silicic acid in solution (obtained by diffuvsion) may exist as 
Sii(OH) 2 (OOH) 2 , instead of Si(OH) 4 , and hence have an acid loaction. 
To meet certain cases, special assumptions must t»e made. 

Ch. B. 

Metals of Ancient Chaldea. By Beethslot {Compt. rend., 104, 
265—271).—The author has examined four tablets found in a stone 
receptacle under one of the corner stones of the palace of Sargon, 
which was built 706 b.c. One of the tablets consists of beaten gold, 
without any notable proportion of any foreign metal; the second 
consists of silver, almost equally pure, but more or less altered on the 
surface; the third has undergone considerable alteration, but the 
internal metallic portion is an alloy of copper and tin, which contains 
the two metals in the proportions 85’25 : 10‘04, and is therefore simi¬ 
lar in composition to the majority of ancient bronzes; the fourth 
consists of pure crystallised magnesium carbonate, a somewhat rare 
mineral. 

A fragment of a vase found during the excavations at Tello was 
found to consist of pure metallic antimony, and it is evident there¬ 
fore that this metal was kno^vn to the ancients, although it is con¬ 
founded with lead by Dioscorides, Pliny, and other writers. A small 
idol from the same excavations had undergone mucli superficial altera¬ 
tion, but the internal portion was found to consist of pure metallic 
copper. C. H. B. 

Decomposition of Ammonium Chloride by Means of an 
Alloy of Zinc and Iron. By H. N. Waeren {Ckem. News, 65, 88 — 
39).—^A mixture of dry ammonium chloride and finely powdered zinc, 
alloyed with 12 per cent, of iron, was put into the right-hand limb of 
a tube, closed at one end, and bent like the letter N, some mercury or 
liquid amalgam of tin was put in the lower bend, the open end was 

2 y 2 
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then sealed, and the mixture heated. At the termination of the 
reaction there was a great pressure of hydrogen, and a considerable 
quantity of ammonium amalgam in the tube. When the experiment 
was performed without pressure, or with lime instead of zinc, no 
ammonium amalgam was obtained. The zinc therefore gives rise to 
the separation of ammonium, which at first decomposes into ammonia 
and hydrogen, but as the pressure increases this decomposition no 
longer takes place, but instead the ammonium is made to amalgamate 
with the mercury, D. A. L. 


Atomic Weights of Silver and Copper. By W. N. Shaw {Phil, 
Mag, [5], 23, 138—141).—The author determines the amount of 
copper deposited from a nearly saturated solution of copper sulphate 
by electric currents of diflereiit current density. He finds that the 
amount reaches a maximum at the highest limit (0‘13 ampere) at 
which a coherent deposit is obtained. For current densities of 0*02— 

0*0014 ampere the amount multiplied by 1 + 2-2222^, where d is the 

d 

current density, equals that obtained with high current densities. 
From these values the author obtains for the atomic weight of 

19 X 10 

copper the value 63*33 = -, that of silver being taken as 


107*66 


17 X 19 


3 

VL 

10 - 


hence Taking one-third the weight of 


3 ' Cu 

the hydrogen-atom as unit, the possible valencies of silver become 1, 

17, and 19; of copper, 1, 2, 5, and 19, The only compound known to 

the author which supports this view is that formed between molten 

silver and oxygen, which has approximately the composition AgO^,^. 

« *17 • 

The author draws attention to the ratio — between the atomic 

weights of potassium and sodium, H. K. T. 


Decomposition of Sodium Sulpharsenate with Silver 
Nitrate. By K. Preis and B. Raymann {Chem, OerUr,, 1887, 32).— 
Silver nitrate acts on sodium sulpharsenate in a different manner 
when added alone, or together with acid, to what it does when the 
action takes place in ammoniacal solution. In the latter case, silver 
arsenate and sulphide are almost entirely formed, together with a 
little arsenite, the quantity of which depends on the amount of free 
acid present. Since the reaction is instantaneous, the formation of 
the arsenite is perhaps due to reduction. The authors suggest the 
following explanation of its formation •—^Arsenic acid is a strong acid, 
whose thermal effect is equal to that of the strongest acids, whilst on 
ihe contrary arsenious oxide possesses feeble acidic properties, and even 
under certain conditions exhibits basic properties. Therefore if the 
leaction takes place in presence of ammonia, arsenic acid is formed, 
whilst in the presence of free acid the feebly basic arsenious trioxide 
is formed. This theory corresponds with the decomposition of silver 
nitrate by arseniuretted hydrogen; on passing this gas through 
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neutral silver nitrate solution, arsenious acid goes into solution, whilst 
if the silver solution is ammoniacal arsenic acid is formed. 

G. H. M. 

Tetraoalcium Phosphate and the Phosphoric Acid of Basic 
Slag, By H. Otto {Ghem, Zeit.y 11, 255—25G).—The author’s results 
confirm those of some other investigators; he finds the crystals sepa¬ 
rated from basic slag consist of tetracalcium phosphate, and moreover, 
that the phosphoric acid in the basic slag itself behaves with numerous 
solvents in the same way as tetracalcium phosphate; with alkaline 
ammonium citrate, however, this is not the case, owing to the inter¬ 
ference of the silica and magnesia present in the slag. 

D. A. L. 

Properties of some Metals. By V. Meyer (Ber., 20, 497—500). 
—Magnesium melts at a temperature above the melting point of 
sodium bromide, molting at 700®, and slightly below that of anhy¬ 
drous sodium hydroxide, melting at 800®. Experiments made with 
the object of determining the vapour-density of the metal have failed, 
inasmuch as it is impossible to volatilise magnesium at an incipient 
white beat in a neutral gas, such as hydrogen or carbonic oxide; com¬ 
bination of the elements ensues if nitrogen is employed, whilst 
carbonic anhydride is reduced to carbon by tbe metal at this tempera¬ 
ture. Porcelain is strongly attacked by magnesium at au incipient 
white heat. 

Gcnnaiiiam does not attack porcelain at about 1350®, but is only 
volatile to a small degree when heated either in hydrogen or nitrogen 
at this temperature; its vapour-density, therefore, cannot yet be 
determined. Antimony is completely volatilised at 1300®, but not 
with sufficient rapidity to allow of its vapour-density bt*ing deter¬ 
mined; further experiments will be made tc) determine tliis constant 
at a higher tempemture. The author finds that mercany can bo 
obtained free from metallic impurities by repeated distillation. 

W. P. W. 

Effect of Hydrochloric Acid on the Solubility of Chlorides. 

By R. Engel {Compt. rend.y 104, 433—435).—The relation previously 
found to exist (Abstr,, 188G, 505) between the solubility of chlorides 
and the proportion of hydrochloric acid in the liquid holds good* 
generally, whether the chlorides belong to the same or different 
families, and whether they crystallise in the anhydrous or hydrated 
conditions. Experiments with magnesium and calcium chlorides show 
that in these cases tbe sum of the equivalents of the chlorides and 
hydrochloric acid in tbe liquid remains constant. 

The author criticises Jeaunel’s conclusion (Abstr., 1886, 072), and 
considers that his results were duo to the fact that the proportion of 
water added was relatively large compared with the quantities of 
metallic chloride and hydrochloric acid present. 

The precipitation of the chlorides cannot bo attributed to tho 
combination of the hydrochloric acid with the water. The solubility 
of different chlorides is very different, and it would be necessary for 
the hydrochloric acid to combine wnth a different amount of water in 
each case. Both the water of crystallisation of the hydrated chlorides, 
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and the water combined with the hydrochloric acid play the part of 
Aolvenis; the action is the same both for anhydrous chlorides and for 
hydrated chlorides calculated to the anhydrous condition. 

Similar results have been obtained with nitric acid and nitrates, but 
with sulphuric acid and sulphates the phenomena are different. 

C. H. D. 

Pure Zinc, from the Bertha Zinc Company, Pulaski Co., 
Virginia. By G. B. Bird (Amer, Chem. 8, 4‘il).—By redistilling 
commercial spelter from a firo-clay retort with iron front, the amount 
of impurities is reduced with exception of the iron, which is scarcely 
diminished. H. B. 

Analysis of Shot. By H. Hardaway (Amer. Chem, 8, 432).— 
Several commercial brands of bird-shot were analysed, especially for 
arsenic; the amount found, namely,0*4—3*0 part per 1,000,proved to 
be less than that usually stated (3 to 8 or 10 parts). H. B. 

Preparation of Lead Carbonate. By W. Kubel (Dingl polgi, 
262, 143).—Lead oxide is readily converted into the soluble 
hydroxide on treatment with a moderately concentrated solution of 
magnesium acetate. The solution thus obtained has an alkaline 
reaction, and yields load carbonate when treated with carbonic anhy¬ 
dride. The white precipitate is collected, w^ashed, and dried, and 
the solution of magnesium acetate concentrated and used for another 
operation. D. B. 

Action of Lead Oxide on Soluble Chlorides. By G. Ani)b£ 

(Compt, rend,^ 104, 359—36U).—If a concentrated solution of 
calcium chloride is boiled with an excess of lead oxide, care being 
taken to prevent evaporation, and the liquid is filtered, the filtrate 
deposits an abundant precipitate, which after washing with alcohol 
and drying has the composition CaCl*,CaO,2PbO + 4 HaO. When 
boiled with water it becomes yellow. If the water is left out of 
account this compound may be regarded as crystallised calcium oxy¬ 
chloride in which 2 mols. of calcium oxide have been replaced by 
i2 mols. of lead oxide. When the mother-liquor, which is slightly 
alkaline, is poured into a large excess of cold water, the compound 
PbCl2,3PbO + 3 H 2 O is obtained as an amorphous white precipitate. 

A solution of barium chloride when treated in a similar manner 
yields small slender needles which seem to be a compound of barium 
chloride with lead oxychloride, but they are decomposed immediately 
by water and yield lead oxychloride. 

Strontium chloride yields small, distinct, brilliant crystals which 
when washed with alcohol and dried have the composition 
SnCl2,2Pb0,5H20. If the mother-liquor is poured into excess of 
waier the compound Pb0l2,3PbO,3H2O is precipitated. 

Lead oxide is dissolved by either a hot or a cold solution of 
magnesium chloride, but the filtered liquid deposits no precipitate, 
and only a very slight precipitate is obtained when the solutiou is 
poured into an excess of water. G. H. B. 
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Analysis of a Copper Slag of Bright Red Colour. By N. A. 

Bkrrt {Amer, Ohem. 8 , 429—430).—The slag is hard, breaks with 
conchoidal fractnre, and contains small cavities and very minute 
metallic beads. Treated with hydrochloric and nitric acids, 30*23 per 
cent, dissolved (27*05 per cent, cuprous oxide), and there remained a 
yellow powder containing Cu^O = 8*64; FeO = 11*69; SiOa = 
49*24. H. B. 

Composition of Mirror Amalgam. By G. Harrison (Amer. 
Chem, 8, 430—431).—The amalgam from a German mirror was 
found to contain tin 83*78 per cent., mercury 16*60 per cent. 

H. B. 

Mercurous Hydroxide. By G. B. Bird (Amer. Chem. J., 8, 
426^—427; compare Abstr., 1885, 124).—Solutions of mercurous 
nitrate and of caustic potash in alcohol of 70 per cent., were cooled to 
—•42® and mixed; but little precipitate was formed and that slowly, 
its colour was a pale amber, changing with rise of temperature into 
the colours of mixtures of mercurous oxide, mercuric oxide, and finely 
divided mercury. Judging from the colours of the corresponding 
lead, coppe^r, and silver compounds, it appears very probable that the 
pale amber-coloured precipitate obtained was mercurous hydroxide. 

H. B. 

Action of Mercuric Oxide on Dissolved Chlorides. By G. 

ANDRfi {Cont'pt. rend., 104, 431—433).—Klinger has described a 
compound, CaCl 2 , 2 HgO -f 4 H 2 O, and this the author ha.s also 
obtained by the action of mercuric oxide on a solution of calcium 
chloride. The mother-liquor is not precipitated by cold water. If a 
solution of mercuric oxide in a boiling and concentrated solution of 
calcium chloride is poured into a large excess of cold water, a brick- 
red precipitate is obtained which when dried at 100° has the 
composition HgCl2,3HgO. It is analogous to and possibly identical 
with the oxychloride obtained by Millou by mixing equal volumes of 
cold saturated solutions of mercuric chloride and potassium hydrogen 
carbonate. 

A boiling solution of barium chloride, saturated with yellow 
mercuric oxide and allowed to cool, deposits needles of the compound 
BaCl 2 ,HgO -f 6 H 2 O, analogous to the barium oxychloride previously 
described. When treated with water, it becomes yellow. It loses 
nearly 5 mols. H 2 O at 100° and the rest at 150®. If heated in a tube, 
it gives off water, becoming yellow and finally white. Red mercuric 
oxide gives the same compound, which, when decomposed by water, 
yields the red oxide. If the mother-liquor of the oxychloride is 
poured into cold water, only a slight precipitate is formed. 

Strontium chloride solution under similar conditions yields the 
compound SrCU^HgO -f* 6 H 2 O in long, slender needles, which lose 
3*5 mols. H 3 O at 100® and the rest at 130°. It is analogous to 
strontium oxychloride but contains 3 additional mols. H 2 O. Only 
a slight precipitate is formed when the mother-liquor is poured into 
cold water. 

A cold saturated Bolution of magnesium cUoride dissolves yellow 
mercuric oxide when heated, but the liquid deposits no compound on 
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cooling. If poured into a large excess of water, it yields a white 
amorphous precipitate of the composition 2HgCla,3HgO. 

The general results show that these mixed compounds are true 
oxychlorides which are sometimes strictly analogous to the simple 
oxychlorides, whilst sometimes their composition is not exactly 
similar. Both classes of compounds agree in their alterability in 
contact with water. C. H. B. 

Basic Aluminium Sulphate. By K. J. Bateb {Chem. Zeit,, 11, 
38; 97—98).—A basic aluminium sulphate, 3 Al 303 , 2 S 03 + 911,0, is 
produced when excess of aluminium hydroxide, prepared by precipita¬ 
tion by means of carbonic anhydride, is boiled for some time with 
sulphuric acid. This basic sulphate is practically insoluble in 
sulphuric or hydrochloric acid, for even on prolonged digestion with 
sulphuric acid, sp. gr. 1*3—1*4, only part of it passes gradually into 
solution. It is, however, completely soluble in aqueous soda. At 
100 ^, or over sulphuric acid, it does not lose water, but when heated to 
low redness it loses 9 mols. H 2 O without further decomposition, 
whilst at a bright red heat it decomposes with evolution of 
sulphurous anhydride. The slightly ignited and anhydrous salt 
yields a basic sulphate to water which is precipitated on boiling. 
When the basic sulphate described above e^xists in aluminium 
sulphate, it is a sure sign that the latter has been prepared by the 
alkaline process. D. A. L. 

Fluorine and Manganese Compounds. By O. T. Christensen 
(/. pr, Chem,^ 36, 161—181; compare this voL, p. 335 ).—Uhvmimn 
potassium fluoride, 6 KF,Cr 2 Fe, is obtained by fusing chromic 
hydroxide with an excess of potassium hydrogen fluoride and extract¬ 
ing the residue in the cold with water containing hydi*ogen fluoride ; 
it is a green, crystalline powder practically insoluble in water, and 
yields insoluble chrome alum on evaporation with concentrated 
sulphuric acid. The compound 4 KF,Cr 2 Fa + 2H,0, prepared by 
mixing solutions of its constituents, is a green salt very sparingly 
soluble in water, but soluble in hydrochloric acid. 

Iron poiasnam fluoride, 4KF,FeaFa + 2 H 2 O, is prepared by fusing 
ferric hydroxide with an excess of potassium hydrogen fluoride; it is 
a white, ciystalline powder, very sparingly soluble in water, and the 
solution gives no reaction with potassium thiocyanate. This salt 
is probably identical with that described by Ifickles containing 
1 mol. H 2 O (/. Pharm. [4], 7, 15V 

Manganese ammonium fluoride^ 4 NH 4 F,Mn 2 Fa, is obtained by 
mixing a solution of manganosomanganic oxide in hydrofluoric 
acid with one of ammonium fluoride, ether as a red, crystalline salt, or 
in dark, prismatic crystals, and is sparingly soluble in water oontain** 
ing hydrogen fluoride. The sodium salt, 4 NaF,Mn 2 F 6 , is a red, 
crystalline powder, consisting of microscopic, rectangular tables ; the 
silver salt, 2 AgF,Mn 2 Fe + 8 H 2 O, forms dark, almost black oryatals, 
and loses the greater part of its water of crystallisation at 100 ®, the 
remainder at 110 ®. When manganese fluoride is added to a solution 
of ohioropurpureocobalt carbonate in hydrofluorio acid, ohloropur^ 
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pnreocobalt xnanganeRe fluoride is obtained as a lustrous, crystalline 
precipitate consisting of mici’oscopic rectangular tables. 

Berzelius has shown that when aluminium hydroxide is boiled 
with a solution of sodium fluoride, cryolite is formed, and Schuch has 
pointed out that aluminium hydroxide is obtained when cryolite is 
boiled with sodium hydroxide; the author has endeavoured to find 
out the conditions of equilibrium for these changes, and proves that 
there is a definite limit to the first reaction, but not to the second, 
owing to the fact that the sepamted sodium fluoride encloses unaltered 
cryolite and protects it from further action. Sodium fluoride solution 
is not decomposed when lK)iled with ferric, chromic, or manganic 
hydroxides. The author considers the double fluorides and double 
cyanides of the iron-aluminium-group to bo analogous in constitution. 

W. P. W. 

Solubility of Manganese Sulphide in Fused Potassium 
Sulphide. By E. Claassen (Amer. (Jliem. 8, 480—437).—When 
fusing magnetite with soda and sulphur for the purpose of detecting 
vanadium, it was found that a considerable amount of manganese 
was also extracted from the fused mass by treatment with water. 

H. B. 

Preparation of Ammonium Dichromate. By J. J. Hood 
(Chem. Zeit.y 11, 55).—Chrome-iron ore is lieated with sodium or 
potassium salts, the i^csulting monochromate is dissolved in water, 
treated with 2 equivalents of acid, and then neutralised w’ith ammonia 
or ammonium carbonate. The solution contiiining a dichromate and 
a sulphate, chloride, or nitrate, as the case may be, is concentrated, the 
latter salts as they crystallise are removed, and finally on cooling 
ammonium dichromate crystallises out. The |X>tassium or sodium 
salts are used again for heating with fresh chrome-iron ore. 

D. A. L. 

Extraction of Vanadium and Chromium from Iron Ores, par¬ 
ticularly from Magnetite. By E. Claassen 8, 

437—4441; comp. Abstr., 1886, 428).—It is impossible to obtain in a 
soluble form all the vanadium and chromium contained in certain 
ores (especially hard dense ores like magnetite), by fusion with 
sodium carbonate and niti'e or sulphur. The finely pow'dored ore, if 
treated with water (1 part) and sulphuric acid (2 parts), and then 
gradually heated until all sulphates ai^e decomposed, is convei'trd 
into the finest possible powder, and from this the vanadium and 
chromium may be completely extracted by a single fusion. If only 
ranadium is to be estimated, the following is tlie better method of 
procedure, as a solution free from ohromiura is at once obtained. 
The powder left after treatment with sulphuric acid is fused with 
three parts of soda and three of sulphur, the melt extracted with 
water, the filtrate containing a thiovanadato boiled with dilute nitric 
acid, and the precipitated vanadium sulphide collected, dried, and 
excess of sulphur removed by treatment with carbon bisulphide ; the 
filtrate, which always contains some vanadium, is evaporated to dry¬ 
ness, mixed with the precipitated sulphide, and fused with a little 
soda. The fused mass is exfraoted with water, and the filti^ato which 
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contains a vanadate and also nitrites, is made neutral by continued 
boiling with small quantities of ammonium nitrate, and precipitated 
by lead nitrate. The washed lead vanadate is digested with hydro¬ 
chloric acid and alcohol, and the lead chloride removed by filtration 
and washing with alcohol; the alcoholic filtrates are evaporated, 
redissolved in water; and the last trace of lead removed by hydrogen 
sulphide; the filiate when evaporated and ignited leaves impure 
vanadium pent^ide; it is oxidised by ignition with ammonium 
nitrate, extract^ with ammonia, and finally obtained pure by evapora¬ 
tion and ignition. 

If both vanadium and chromium are to be estimated, the following 
method ma/ be substituted, both being extracted together from the 
ore and ^en separated afterwards. The ore after the treatment 
with sulpnuric acid is fused with thrice its weight each of soda and 
nitre, ahd the soluble portion dissolved out by water. The solution 
is made neutral by boiling with ammonium nitrate, then precipitated 
by lead acetate, and the lead removed as before described. The dried 
residue containing chromium and vanadium is fused with three parts 
of soda and three of sulphur, and the mass extracted with water. 
The filti'ate containing the vanadium is treated as before; the residue 
containing the chromium is fused with alkali and nitre, and pre¬ 
cipitated as usual as lead chromate. H. ]B. 

Qold. By G. Kruss {AnnaUn^ 237, 274—307 ; compare thisvoL, 
pp. 16, 340).—Only three oxides of gold exist, namely: AuiO, 
Au 20 ,Au 203 , and AujOa. These oxides have been previously described 
by the author (Zoo. ciZ.), 

Oberkampf (Ann. Chim,, 80, 140), Piguier (Ann. Chim. Phye^ 
[3], 11, 336), Buisson (/. Pharm.^ 16, 629), and Russell (this Journ., 
1874, 11) state that gold is pi^cipitated by hydrogen from a solution 
of auric chloride. This is denied by Proust (J. Phys., 62, 131) and 
Schweigger-Seidel (8chweigyey$ Journ.^ 65, 268). The author finds 
that hydrogen which has been purified by passing through solutions 
of sodium hydroxide, silver nitrate, potassium permanganate, and 
over red-hot copper, has no action on auric chloride. 

The discrepancies between the author’s results and Raschig’s (this 
vol., p. 112) arise from two sources. Aurous oxide prepared by the 
action of mercurous nitrate on auric chloride contains mercury. The 
formula AU 2 O + 2 H 2 O, which Raschig obtained for the oxide dried 
over phosphoric anhydride, is consequently incorrect. 

Auric oxide and auric chloride are not reduced by pure sodium 
hydroxide. If the sodium hydroxide contains organic matter, oxides 
of gold are precipitated, but auric acid is not formed. 

W. 0. w. 

Formation of Platinum Silicide, By P. P. Miles (Amer. 
Chem. 8, 428; compare Abstr,, 1886, 124).—The conditions under 
which platinum silicide was formed, are found to be the presence of 
reducing gases such as carbonic oxide, of silicon tetrafluoride, and of 
a basic substance such as magnesia. H. B. 
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Composition of the Black Zinc Blende of Freiberg. By A. 

Stelzner and A. Schertel (Chem, Centr,^ 1887, 92).—The analysis 
of black blende from five different veins in the Freiburg district gave 
the following numbers :—Zn, 49-83—51*73; Fe, 11-97—13*44; 
S, 32*61—33*69; Mn, 0*08—0 83; Cd, 0*19—0*42 ; Sn, 0*06-0*55 ; 
In, ti*ace 8 . The tin is present as sulphide ; the ratio of zinc to iron 
is nearly 3*3 : 1. The mechanical impurities were small quantities of 
tinstone and quartz. Both these impurities, amounting to 0*6—1*0 
per cent., were present in blende from 10 different localities. 

The tinstone belongs to the type of needle-tinstoue, and forms 
columnar, often twinned crystals, about 0*8 mm. long, which are often 
embedded in the blende, and often in the quartz. The latter is in 
the form of small, irregular crystals of the combination PooP, and 
sometimes encloses blende. The formation of zinc-blende, tinstone, 
and quartz, must, therefore, generally have taken place simultaneously 
in the Freiburg district. G. H. M. 

Quartzite. By P. Holland (Ghent, 55, 49—50).—The 

specimen examined was taken from stone quarries at Kill s Hill, 
Pontesbury. A detailed description and a figure of its appeamuce 
under the microscope are given; it proved to be a compact 
felspathic quartzite. The analytical numbers obtained from it were as 
follows:— 

Combined 

SiOj. AI 2 O 3 . Fe^Oj. NitjO. Carbon. vater. 

94*85 2*38 0*62 0*67 0*h 0*07 0*63 

In some darker-coloured fragments the carbon amounted to 0*13 
per cent. D, A. L. 

Plattnerite. By E. Kinch (Min. Mag., 7, 63—64).—A mineral 
from Leadhills, Lanarkshire, analysed by the author, proved to be 
plattnerite, a mineral not examined since it was first noticed by 
Breiihanpt and Piattner in 1837. The following are the analytual 
results obtained 

Loss on ignition. PbO. Total. 

7*10 92*66 99*76 

It is a black mineral in globulous concretions with crystalline 
exterior. The hardness is about 5 . The sp. gr. is 8*54, or some¬ 
what lower than that given by Breithaupt. B. H. B. 

New Variety of Dufrenite fSrom Cornwall. By E. Kinch, 
F. H. Butlbe, and H. A. Mibrs (Min. Mag., 7, 65—70).—The authors 
have examined examples of crystallised mineral from East Cornwall, 
presenting features dissimilar from those of any known species, but 
presumably referable to dufrenite. The unaltered crystals have a 
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vitreons lustre, and vary in colour from black to a.pple-green. The 
crystals occur in the form of rectangular tables, 1 to 2 mm. square 
and f mm. thick. They may be regarded as orthorhombic plates 
formed by the micropinacoid faces, bevelled at the sides by small faces 
of the prism, and bounded at the top and bottom by the basal planes. 
The crystallographic characters agree very closely with those of 
dufreniite from Waldgirmes, described by A. Strong (Abstr., 1881, 
627). The green crystals have a hardness of 4*5, and a sp. gr. of 
3*233. Analysis gave the following results:— 

H,0. SiOj. CuO. P.Ofi. FeA- CaO. MgO. Total. 

10*62 0*53 0*95 30*26 55*63 1*50 trace 99*49 

These results are compared with the various published analyses of 
dufrenite, and the authors conclude that the mineral described, as well 
as other varieties described under the head of dufrenite, contains a 
larger proportion of phosphoric acid to base than is compatible with 
the usual formula for dufrenite, 2 Fe«i 03 ,P 305 , 3 Ha 0 . The species 
should, therefore, be divided into two, one having the formula 
5 Pe 303 ,P 20 fl, 8 H 20 , or possibly, in some cases, less water, 

B. H. B. 

Talc used in Paper-making. By W. I. Macadam {Min. Mag., 7, 
75).—This mineral, known in commerce as agalite, is obtained from 
New Jersey. It is largely used for paper-making in place of kaolin, 
and gives a much purer effluent. The high glaze of American paper 
is largely due to the use of this mineral. It is of a highly fibrous 
character, insoluble in water, and greasy to the touch. In colour, it is 
almost pure white. Its sp. gr. varies from 2*22 to 2*562. Analysis 
gave the following results ;— 

SiOn. MgO. FeO. AlA* II jO. Loss, Total. 

62*08 33 13 010 0*31 4*29 0*09 100*00 

B. H. B. 

Phenacite from Colorado. By S. L. Prnfield (Amer. J. Set., 
33, 130—134).—The occurrence of phenacite in the United States 
was first mentioned by Cross and Hillebrand (Abstr., 1883, 1065). 
Crystallographical descriptions of tho phenacite from Florissant have 
also been published by Hidden (Abstr., 1885,878; and 1887, 118). 
The crystals occur at Topaz Butte, near Florissant, and about 16 miles 
from Pike’s Peak. They are remarkably similar to those described by 
N. V. Kokscharoff from the Ural. The planes observed are of especial 
interest as belonging to the rhombohedral-tetartohedral division of 
the hexagonal system. 

The author also describes some remarkable crystals from a new 
locality, Mt. Antero, in Chaffee Co. They are terminated mainly by 
rhombohedra of the third order. B. H. B. 

The Crystal Beds of Topaz Butte. By W. B. Smith (Amer. /. 
Set., 33, 134—135).—The crystal beds from which most of the 
specimens labelled Pikers Peak have actually come are situate 20 miles 
north-west of that point. Topaz Butte, a point 5 miles north of 
Florissant, marks the southern limit of the beds. The largest phena-. 
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cite ever found in this locality is a lenticular crystal, 15 mm. in 
diameter. 

A few phenacite crystals have been observed in the interior of 
smoky quartz and amazon-stone crystals : these minerals showing no 
evidence of secondary growth. Phenacites have also been found half 
in quartz and half in amazon-stone, when the two minerals are in 
contact. B. H. B. 

Topaz from the Thomas Range, Utah. By A. N. Alling 
(Ajner, J, Sci,, 33, 146).—The topaz cryj^tals examined were found in 
the Thomas Range, 40 miles north of Sevier Lake, where they occur 
in rhyolite (compare W. Cross, Abstr., 1886, 991). They vary from 
3 to 10 mm. in length, and arc perfectly colourless. The planes 
observed were ootoo, OP, cop, oo1r2, 2Poo, oo, 4Poo, p, 2P, 
4P. The axial ratio was calculated to be 

a : 5 : c = 0*5285 : 1 : 0*47715, 

values approximating very closely to those obtained by v. Kokscharoflf 
for the Siberian crystals, but varying very w’idely from the axial 
ratios for crystals from Ehrenfriedersdorf, Altenberg, Schnecken- 
stein, and Brazil. B. H. B. 

Ooourrenoe of Strontia in Heulandlte. By P. J^nnasch 
(J 3er., 20, 346—849).—The following analyses of heulandite from 
different localities ai-e given :— 

Farsathal. 

Andreasberg. -^ Teigashom. 


SiO* . 56*11 60*07 57*71 68*43 

AhOa. 17*15 14*75 16*42 16*44 

FejOs. trace 0*62 — — 

CaO . 4*26 4*89 6*96 7*00 

SrO . 3*63 1*60 0*54 035 

MgO. trace — — — 

Na,0 . 3*31 2*36 1*49 1*40 

KaO. 0*27 0*44 0*35 0*21 

Li 20 . trace ti*ace trace tmce 

HaO. 16*28 15*89 16*50 16*45 


The formula of heulandite would therefore be 

H4(Ca,Sr,Na2,Ka)Ala(SiO.,)8 + 3^*0 or 4 H 2 O. 

In order to separate the calcium from the strontium, they are 
precipitated from the weak ammoniacal solution as oxalates, the 
precipitate redissolved and again precipitated. The ignited mixture 
of earths is converted into nitrates, and separated by means of alcohol 
and ether. The undissolved strontium salt is then dissolved in hot 
water, precipitated with dilute sulphuric acid in presence of alcohol, 
and weighed as sulphate. N. H. M. 

Sodium Felspar from Erageroe, Norway. By Bischop (Cheni. 

1887, 169—170).—This is of a brownish colour without any 
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distinct foreign markings, and with fine mother-of-pearl*like lamina¬ 
tions. Dried at 100®, its composition is— 

SiOj2. AI3O3. F6303. CaO. M^gO. ISTaj^O. iET^O* 

65*35 21*66 0*64 1*79 0*16 0*62 9*88 0*25 

showing that it is a sodium felspar containing a noteworthy amount of 
lime. It melts more easily than the potassium felspar from Norway. 

G. H. M. 

Occurrence of Silver in Volcanic Ash from the Eruption of 
Cotopaxi, July 22nd—23rd, 1886. Bv J. W. Mallet {CUem, 
News^ 66 , 17).—The sample was collected at Bahia de Caraguez, 
where ash had fallen to the depth of several inches although the place 
is 120 miles to the westward of Cotopaxi. The specimen consisted of 
a very fine, mobile powder soft to the tomjh and of a light brownish- 
grey colour. Under the microscope it appeared to consist of minute, 
more or less sharp or splintery-edged granules and spicules ; quartz, 
a white and pink or reddish felspar, augite, magnetite (strongly 
magnetic), and thin scales of deep red specular iron oxide were easily 
distinguished. When strongly heated, the ash turned dark red-brown, 
and fused to a nearly black slag. Its sp. gr. = 2 624 at 18^ ; 0*21 per 
cent, of the ash was soluble in boiling water and 6*94 per cent, was 
dissolved by hydrochloric acid from the portion insoluble in waters 
The ash dried at 100® contained per cent.— 

SiOj. AI2O3. FosOg. FeO. MgO. CaO. Ntufi. FjO. HjO. 

56*89 19*72 4*06 3*65 1*91 6*87 5*14 1*96 0*62 

with traces of TiOg, MnO, LiiO, Ag, Cl, SO 3 , PgOg. 

The silver present amounted to about I part in 83,600 of ash, but 
although the proportion is so small the total amount ejected during 
the eruption would be considerable when the vastness of the mass of 
volcanic ash is taken into consideration. The silver was probably 
present as chloride. This is the first time silver has been found in 
volcanic ash. D. A. L. 

Diabase Porphyrite from the Neighbourhood of Petrosa, 
wodsk. By C. v. Vogdt (Chem, Centr., 1887, 200).—The masses of 
rock running through the diluvium in the form of roches moutonneee 
belong partly to forms rich in augite and partly to forms rich in 
felspar. Only the latter were submitted to further examination. The 
porphyritic felspar occurs as orthoclase frequently mixed with oligo- 
clase and labradorite and entirely converted into radial aggregates; 
whilst the ground-mass, which is rich in epidote, appears to consist 
chiefly of an albitic felspar. The augite is very cbloritic. 

G. H. M. 

Meteoric Iron from Augusta Co., Virginia. By G. P. Kunz 
{Amer. J* Sci\, 33, 58—69).—This mass of meteoric iron was found 
near the place where the largest of the three masses from Augusta 
Co., described by Mallet (Abstr., 1871,1020), was found. Its present 
dimensions are 8*5 cm. by 6*5 cm,, 7 cm. at the wider end and 3 cm. at 
the smaller end. The following is an analysis of the mass 
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Fa. NL Co. Cu. Sn. P. S. 

90*298 8*848 0*486 0*016 0*005 0*243 0*012 

0. Si. Total. 

0*177 0*092 100072 

with traces of manganese, chromium, and chlorine. B. H. B. 

Coahuila Meteorites. By O. W. Huntington (Amer. J. Set,, 
33, 116—118).—The author shows that the assumed new meteorite 
found near Fort Duncan, Maverick Co., Texas, and described by 
W. E. Hidden (this vol., p. 119), belongs to the same fall as the 
meteorites described by J. L. Smith under the head of Coahuila irons, 
and supposed to belong to one fall. The irons referred to are, the 
Santa Rosa Sancha Estate iron, found in 1850; the Butcher iron, 
found in 1866; the San Gregorio iron ; and the Chihuahua TIacionda 
de Conception iron. B. H. B. 

Supposed Metallic Meteorite from Highland Co., Virginia. 

By P. P. Mit.fs (Arnpr. Chpin. J., 8, 427—428).—The metal contains 
Pe = 99*716, P = 0106, C = 0*032, S = 0*058, but nickel and cobalt 
are absent. It is probably a relic fi*om an early bloomery fire, although 
there are no records of such in the neighbourhood. H. B. 

Analysis of the Water from an Artesian Well in the Tunisian 
Chotts, and from the Spring at Oued Ref. By De Lesseps 
(Compt. rend., 104, 272). 

CaCOg. MgCOs. CaSO^. MgS04. Ka.>S04. 

Artesian well. 0*607 none 1*19() 0*490 none 

Spring at Oued Ref 0*252 0*185 1*027 none 1*582 

Residue 

KaCl. KCl. MgCl.. per litre. 

Artesian well...... 0*052 none 0*842 3*187 

Spring at Oued Ref 1*205 0*061 none 3*412 

C. II. B. 

Water from the Wells of Zemzem. By P. v. Romuitkoe (AVc. 
IVav. Chem.^ 6, 565—273).—The waters from the wells of Zemzem, 
or Hagar’s Wells, near Mecca, have been celebrated for centuries past 
as holy to Mu.ssulmans and as possessing therapeutic value; it is 
even probable that to them the town of Mecca owes its origin. For 
some time, the water supply was taken from the w^ells, but as this w’as 
regarded as sacrilege, other sources were subsequently used. It 
appears that as the supply of water is almost inexhaustible, it arises 
from one stream flowing underground; thei’c is, however, reason to 
believe that it is being contaminated by the sewage of Mecca. The 
results of analysis in gram per litre are as follows:— 

Cl. SO3. ISTsO*. CO2. SiOa. CaO. MgO. 

0*6568 03956 0*7255 0*317 0*0472 0*412 0*162 

K^a^O. EjO. Pa05. 

0*5776 0*2719 trace 
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The sp. p^r. at 18® was 10025. A bacteriological examination of the 
water gave no particular results. P. Prankland in 1881 made an 
analysis of a sample of water from Hagar’s Well; the results, however, 
were different from those given above; either the water undergoes 
considerable changes or, more probably, the two samples were not 
taken from the same source. V. H. V. 


Organic Chemistry. 


Vaselin. By C. Engler and M. Boehm (Dingh polyt . JT., 262, 
468—475 and 524—530).—The authors call vaselin the substance 
extracted from petroleum residues, whilst the mixture of heavy 
mineral oil {Paraffinum liquidum) with ceresine {Paraffinum solidum) is 
regarded as “ artificial vaselin.” For the preparation of the natural 
product, tw^o Galician oils were used. Both oils were highly dichroic, 
had a green colour by reflected light and a colour varying from 
yellowish to brownish-red by transmitted light, and exhibited the 
following properties when subjected to distillation. 


Fraction below 150®, 160® to 200®. 



Sp. gr. 

per cent. 

per cent. 

per (JCTjt. 

per cent. 


at 15°. 

by vol. 

by weight. 

by vol. 

by weight. 

Oil I.. 

0-812 

30-2 

267 

35*9 

35*5 

„ II.. 

0-820 

21-8 

2O-0 

51-7 

61-2 


290® to 340®. 

per cent. per cent, 
by voL by weight. 

Oil I .... 5-3 C 5 

„ II .... 8-8 9-4 


Above 340'’. 


f - 

per cent. per cent, 
by Tol. by weight. 

27-7 3M 

170 18-9 


For the production of vaselin from these oils, two methods were 
employed, the first consisting in dissolving the residnes in petroleum 
spirit, bleaching the solution by filtration through animal charcoal, 
and expelling the solvent by distillation with steam, whilst the seeoud 
method involved bleaching the oil and subjecting it to distillation in 
a vacuum (mercury column = 10—1.5 ram.) to 250°. The product 
obtained according to the first process formed a colourless, trans. 
lucent pasty mass melting at 32“ and exhibiting no crystalline 
structure, even on application of cold. The vaselin extracted from 
the bleached oils was colourless, translucent, and free from odour. 
It had the following properties:— 

Yield. Sp. gr. Melting point. 

Oil I . 13-8 0-8809 30—31° 

.. II . 13-2 0-8785 80—31 
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The composition of the different vaselins is illastrated in the 
subjoined table. 


From residues. 


C ...• 86*99 86*67 

H.... 13*14 13*15 


From Petroleum Oil I. 

( -*-> 

86*30 86*54 86*55 
13*99 13*73 13*74 


From 

Petroleum Oil II. 

86-14 86-17 
13-50 13-72 


These results show that vaselin is composed exclusively of hydro¬ 
carbons. The oils obtained by subjecting the bleached petroleum to 
fractional distillation were also found to contain only carbon and 
hydrogen, both oxygen and sulphur being absent. The bleaching 
process appears to remove all oxygenated constituents and increase 
the amount of saturated hydrocarl^ns, the charcoal retaining the less 
highly hydrogenised hydrocarbons. Attempts were made to increase 
the melting point of vaselin by subjecting it to partial redistillation. 
It was not, however, possible to raise the melting point more than 
two or three degrees, w'hilst prolonged distillation resulted in reducing 
the melting point, probably owing to decomposition of the vaselin. 
By dissolving vaselin in ether and subjecting the ethereal solution to 
I motional precipitation with alcohol, the authors succeeded in 
separating a solid and liquid substance from vaselin. 100 grams 
gave 40*8 grams of solid vaselin of 0*8H36 sp. gi\, melting at 40®, and 
•59*2 grams of liquid vaselin of 0*8S09 sp. gr., solidifying at —10®. 
Both products had the same constitution, and approximately the same 
boiling points. American vaselin melting at 32—33"' yielded 14 per 
cent, of solid vaselin melting at 49—50® and 86 per cent, of liquid 
vaselin. It is possible to separate “ artificial vaselin '' into a solid and 
liquid substance, but the chemical and physical properties of the 
component parts are essentially different. D. B. 


Piperilene. By G. Magnanimi (Oazzeifa, 16, 390—302).—Piperi- 
lene, C 5 Hs, on broraination, forms two isomeric tetrabromo-compounds, 
OftHgBri, the one identical with a substance previously described by 
Hofmann, melting at 114*9®, the other, a colourlcvss liquid boiling at 
115—118® under a pressui'e of 4 mm., and exhibiting no signs of 
solidification when subjected to a freezing mixture. 

Attempts were made to determine the molecular weight of the solid 
tetrabromo-compound by means of the lowering of freezing point of 
benzene caused by the solution therein of this substance, according to 
the methods proposed by Raoult and by Patenio and Nasini; the 
results indicated that the compound was not a polymeric modification 
of the liquid substance above described. V. H. V. 


Hydrogenation of Propionitrile. By G. Pisankllo (Gazzetta, 
16, 446—448). —It has recently been shown by Spica that the nitriles 
on hydrogenation yield, besides the corresponding primary amines, 
small quantities of the secondary and tertiary amines. It is here 
shown that propionitrile, on hydrogenation with tin and hydrochloric 
acid, yields besides propylamine, small quantities of di- and tri-propyl- 
amine, as evidenced by fractional crystallisation of their platino- 
TOL. Lii. 2 h 
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chlorides, and determination of the platinum therein; the fotmation 
of the secondary amines was also proved by Liebermann^s colour 
reaction. V* H. V. 

Etherification by Double Decomposition. New Ethereal 
Salts of Nitrous Acid. By &. Behioni (Chem. Centr., 1887, 35— 
36 ; corapai*e Abstracts, 1886, 217 and 975 ).—Tertiary amyl nitrite^ 
CftHii'O'NO, is prepared by shaking together at the ordinary tempe¬ 
rature tertiary amyl alcohol (3 mols.) with glyceryl trinitrite (1 mol.), 
and occasionally adding a lump of ice. The liquid separates into 
two layers, the upper of which is the ethereal salt. This is washed 
with very dilute aqueous soda, then with water, finally dned over 
fused calcium nitrate, and fractionally distilled. It is a mobile, 
slightly yellow, pleasant smelling liquid, boiling at 92—93®, sp. gr. at 
0® = 0‘9083, very slightly soluble in water, easily soluble in amyl 
alcohol, ether, chloroform, benzene, <fec., decomposed by methyl and 
ethyl alcohol, with formation of methyl and ethyl nitrites. When 
inspired, it does not give the same symptoms as ordinary amyl nitrite. 
It is violently decomposed by strong sulphuric acid, and reduced by 
ammonium sulphide aud hydrogen sulphide, with separation of 
sulphur; it is saponified by alkalis. 

a-Propylene duiitrite, 0N*0*CH2*CHMe*0'N0,is prepared in the same 
way as the preceding compound by heating a mixture of a-propylene 
glycol and glyceryl trinitrite ou the water-bath. It is a yellowish, very 
mobile litjuid, of suffocating odour, boiling at 108—110®, sp. gr. at 0® = 
1*144, insoluble in water, soluble in ether, chloroform, benzene, Ac., 
s'lowly decomposed by water, quickly by methyl and ethyl alcohol, it 
is dissolved by cold and decomposed by hot acetic acid; dilute 
sulphuric acid decomposes it. When exposed to sunlight in a closed 
vessel, it explodes violently. 

Secondaiy octyl nitrite, CbHit’O'NO, is prepared by treating secon¬ 
dary octyl alcohol (3 mols.) with glyceryl trinitrite (1 mol.) at the 
ordinary temperature, and proceeding as above. It is a dark yellow, 
mobile liquid, boiling at 165—166®, sp. gr. atO® = 0*881, insoluble in 
water, soluble in the alcohols, and decomposed by the lower members, 
also soluble in ether, chloroform, benzene, &c. When acted on by 
acids, it is decomposed in the same way as the preceding compounds. 

The author finds that the physiological actions of these nitrites and 
also of ally! nitrite (Abstr., 1886, 218) is not different from that of 
other ethereal nitrites. The poisonous properties of these nitrites 
increase on the one hand with the percentage of NOa, and on tho 
other with their decomposibility ; they stand in the following order: 
a-propylene, allyl, tertiary amyl, secondary octyl nitrite. 

G. H. M. 

Fhosphoplatinous Chloride. By E. Pomet (Oompt, rend*^ 104, 
364),—Phosphoplatinons chloride dissolves readily in propyl alcohol, 
with subsequent development of heat and evolution of hydrogen 
chloride. On adding water to the liquid, a yellow, crystalline precipitate 
of the compound P(C 3 H 70 ) 3 Pt 0 l 3 is obtained. It can be recrystallised 
from alcohol. C. H. B. 
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Formose. By 0. Lobw (Ber., 20, 141—144).—The author 
discusses the properties of formose and its analogy with levulose, and 
considers it to be a sugar (compare Tollens, Ben, 19 , 2134). 

Reaction for Fruit-eugar. By T. Seliwanofp (Ber., 20, 181— 
182).—A cold aqueous solution of cane-sugar (2 parts) and resorcinol 
(1 part) is treated with concentrated hydrochloric acid and quickly 
warmed. The mixture becomes red, and deposits on cooling an 
abundant dark precipitate. The latter is amorphous, and is soluble 
in alcohol. Fruit-susrar and raffinose give the reaction. Dextrose, 
galactose, maltose, milk-sugar, and inosite gave no coloration. 

Levulinic acid gives Baeyer’s aldehyde reaction with phenol. On 
adding an alkali to the alcoholic solution of the red condensation 
product, it becomes first blue, then green, and finally yellowish-grey. 
When an alcoholic solution of levulinic acid and resorcinol is treated 
with fuming hydrochloric acid, and water added, the solution gives a 
white, resinous precipitate, analogous to those obtained by Jlichael 
(Abstr., 1884, 697) by the condensation of aldehydes w'ith resorcinol. 
It becomes red when exposed to air. Quinones and pyruvic acid 
give the same reaction (compare also Chem. Zeit., 9, 231). 

N. R M. 

Inosite. By Macquenne {Compt. rend., 104, 297—299).—Inosite 
heated at 170° for several hours with 16 times its w’eightof hydriodic 
acid of sp. gr. 1*85, yields a small quantity of benzene, together with 
triidophonol, a result which confirms the constitution previously 
attributed to inosite (this vol., p. 355). Zinc powder yields no 
definite products, and sodium amalgam exerts no reducing action. 

Chromic acid oxidises inosite in the cold, with formation of foimic 
acid and evolution of some carbonic anhydride. Potassium perman¬ 
ganate in neutral or alkaline solution oxidises it to carbonic anhy¬ 
dride. The halogens have no action in presence of water in the cold, 
but bromine and water at 100° yield tlie brown products previously 
described (loc. cit.). 

Boiling dilute nitric acid has no action on inosite, but tlue con¬ 
centrated acid attacks it regularly at 100° with formation of oxalic 
acid, but if the reaction is conducted in an open dish on a water-bath, 
no oxalic acid is formed, and if the liquid is evaporated to dryness, it 
leaves a white residue which dissolves in water with effervescence, 
forming a solution of tetrahydroxyquinone, C 802 ( 0 H) 4 , which may be 
precipitated in the form of tl>e barium compound C 60 ,>( 0 H) 20 aBa. 
in presence of air and a slight excess of alkali, tetrahydroxyquinone 
rapidly alters to dihydroxydiquinone, a very unstable substance which 
yields with barium salts an eosin*coloared precipitate, CeOeBa. 

If the solution of the products of the action of nitric acid is mixed 
with an excess of sodium carbonate and a small quantity of alcohol, 
it deposits a greenish-black crystalline powder, which contains the 
disodium compounds of tetrahydroxyquinone and dihydroxydiquinone. 
If this mixture is decomposed by hydrochloric acid, and the product 
recrystallised from boiling alcohol, it yields tetrahydroxyquinone 
which may be pui’ified by washing with winter. When the tetra- 
hydroxyqninone is treated with cold concentrated nitric acid, heat is 

2h2 
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developed, nitrogen oxides are evolved, and the hydrated triquinone, 
GeOe -h 8HiO, described by Nietzki and Benckiser, is obtained as a 
white crystalline powder; this may be reconverted into tetrahydroxy- 
qninone by suspending it in water, and passing a current of sul¬ 
phurous anhydride into the liquid. If the triquinone is heated with 
water it becomes yellow, and if the liquid is evaporated after neutralis¬ 
ing with potash, potassium croconate, C 60 ftK 2 + 2 H 2 O, is obtained in 
beautiful crystals, which are also formed when a current of air is 
passed into an alkaline solution of tetrahydrozyquinone or rhodizonic 
acid. 

Inosite, in fact, yields the same products of oxidation as those 
which have been obtained by Nietzki and Benckiser by the oxidation 
of hexabydroxybenzene, a result which establishes the constitution 
ascribed to inosite by the author in his previous paper (Joe* cit,)* 

C. H. B. 

Dry Distillation of Starch with Lime. By V.HoRVAT(OAm. 
Centr*, 1887, 38—39).—The substances were used in the proportion of 
1 : 4. The products found were acetone, mesityl oxide, isophorone, 
boiling at 207®, and identical with that obtained by heating acetone 
with lime or soda, and isomeric with the phorone from acetone and 
hydrochloric acid. The fraction boiling between 128® and 207® con¬ 
sisted of a series of ketones of the formula CnH^nO, and that boiling 
above 207® of still higher condensation products of acetone than 
isophorone. The latter did not yield adipic acid when oxidised. 

G. H. M. 

True Nature of NagelPs Starch-oelluloae. By A. Mater 
(Ghem. Genir.y 1887, 6).—When starch-granules are treated with 
saliva or dilute acids, delicate skeletons always remain behind, and 
from Nftgeli’s researches have hitherto been considered to consist of 
cellulose. The starch-granule, therefore, appeared to be composed of 
an intimate mixture of two substances, cellulose, and a substance 
which Nageli called granulose, Mayer now states that these skeletons 
do not consist of a substance which is contained in intact starch- 
granules, but are really a conversion product formed by the action of 
the acids or ferment employed, and are identical with amylodextrin. 
The use of the terms starch-cellulose and granulose must, therefore, 
be abandoned, and the homogeneous substance of the starch-g^nule 
be simply called starch-substance. G. if. M. 

Paragalaotin. By E. Schulze and E. Steiger (Ber*, 20, 290— 
294),—When finely-powdered seeds of Lupinus luteus^ after removal of 
the fat by ether, are treated with cold, very dilute aqueous potash, 
both the constituents soluble in water and the albuminoids are 
removed; the residue is somewhat gelatinous, and contains in a very 
impure state the substance which the authors term paragalactin. 
This substance could not be obtained in a state of purity, as no 
solvent could be found for it which did not cause alteration. It 
seems to form 26 per cetit. of the seed, and is probably a carbohydrate 
of the formula G«HioOfl; when heated with dilute acids, it is con¬ 
verted into galactose, no other sugar being formed. It is not dissolved 
by heating with water under pressure, nor is it converted into a sugar 
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by diafstase. By the action of tartaric acid, or of hot 10 per cent, 
aqueous potash, solutions are obtained from which, on addition of 
alcohol, white gelatinous substances separate; these, however, would 
seem to be decomposition products. A.n acetyl-derivative prepared 
from the substance obtained by the last method, gave numbers 
a^eeing with the formula C 6 H 7 O 5 AC 3 , and began to decompose at 
225® without previous fusion. A. J. G. 

Trimethylpropylammonium Iodide and Hydroxide. By T. 

Lanobli (^Oazzetta, 16, 385—389).—When propylamine and methyl 
iodide, preferably diluted with alcohol, are heated together, trimethyl¬ 
propylammonium iodide is formed, together with propylraethyl- 
amine and propylamine hydroiodides, thus: 4PrNHo 4- 4MeI = 
PrMejNI ■+• NHPrMe,HI + 2 NH 3 Pr,HI. The first of these salts 
crystallises in long needles melting at 190®; the corresponding chloride 
forms a crystalline mass, and the platinochloride, (NMe 3 Pr)o,PtCl 6 , 
a yellow crystalline precipitate. Trimethylpropylammmoniura hydr¬ 
oxide decomposes on distillation into propylene and trirnethylamine, 
thus: CHaMe-CH/NMes-OH = CHCCHa) I CU, -f NMe, + OH^. 

V. H. V. 

Salts of Diisobutylajnine and Triisobutylamine. By H. 

Malbot rend.,, 104, 3(>6—369).— Diisohuiyl hydrochloride^ 

N(C 4 H 9 ) 2 H,HC 1 , is easily obtained in a state of purity, and forms 
plates or leaflets witli a greasy lustre, the transparence and aggrega¬ 
tion of the crystals depending on the nature of the solvent. It is 
somewhat easily soluble in alcohol and in water, slightly soluble in 
isobutyl alcohol, and only very slightly soluble in ether. It sublimes 
somewhat rapidly at 240®, and if maintained for some time at 262® it 
melts partially, and sublimes completely with slight blackening and 
evolution of isobutylamiiio. If heated rapidly to a temperature 
somewhat higher than its melting point, it melts easily without sensible 
decomposition. 

Diuohutyl flcUinochloride, 2 N(C 4 H 9 ) 4 H,H 2 ptCl 6 , is obtained in long, 
dark-red channelled prisms by mixing a couceutnited solution of 
platinic chloride with a saturated solution of diisobutylamine hydro¬ 
chloride and allowing the liquid to stand. 

Triisobutylamine platimtch loride, 2N(CiH9)j,H2PtCl6. The hydro¬ 
chloride is first prepared by the action of concentrated hydrochloric acid 
on the amine, but combination takes place very slowly. The liquid is 
then evaporated to a syrup, taken up with a little ethyl alcohol, and 
mixed with concentrated platinic chloride solution. A precipitate of 
small orange prisms forms immediately, and if the liquid is filtered 
after 24 hours it gradually deposits large, ruby-coloured crystals with 
vexy brilliant facets. 

The differences in crystalline form between the platinochloride of 
diisobutylamine and triisobutylamine are so well marked that the two 
compounds can readily be separated mechanically after they have been 
crystallised together from a mixture. C. H. B. 

Isobutaldehyde and its Polymeric Modification. By G. A. 
Babbaolia (OazzettOf 16, 430—437).—Isobutaldehyde Is readily poly¬ 
merised by adding to it a small quantity of iodine, the mixture being 
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kept cool. The rapidity of the conversion is dependent on the 
quantity of iodine, the lowering of the temperature, and the purity of 
the aldehyde; a slight variation in the conditions makes a oonsiaer- 
able difference in the time required for the change. Even under the 
most favourable conditions, however, the conversion is never complete. 
It is diflBcult to explain the peculiar function of the iodine, and the 
author classifies the phenomenon among the so-called “ catalytic 
changes.'* As regards its nature, the trimolecular or polymeric 
modification of the isobutaldehyde differs from the simpler or mono- 
molccular form, in that the latter is characterised by its susceptibility 
to chemical change as evidenced by its oxidisability, its combination 
with ammonia and the alkaline hydrogen sulphites, and its conversion 
into the isothiobutaldehyde and isobutyric acid, whereas the former 
is unaltered by oxidising agents, as also by ammonia and the alkaline 
bisulphites, and is not readily altered by sulphur. 

The polymeric modification crystallises in glistening prisms melting 
at 59*5® with partial sublimation, it boils at 195*2® (at 752 mm.) with 
but slight alteration. If heated for some time in a sealed tube at 150®, 
it is partially reconverted into isobutaldehyde. 

Isobutaldehyde, even of a high degree of purity, becomes poly¬ 
merised spontaneously after a time. V. H. V. 


Action of Sulphur on Aldehydes. By G. A. Barbaglta 
16, 426—480).—In the course of the preparation of thiovaleraldehyde 
from sulphur and valeraldebyde (Abstr., 1881, 34), the author 
observed the formation of a substance which crystallises in slender 
prisms, melts at 94 5®, and is insoluble in water, very soluble in 
alcohol and ether. More recent analytical results indicate that this 
compound is a trithiovaleraldehyde, CjHrSs ; this might be formed as 
follows: CsHioS -f 2 S 2 = OfiHeSs + 2 H 2 S; the compound having the 
structural formula— 

CH^-CH-CH-CH-CHS. 

. V Y 

If this interpretation were correct, hydrogen sulphide would be 
evolved in the second phase of the rtiaction, that between thiovaler- 
aldehydo and sulphur; this was found to occur when the two were 
heated at r.lx»nt 200° in sealed tubes for several days, but tbe product 
did not yield trithiovaleraldehyde in the crystalline state, and tbe 
analytical results were unsatisfactory. V. H. V. 


Compounds of Aldehydes and Ketones with Hercaptans. 

By H. Fasbendeb 20, 460—465).—Ethylene mercaptan com¬ 
bines with pyruvic acid and aldehydes with evolution of heat; at first 
an additive product is formed, which is decomposed by water into its 
constituents. If hydrogen chloride is passed into an equimolecular 
mixture of benzaldehyde and ethylene mercaptan, benxyliaene ethylene 
hisulphide is obtained which melts at 29°; it is insoluble in water, 
soluble in alcohol and ether. When treated with bromine in chloroform 

CH •S*S*OH 

solution, it is converted to diethylene tetraaulphide^ "^OH* S S 
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a componnd also obtained by the direct action of bromine on ethylene 
mercaptan. It forms insoluble crystals, decomposing at 151—154® 
with carbonisation. Its isomeride, diethylidene tetrasulphide, 

CHMe<|;|>CHMe, 

is prepared by the oxidation of thialdine hydrochloride by iodine 
dissolved in potassium iodide. It forms an amorphous flocculent 
precipitate. V. H. V. 


Action of Nitrous Acid on Ketones. By L. Claisen (Her,, 20, 
252).—Nitrosoketones have hitherto only been obtained by indirect 
methods; the author now finds that they can be obtained directly by 
t}»e action of free or nascent nitrous acid on the ketones. For instance, 
nitrosbacetone is obtained in considerable quantity by adding hydro¬ 
chloric acid to a mixture of amyl nitrite and acetone, and heating on 
the water-bath. In like manner, when a well-cooled mixture of 
acetophenone and amyl nitrite is saturated with hydrogen chloride, a 
white crystalline mass separates which melts at 133—134°, and seems 
to be nitrosoacctophenone hydrochloride. Amyl nitrite reacts also 
with aldehydes, yielding products now under investigation. 


A. J. G. 

Derivative of Dimethylene Disulphone. By W. Autenrieth 
(I/er., 20, 373—376).—Duplosulpbacetone, S 2 (!CMc 2)2 (Wislicenus, 
/eit, fur Chem,, 1861), 224), is prepared as follows :—50 grams of 
acetone (from bisulpl»ite compound) are heated at 120—130° with 
50 grams of phosphorus trisulphide for 6—8 hours, the product 
poured into water and steam-distilled. The oil is dried over calcium 
chloride and redistilled ; it boils between 180'' and lOO®. It yields an 
additive compound with methyl iodide. 

SO- 

Tetramethyldimethylene CMegs^gQ'^^CMej, is obtained 


by oxidising duplo.suIphacetone by means of potassium permanganate. 
It is extracted by ether. It crystallises from hot alcohol in slender, 
white needles melting at 220—226° with decomposition. It dissolves 
readily in alcohol, ether, and chloroform, sparingly in liot water. 
Concentrated sulphuric and nitric acids dissolve it unchanged. It is 
not changed when boiled with aqueous alkali; prolonged heating with 
c^oncentmted alkali decomposes it completely. N. H. M. 


7 -Amidoval 6 ric Acid. By J. Tafel 20, 249—251).—In a 
[previous communication (Abstr., 1«86, 1008) it was suggested that 
the Bubstance C^HoNO, obtained by heating 7 -amidovaleric acid, was a 

CHMe*NH 

oxymethylpyrrolidine having the formula <Cqu qjj >C0 or 


; this hypothesis is now confirmed, as it is shown 

to yield a methylpyrrolidine on reduction ; there is, however, as yet 
no evidence as to which of the two formulce is correct. 

Methylpyrrolidine^ ^ CH^CH ^ obtained by adding sodium 
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to a boiling solution of oxymethjlpjrrolidine in amyl alcohol as long 
as hydrogen is evolved. It is a colourless, mobile liquid, boils at 
96—97® under a pressure of 737 mm, (mercurial column in vapour), 
but volatilises rapidly at the ordinary temperature, and has a pene¬ 
trating, stupefying odour; the vapour quickly produces violent 
headache. 

The use of Ladenburg’s reduction method for the removal of 
oxygen seems to be generally applicable not only to the pyrroline but 
also to the pyridine and quinoline series, seeing that by it non- 
oxygenated bases have been prepared from oxylepidine, methylepi- 
done, and carbostyril (Knorr and Klotz, this voL, p. 278). 

A. J. G. 

Hydroxybutyric Acid in Diabetic Urine. By E. Stadblmann 
{Zeit, BioLy 32, 456—459).—The preparation of the salts of hydroxy¬ 
butyric acid in a pure state from the urine of diabetic patients is a 
matter of some difficulty, as they become mixed with a dark-coloured 
sticky mass, which is probably composed of derivatives of diabetic 
sugar, and which is soluble in ether. It becomes black on evapora¬ 
tion. 

According to Minskowski the preparation of the silver salt is that 
which presents least difficulties. The author finds that the zincjaltis 
prepared with greater ease. The sugar is best removed by heans of 
fermentation (see Kiilz, this vol., p. 290), but this methoi is not/ 
without its drawbacks, as putrefactive decomposition is apt to occy^’ 
simultaneously. / 

Putrefaction was prevented by adding salicylic acid to the ejten'^^®^ 
0*2 per cent., and also by letting the fermentation take placa^^ ^ 
cool cellar. At the end of a fortnight the urine showed no sigil® 
putrefaction and all the sugar disappeared from 55 litres, 
quantity used. Another difficulty arises from the quantity of ul**®*** 
which in these cases is very abundant in the urine. The metl^®*^ 
adopted for getting rid of it was as follows:—IJ kilos, lime w'*'^ 
added to the total quantity of urine, much ammonia came off, and after 
five hours the filtered liquid still showed a diminished but still a high 
percentage of urea; it was, therefore, evaporated down to 20 litres, 
when more ammonia was evolved, another kilo, of lime was added, 
and heat applied for 30 hours, at the end of which time no more 
ammonia was given off; the remaining quantity of urea was removed 
by mercuric nitrate. From the clear, greenish-yellow filtrate, the zinc 
salt of hydroxybutyric acid was then prepared and crystallised; the 
brown colour beforementioned was, however, still present; the crystals 
were therefore treated with absolute alcohol, in which they are but 
sparingly soluble, while the coloured mass dissolves easily. An 
advan^ge of this calcium hydroxide process is that by its means the 
sulphates and phosphates are also removed. The salicylic acid used in 
the process is removed by washing the zinc salt with alcohol. 

W. D. H. 

/S-Bromolovulinio Acid. By I. Wolff (Ben, 20, 425--483).— 
In order to determine the constitution of the isomeric angelolactones 
produced by the distillation of levulinic acid, the reactions were 
studied of the bromolevulinic acid obtained both from a-angelo* 
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lactone bromide and directly from levnlinic acid. When treated with 
sodium carbonate, this bromo-acid yields acetoacrylic acid, so that 
its constitution is expressible by the formula COMe*CHBrCH 2 *OOOH, 

and the angelolactone from which it is derived by <Cqjj *CMe^^' 


Acetoacrylic acid, CHAc I CH*COOH, forms glistening scales, melting 
at 125—125*5®, sparingly soluble in alcohol and chloroform; it 
combines with phenylhydrazine and also with bromine to form 
«-/3-dibromolevulinic acid ; this crystallises in needles melting at 107— 
108°, and is readily sol able in alcohol, ether, and benzene. Simultane¬ 
ously with acetoacrylic acid a hydroxylevulinic acid is formed, an oily 
liquid, which, when heated with ammonia, yields a base, CHH 12 N 2 , 
besides two subsidiary products not as yet investigated. This base, 
which is also obtained from brornolevulinic acid, is identical with the 
dimethyl ketone of Gutnecht and Treadwell; it crystallises from 
water as a hydrate, C 8 Hi 2 N 3 , 3 H 20 , in white lustrous nefedles, melting 
with loss of water at 74—77°, and when dried over desiccating 
substances is converted into brittle, lustrous prisms of the anhydrous 
base; this melts at 8(5° and boils at 190°; the hydrochloride, 
CeHnNjjHCl 4 - 2 H 2 O, melts at 91°; the platinochloride crystallises in 
glistening needles. The 'methiodidey CtiHi 2 N 2 ,MeI 4 - 2 H 2 O, is a 
citron-yellow, crystalline substance. It seems that the dimethyl 
ketone contains four methyl-groups and may be represented by a 
formula CiMoiNa; in confirmation, the silver salt of a tetracarboxylic 
acid, C 4 (C 00 H) 4 N 2 , has been obtained. 

Brornolevulinic acid, when heated with aniline, yield abase, C 20 H 22 N 2 , 
which crystallises in silky needles melting at 107—108°, soluble in 
alcohol, ether, and chloroform. 

In conclusion, it is remarked that the above-mentioned dimethyl 
ketone, or azo-kekme, tlie benzoimide of Erdmann, the base, C 28 H 20 N 2 , 
obtained by Japp and Wilson (Trans., 1886, 825), and isoindole, can 
be represented as derived from a fundamental substance, C 4 H 4 N 2 , 
which it is proposed to call pyrazine. The above substances will then 
be its tetra- and di-metbyl-, tetra- and di-phenyl-derivatives respec¬ 
tively. V. H. V, 


CSomposition and Constitution of Arabinosecarboxylic Acid 
and Arabinose. By H. Kiliani (Ber,, 20, 282 and 839—346; 
compare this vol,, p. 229).—When the lactone of arabinosecarboxylic 
acid is boiled with concentrated hydriodic acid (15 parts) and 
amorphous phosphorus, a product is obtained consisting chieflj^ of 
normal caprolactone and a small quantity of normal caproic acid. 
Arabinosecarboxylic acid is therefore pentahydroxycaproic acid, 
CsHhOti and not hexahydroxyheptylicacid, and has the same composi¬ 
tion as gluconic and galactonic acids. When the lactone of arabinose¬ 
carboxylic acid is digested with nitric acid (sp. gr. 1*2) for 24 hours 
at 60°, the product diluted and evaporated, a viscous substance is 
obtained which when dissolved in a little warm water solidifies on 
cooling to a hard cake of crystals. This is redissolved, the oxalic 
acid present precipitated witn lime, and the filtrate evaporated; it 
separates in long, colourless needles. This compound is a double 
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lactone of mefasaccharic acid^ and has the formula CeHeOe + 2HoO. 
It differs from saccharic acid in having a neutral reaction. It is 
soluble in 8 parts of cold water, insolnble iu ether, sparingly in 
alcohol. The calcium salt, CeHgOgCa + H 2 O, forms microscopic 
spheres. When the solution of the hydrogen potassium salt is exposed 
to air, it acquires an intense red colour. When the double lactone is 
reduced by means of hydriodic acid, a small quantity of an acid is 
formed which melts at about 200®; this when treated with sodium 
jimalgam is converted into an acid, probably adipic acid. The 
lactone has probably the constitution 


CO-0 - 
^CH(OH) 


>CH-CH< 


-C0-0~ 

CH(OII) 


>. 


The above experiments show that arabinoso has the formula 
C 5 Hi() 05 , and not CeHiaOe and the fact that it yields with hydrocyanic 
acid a compound containing a normal carbon-chain, shows farther that 
it is an aldehyde of normal pentahydroxypentane ; 


OH-CH2*CH(OH)-CH(OH)-OH(OH)-CHO. 

The formation of arabonic acid from arabinoso is readily explained, 
being analogous to that of gluconic acid. 

Small quantities of arabinosecarboxylic acid are best prepared by 
saturating the solution from which the amide has separated with dry 
hydrogen chloride, and, after 12 hours, evaporating with baryta-water; 
the barium is then precipitated by sulphuric acid, the hydrochloric 
acid by silver oxide, and the solution evaporated to a syrup. During 
treatment with hydrochloric acid, the solution should be cooled with 
ice. The yield is 70 to 80 per cent. N, H. M. 


Action of Nitric Acid on Bibasic Acids. By H. P. N. 

Franchimont (Bee. Trav, Ghim., 6, 281—289).—In continuation of 
experiments on the action of nitric acid on substituted malonic acids 
(Abstr., 1886, 533), the author has more fully examined this reaction 
in the case of methylmalonic acid. The products obtained were 
carbonic anhydride, acetic acid, and trinitroethane^ the last of which 
forms brilliant crystals, melting at 55*^, sparingly soluble in water, 
volatile in the air, and volatilising rapidly in steam. Attempts were made 
to prepare trinitro- from bromo-dinitroethane, but without success. The 
trinitro-compound is also formed in small quantities in the reaction 
between nitric and isosuccinic acids. In the case of amylmalonio 
acid, no appreciable quantity of a nitro-derivative of a hydrooai’bon 
was obtained, but only carbonic anhydride and hexylic acid. Thus 
the action of nitric acid on substituted malonic acids consists mainly 
in the production of a monobasic acid containing two atoms of carbon 
less than the original substance, and the evolution of 2 mols. of carbonic 
anhydride for each molecule of the substance employed. 

V. H. V. 

Isonitroso-compounds. By H. Bebgrben (Per., 20, 631— 
.534).—The author finds that ethyl isosuccinate, when treated with 
nitrous acid, yields ethyl isonitrosopropionate fAbstr,, 1878, 669). 
Ethylic ethylmalonate and ethyl benzylmalonate, when similarly 
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treated, yield oily compounds, from whicli pure crystalline substances 
have not yet been obtained. W. P. W. 

Action of Phosphoric Chloride on Ethyl Acetonedicar- 
boxylate. By B. S. Burton and H. v. Pkchmann {Ber., 20, 145 
—149).— fi^Chloroglutacornc acid, COOH'CH I CCI'CHa'COOH, is 
obtained by gradually adding 50 grams of ethyl acetonedicarboxylate 
to 160 grams of phosphorus pentachloride, and then heating the 
whole on a water-bath. The product is poured into water, the oil 
extracted with ether, and the ethyl salt so obtained saponified by 
boiling for two or three hours with 20 to 25 times the amount of 
strong hydrochloric acid. The acid melts at 129° and becomes dark 
at 170°, is readily soluble in water, ether, and alcohol, less soluble in 
chlorofoiTn, from which it sepamtes in groups of white needles; it is 
also soluble in boiling benzene. When reduced by zinc-dust and 
acetic acid, an acid melting at 132° (the m. p. of glutaconic acid) is 
formed; it decomposes at a higher temperature with evolution of gas. 
CJhloroglutaconic acid is reduced by sodium amalgam to glutaric 
acid. 

Qlutic acid, COOH*C : C*CH 2 *COOH, is formed when 5 grams 
(1 mol.) of the chlorinated acid dissolved in alcohol is gradually 
ilropped into and shaken with a 5 per cent, alcoholic solution of potash 
containing rather more than the theoretical amount (3 raols.) of potash. 
The potash solution is previously heated at 50—60°. It is filtered, 
washed with alcohol, and dried. The united products of several 
j>reparation8 are treated with a large excess of dilute sulphuric acid 
and extracted with ether. The acid is purified by washing with 
warm benzene and crystallising from a mixture of ether and benzene. 
It forms groups of slender needles which melt at 145 — 146° 
with evolution of carbonic anhydride; it is readily soluble in water, 
alcohol, and ether, insoluble in chloroform and benzene. It decom¬ 
poses when kept long. When a solution of the hydrogen potassium 
salt is heated, carbonic anhydride is evolved, and there is an odour of 
acetone. The lead salt forms a white precipitate; the hanum and 
])otas8ium salts crystallise in slender needles and in long, flat needles 
respectively; both contain water of crystallisation. N. H. M. 

Aconitic Acid. By W. Hentschel (/. pr. Chem., 36, 205—206). 
—Aconitic acid is readily obtained when crystallised citric acid 
(2 parts) is heated with sulphuric acid (2 parts) and water (1 part) 
for 4—6 hours in a reflux apparatus; the yield amounts to 35—45 
cent, of the citric acid employed. Acetone is also formed in the 
reaction, and gas is evolved consisting of 2 vols. carbonic anhydride 
and 1 vol. carbonic oxide. W. P. W. 

Reduction of Dihydroxytartaric Acid Diphenylhydrazine. 
ByJ. Tafel (Ber,, 20, 244—249).— Phenylhydrazineamidooxalacetic 
acid, OOOH*Ofl(NHa)*C(! N 2 HPh)*COOH, is obtained by the reduc¬ 
tion of an alkaline solution of dihydroxytartaric acid diphenylhydra- 
zide by the addition of successive small quantities of sodium amalgam 
until the intense yellow solution is just decolorised; it could not be 
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obtained in a state approaching purity, but when heated with snl- 
phnric acid it is converted into the corresponding anhydride, 
O 10 H 9 N 3 O 3 . This crystallises in snow-white plates of fatty lustre^ is 
insoluble in ether and hot water, sparingly soluble in hot alcohol, ben¬ 
zene, acetic acid, and acetone, more readily in chloroform and hot con¬ 
centrated hydrochloric acid ; it dissolves readily in alkalis and alka¬ 
line carbonates, and in concentrated sulphuric acid. The solutions 
become red or violet on exposure to air. The alkaline solution reduces 
Fehling’s solution on gently heating, and mercuric oxide in the Oold, 
the solution in the latter case showing an intense orange-red colora¬ 
tion. Prom its reactions, it is very probably amido-oxyquinizinecar- 
boxylic acid. 

If the reduction of the diphenylhydrazide with sodium amalgam is 
pushed further, Lehrfeld’s diamidosuccinic acid (Abstr., 1882, 162) is 
obtained. A. J. Q. 

Qluconic Acid. By L. Bouraoux (Compt. rend,^ 104, 369—370). 
—The crystallised ammonium gluconate recently described by Vol- 
pert {Ber.y 19, 2621) had previously been obtained by the author, 
and described by him as ammonium zymogluconate. Zymogluconic 
acid obtained from glucose by acid fermentation (Abstr., 1886, 682), 
is, however, identical with the gluconic acid of Hlasiwetz and Haber- 
mann. C. H. B. 

Constitution of Trimethylenetricarboxylio Acid. By A. 
Michael {J, pr, Chem, [2], 36, 132—136).—When ethyl sodiomalo- 
nate is treated with ethyl a-bromacrylate by Conrad and Limpach’s 
method, a very violent reaction takes place, and an ethyl salt is 
formed identical with that obtained by Conrad and Guthzeit from 
ethyl a-|(?-dibromopropionate. The latter compound must therefore 
have the constitution CH 2 * C(COOEt)*CH(COOEt) 8 . 

When treated with sodium etlioxide and benzoic chloride, no sub¬ 
stitution took place; the ethyl salt was recovered unchanged. This 
behaviour is analogous to that of the compound obtained by Perkin 
from ethylene bromide and ethyl sodiomalonate. This negative result 
can therefore no longer hold good as evidence against the constitu¬ 
tion CH 3 *CH-CH(COOEt)a for ethyl vinaconate. N. H. M. 

Amides of Ethylsulphonic Acid. By A. P. N*. Franchimont 
and B. A. Klobbtk {Bee, Trav. Ghim,, 6, 274—280).—In continuation 
of the experiments of Romburgh on the action of nitric acid on the 
replaced amides of phenylsulphonic acid, corresponding derivatives of 
ethylsulphonic acid are described, and the action on them of nitric acid 
is investigated. As regards the preparation of ethvlsulphanio acid, 
preference is given to the oxidation of ethyl bisulphide. The acid is 
converted into the chloride, which is dissolved in other, and an 
ethereal solution of the amine added. The amide formed is then 
fractionally distilled. The mono- and di-methylamides of ethylsul- 
phonic acid, and the corresponding ethyl-compounds, are all colourless 
liquids, miscible with water, and of peculiar odour. Their physical 
properties are given in the following table 
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Boiling Specific 

point. gravity. 

Ethylsulphonomethylamide, EiS02'irHMe 276® 1*216 

Ethylsulphonodiraethylamide, EtS02NMe2 240 1*146 

Ethylsulphonethylamide, EtS02NHEt .. 272 1*154 

Ethylsulphonodiethylamide, EtS02NEt2.. 254 1*080 


Ethylsulphonomethylamide, when treated with nitric acid (sp. gr. 
1*5), yields a nitramide, EtS02*NMe*N02, a colourless liquid solidify¬ 
ing at 11®; it cannot be distilled without decomposition, and defla¬ 
grates with violence when heated at 100®. Ethylsulphonodimethyl- 
amide yields under the same conditions ni trod imethy la mine. So also 
ethylsulphonethylamide yields a nitramide, EtS 02 ’NEt*N 02 , a crys¬ 
talline substance melting at 15®, sparingly soluble in water. The same 
compound is also obtained from ethylsulphonodiethylamide. 

Thus the action of nitric acid on the replaced amides of ethylsul- 
phonic acid is precisely analogous to the action on the corresponding 
derivatives of phenylsulphonic acid. V. H. V. 

Galcitim Urate. By S, Delepin (PhyM. Soc,, 1887, 2—3).— 
Urine containing calcium oxalate, with perhaps an excess of uric 
acid, sometimes contains small acicular crystals differing from the 
generally known urates. They sometimes occur also in the urine of 
gouty subjects. Crystals of uric acid and natural sediments of acid 
urates when allowed to stand in hai'd water become transformed into 
small masses of acicular crystals very insoluble even in hot water. 
This change does not occur when distilled water is used. This led to 
the conclusion that the crysbds were urate of calcium, and that this 
salt might be of more importance in the economy than has been sup¬ 
posed. Pure urate of calcium was therefore prepared from uric acid 
and calcium hydroxide, and a crystalline substance was obtained 
similar in appearance to the crystals observed in urine, and formed by 
adding hard water or calcium hydroxide to a deposit of uric acid 
or urates in urine. 

Urate of calcium is colourless or white when seen in large quanti¬ 
ties. It forms long, needle-shaped crystals which are generally 
grouped in stars, but it may also be amorphous. It is more insoluble 
in hot water than other urates, and less easily decomposed by acids. 
Strong acid, however, like sulphuric acid, displaces the uric acid, 
which crystallises readily. The murexide reaction is easily obtained. 

It was also found that in gouty deposits in the cartilages, which are 
generally spoken of as sodium urate, urate of calcium was found to 
be present in all cases, both by chemical tests and microscopical 
appearances. W. D. H. 

Chloropyromucic Acid. By H. B. Hill and L. L. Jackson 
(Ber., 20, 252—265).—When ethyl pyromucate tetrachloride, pre¬ 
pared in the cold, is treated with concentrated alcoholic soda, sodium 
|3-7-dichloropyromuoate is in the main formed; if, however, in the 
preparation of the tetrachloride, the temperature has been allowed to 
rise too high, further substitation occurs, and the sodium salts obtained 
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contain not inconsiderable quantities of sodium trichloropyromncate. 
p-^^VuMoropyromucic acid^ C 6 H 2 CI 2 O 3 , crjstiallisea in slender inter¬ 
laced needles, melts at 168—169°, is readily soluble in alcohol, ether, 
and hot water, moderately in boiling benzene or chloroform. The fol¬ 
lowing salts are described:—Barium (+ 3 H 2 O), calcium (+ 4 H 2 O), 
silver and potassium (both anhydrous). The ethyl salt crystallises in 
slender needles and melts at 176°; the amide also crystallises in 
slender needles and melts at 176°. The free acid when treated with 
bromine-vapour does not give a stable additive compound, but is con¬ 
verted with evolution of bromine into an acid of high melting point 
(dichlorobromopyromucic acid?). With bromine-water, it is con¬ 
verted into mucochloric acid with evolution of carbonic anhydride. 
It is only completely oxidised with nitric acid after boiling for several 
hours; monochloric and dichloromalcic acids were identified amongst 
the products of the reaction. A. J. G. 

Transformation of Furfuran into P 3 rrroline. By P. Canzo- 
NERi and V. Oliveki (Oazzetta^ 16, 486—497). —Although it is gener¬ 
ally assumed that furfuran, C4H4O, and pyrroline are derivatives of a 
fundamental group, C4H4, yet the transformation of one into the other 
has not as yet been effected. When pyromucic acid is heated with 
ammoniacal zinc chloride and lime, and the products of the change are 
collected successively in a tube surrounded by a freezing mixture, in 
another containing hydrochloric acid, and a third containing bromine, 
there are obtained pyrroline, furfuran, and methylamine hydrochlo¬ 
ride. The last is a product of a more profound change. The for¬ 
mation of pyrroline results in the displacement of oxygen by the 
NH-groiiping, thus: C4H4O + NH 3 = •+• OH2. Its identity 

was established by the analysis of its potassium-derivative and by the 
pyrroline-red reaction. The furfuran was obtained as a colourless 
mobile liquid, of ethereal odour, boiling at 32°. 

In order to throw some further light on the relative arrangement of 
the atoms in the C4H4 residue, the authors have effected the synthesis 
of a-naphthylamine by heating in sealed tubes pyromucic acid, lime, 
zinc chloride, and aniline; this result tends to show that the atoms 
are arranged thus : CHI CH*CH I CH. Further, as furfuran under¬ 
goes condensation with the benzene nucleus with elimination of water, 
it may probably be regarded as a glycide or rather as an anhydride of 
the unsaturated glycol CH(OH) I CJI’CH ! CH*(OH). 

V. H. V. 

Purfurylamine. By J. Tapel (Tier., 20, 398—400).—This com¬ 
pound is easily obtained by the reduction of C. Fischer’s phenyl- 
furfurazide (Abstr., 1878, 310) with sodium amalgam and acetic acid, 
as follows 45 grams of phenylfurfurazide is dissolved in 600 grams 
of alcohol and then 1350 grams of 2^ per cent, sodium amalgam 
slowly added, the solution being kept constantly acid by the addition 
of acetic acid, and the temperature not being allowed to rise above 3^. 
The product is then supersaturated with potash, and, after driving off 
the alcohol, is steam-distilled. The distillate is acidified with hydrcK 
chloric acid and evaporated to a small bulk. A red resin separates, 
and the filtrate, after being made slightly alkaline, is treat^ with 
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ether to remove aniline, re-acidified, and evaporated until crystallisa¬ 
tion commences. The residue is then mixed with dry powdered 
potash and distilled. Furfurylamine distils over as a colourless liquid, 
boiling at 185° under 754 mm. The hydrochloride is easily soluble in 
water, alcohol, and hydrochloric acid; but this latter solution does 
not turn green when heated as stated by Ciamician and Dennstedt. 
The sulphate forms minute needles, the acid oxalate, C 5 H 7 N 0 ,C 2 H 204 
+ ^H 20 , characteristic narrow scales. The pier ate forms golden- 
yellow prisms which decompose without previous fusion at 150°. 
When exposed to the air, the amine absorbs carbonic anhydride, form¬ 
ing a crystalline mass melting at 75° and decomposing at a higher 
temperature with evolution of carbonic anhydride. L. T. T. 

Thiophen in Aniline. By M. T. Leko (Chem, Cenfr,, 1887, 41). 
—The author endeavoured to find an amido-compound of thiophen in 
aniline by converting commercial aniline into the phonyIhydrazine 
compound, and testing this for thiophen. The results were negative. 

G. H. M. 

Reduction of a-Thiophenic Acid. By F. Ernst 20, 

518—520).—a-Thiophenic acid is the sole product of the oxidation of 
propiothienone, and is best prepared by this method; when reduced 
with sodium amalgam in alkaline solution, it yields tetrahydro-ot-thio- 
phencarhoxylic acid, C 4 SH 7 *COOH. This acid crystallises in large, 
tabular, colourless lamines, melts at 51° (corr.), has an intensely acid 
taste, and an intolerable odour ; it is very readily soluble in water and 
alcohol, and is volatile with steam. It is decomposed on distillation, 
shows all the properties of a hydro-acid, and, like the tetrahydrodi- 
carboxylic acid (this vol., p- 237), gives the indophenine reaction on 
heating. The methyl salt is a colourless, oily liquid, boiling at 20G° 
without decomposition; the ethyl salt is a yellow liquid. The calcium 
salt, (C 4 SH 7 'COO) 2 Ca + 3 H 2 O, is crystalline; the silver salt, 

C 4 SH 7 *COOAg, forms small, glistening crystals, sparinglv soluble in 
water. W. P. W. 

Constituents of Coal-tar. By K. E. Schulze (Ber., 20, 409— 
414).—The author finds that amongst the benzene-derivatives (hydro¬ 
carbons and phenols) present in coal-tar, mota-compounds largely pre¬ 
dominate. Thus, for instance, of the trimethylbenzenes the 1:3:5 
compound (containing 3 meta-positions) is very largely in excess of 
the 1:3:4 and 1:2:3 compounds (containing each 1 meta-position: 
and the quantity of metacrcsol is much lai-ger than that of ortho- or 
para-cresol. 

The author has isolated from coal-tar pyridine, Ladenburg’s «-«- 
-lutidine (Ahstr., 1885, 557), «- 7 -lutidine, and 7 -picoline. 

L. T. T. 

Reciprocal Transformation of Cumene- and Cymene-de- 
rivatives. By M. Filbti {Gazzetta, 16, 497—503).—This paper is 
merely an answer to Widman’s criticisms (this voL, p. 133) on the 
authors view regarding the mutual transformations of cumene- and 
cfymene-derivatives. V. H. V. 
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Oxidation of the Methyl Ethers of Mono- and Dl-bromo- 
orthoisopropylphenols. By A. Peratoner (Oazzetta, 16,420—424). 
—Methyl bromisopropyl oxide, when heated with nitric acid of sp. gr. 
=1‘3, yields dibromo- and nitrobromo-methoxysalioylio acids, 
OMe*C 8 H 2 Br 2 *COOH, and OMe'CeH 2 Br(N 02 )*OOOH; it appears that 
the greater part of the compound is completely burnt in the oxida« 
tion process, and the formation of a dibromo- from a monobromo- 
compound Is due to the subsequent action of bromine liberated by the 
nitric acid. 

Methyldibromisopropylphenyl oxide, under similar treatment, 
yields dibromomethoxysalicylic acid, identical with that obtained 
above. V. H. V. 

Compound of Orthotoluidine with Cupric Chloride. By E. 

PoMEY (Compt. rend.^ 104, 365— 366).—Orthotoluidine is mixed with 
hydrochloric acid, and, after combination has taken place, a saturated 
solution of cupric chloride in hydrochloric acid is added to the warm 
liquid, an abundant, pale-yellow, crystalline precipitate is formed. 
This is recrystallised from hydrochloric acid and dried below 100®, at 
which temperature it begins to decompose. It has the composition 
CuCl2,5(C7H9N,HCl), and is very soluble in water. The copper is com¬ 
pletely precipitated from the solution by potassium hydroxide, and 
the chlorine by silver nitrate. 

The compound which pamtoluidine hydrochloride forms with cupric 
chloride contains 2 mols. of the former to 1 mol. of the latter. 

C. H. B. 

Compound of Paratoluidine with Cupric Chloride. By E. 

PoMEY (CompL rend.^ 104, 3()0).—If cupric chloride is added to a 
solution of paratoluidine it produces a brown precipitate, but if both 
solutions contain free hydrochloric acid no precipitate is formed. If, 
however, the mixture is heated to boiling and is then allowed to cool, 
it deposits very brilliant, golden-yellow crystals which are purified by 
recrystallisation from hydrochloric acid, and are then dried at 100® 
until no more hydrogen chloride is given off. They have the com¬ 
position CuCl2,2(C7H9N,HCl), and are soluble in water. 0. H. B. 

Thioparatoluidine. By J. TRUHrAR {Ber., 20, 664—679, and 
Chevfi, Geutr,^ 1887, 8-—10).— Thioparatoluidine melts at 103—104® 
and is basic. When an alcoholic solution is treated with an excess 
of hydrobromic acid, the hydrobromide, CuH, 6 N 2 S, 2 HBr, is thrown 
down. It forms small, white needles, easily soluble in hot alcohol, 
less soluble in cold alcohol, and easily in water. The hydriodide is 
obtained in a corresponding manner; it forms light-brown needles 
easily soluble in water, alcohol and ether; when heated at 100® it is 
decomposed with separation of iodine. ’ 

Thioparacetotoluide, NHAc’CaHaMe-S'CeHsMe'lfHAc, is obtained by 
treating thioparatoluidine with an excess of acetic anhydride; it crys¬ 
tallises from alcohol in snow-white, stellate groups of needles, and 
melts at 211®; it is easily soluble in alcohol and benzene, less easilviii 

and insoluble in water, ^ 

Thioparabenzoyltoluide, NHBz-C,H.Me-S-C,H.Me'NHBz, is obtained 
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bj warming thioparatoluidine with excess of benzoic chloride as long 
as hydrochloric acid is evolved. It crystallises from alcohol in snow- 
white, brilliant needles, easily soluble in alcohol, benzene, and ether, 
and melts at 186^. 

Hydroxythiotoluene^ S(C6HjMe*OH)a, is obtained by boiling diazo- 
thioparatoluidine hydrochloride with water, saturating the solution 
with sodium chloride, dissolving the precipitated substance in alkali, 
and again precipitating with dilute sulphuric acid. It can also be 
obtained by dissolving the crude product in benzene and fractionally 
precipitating with light petroleum. It forms a brown powder, soluble 
in alcohol, ether, and benzene; it melts at 185''. 

Thioparatolylthiocarhamide^ obtained by 

treating an alcoholic solution of thioparatoluidine with excess of 
carbon bisulphide. Hydrogen sulphide is evolved and, after some 
time, colourless crystals mixed with crystals of sulphur separate. 
The latter are removed by means of carbon bisulphide. The substance 
is insoluble in all ordinary solvents, but dissolves in strong nitric and 
sulphuric acids. It melts at 284—235®. Another very stable sub¬ 
stance is formed at the same time; it melts at 281®. Attempts to 
prepare thioparatolylsulphocarbanil from it were unsuccessful. 

The picrate of thioparatoluidine, CuHi 6 N 2 S, 2 C 6 H 2 (N 02 ) 301 I, is ob¬ 
tained in aggregates of fine needles by evaporating alcoholic solutions 
of thioparatoluidine and picric acid. It crystallises from benzene in 
stellate needles with brilliant lustre, and melts at 179®. When quickly 
heated, it explodes. 

71V7. * 4 1 *7 Q^.»GtHe*NH*CO*NH*C 7 lIe cj • v. 

Difhioparatolylatcarbamidey H 

tained as a yellow, amorphous powder, together with thioparatoluidine 
hydrochloride, bypassing carbonyl chloride (1 mol.) into a solution of 
thioparatoluidine (2 mols.) in benzene. By solution in alcohol and 
reprecipitation, it forms a whitish, amorphous powder which is decom¬ 
posed at 130®. It is only slightly soluble in ether and in cold alrohol, 
but easily in hot. It is not acted on by concentrated hydrochloric 
acid, but is soluble in strong nitric and sulphuric acids. 

G. H. M. 

Secondary and Tertiary Quinones. By R. Nietzki and F. 
Kebrmann (Bar., 20, 322—328).—When sodium rhodizonate (Abstr., 
1885, 1127) is dissolved in dilute hydrochloric acid and treated with 

CO-C(OH):C-N 

an orthotoluylenediamine salt, the compound | | | /C 7 He 

CO-C(OH) : C-N ^ 

is obtained. It is a gelatinous substance, sparingly soluble in water, 
readily in alcohol. Alkali solutions dissolve it with a fine violet 
colour. When oxidised with dilute nitric acid, it is converted into a 
derivative of triqninoyl, diquinoyltolaziney 


CO-CO: c-N 




Thia fomiB yellow needles, almost insoluble in cold 
TOL. Lll. 


water, etber, and 
2 % 
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Alcohol, readily soluble in warm glacial acetic acid. When the comf 
pound 0 , 3116^804 is wanned with an excess of an orthotoluylenedi- 
amine salt, hevzotritolazine, C 6 (N 2 • C-,H 6 ) 3 , is obtained. This is a 
’ yellow, crystalline substance, very readily soluble in alcohol and in 
chloroform; it crystallises from the latter in long needles (with 
1 mol. CHCI3). It has feeble basic properties. 

When sodium rhodizonate, dissolved in water, is treated with an 
excess of a salt of orthotoluylenediamine and sodium acetate, a com¬ 
pound is obtained containing three toluylenediamine-groups: when 
oxidised, it is converted into the triazinc, already described. 

The above experiments show that triquinoyl contains six quinone 
oxygen-atoms. It is probable that the hydroxyl-gronps in rhodizonic 
acid have the para-position. This view being accepted, the fact that 
adjacent oxygen-atoms react like an orthoquinone-group and are 
independent of para-oxygen, forms an important support for the 
ketonic formulae of quinones. N. H. M. 

Preparation of Dimethylaniline on a Large Scale. By P, 

Scroop (Chem. Zeit,^ 11, 253—254).—The author describes the pre¬ 
paration of dimethylanilino from aniline, wood spirit, and hydrochloric 
acid. It is important to use pure maferials, therefore the aniline is 
tested by quantitative fractional distillation, by its sp. gr., and by its 
solubility in bydrochloric acid; the wood spirit must be free from 
acetone and ethyl alcohol, and is tested by the iodoform test. The 
materials are mixed in the proportions of 93 parts of aniline, of which 
18 are saturated with hydrochloric acid, and 75 parts of methyl 
alcohol. The excess of methyl alcohol and the comparatively small 
quantity of hydrochloric acid tend to produce a purer oil. With more 
hydrochloric acid, the reaction takes place at a lower temperature, but 
there is danger of the formation of toluidine. The mixture is heated 
in a closed vessel, the temperature (from 270—230®) and pressure (of 
which a table is given in the paper)being carefully regulated; a fall of 
pressure with a constant temperature (230®) indicates the completion 
of the operation. The product consists of an oily and watery portion 
which are separated; the latter is then treated with soda and the oil 
which separates is removed, tlic alkaline water being finally distilled 
and the oil from this collected in a separate receiver. Each of these 
three lots of oil is rectified by itself, the product obtained from the 
first lot being the best and that from the third the worst. Many 
modes of testing the purity of the product are given ; it is especially 
important to have a pure substance for the preparation of green dyes* 

D. A. L. 

Ortho- and Para-chlorodimethylaniline. By T. Hkiolbebo 
{Ber,, 20, 14B—ir)l),-^0rt}wchlorodim€thyl^^^^ C 6 H 4 ChNMe 2 , is 
obtained by Staedel s method, which consists in heating the hyd.ro- 
bromide of the chloranilino with rather more than 2’mols. of methyl 
alcohol at 145®. It is a clear, colourless liquid boiling at 206—207®. 
The hydrochloride forms white, hygroscopic needles; the platinochloride 
crystallises in lustrous yellow prisms. NitroeorthochlorodimethyJ- 
aniline crystallises from alcohol in yellow needles. 

FarachlorodimethylaniUne was prepared by Sandmeyer's method: 
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60 grams of amtdometliylatiiHne was dissolved in 82 grams of hydro¬ 
chloric acid; 300 c.o. of water is added and then a solution of 26 grams 
of sodium nitrite in 60 c.c. of water. The whole is added to a boiling 
solution of 10 per cent, cuprous chloride solution. It crystallises in 
large, lustrous, flat needles, soluble in alcohol, ether, and benzene, 
insoluble in water; it melts at 230—231®. The hydrochloride is a 
syrup which crystallises with difficulty; the ferroryanide forms micro¬ 
scopic prisms. The platinochloride, (CaHiChNMe.OajHBptClf,, crystal¬ 
lises in gold-coloured prisms. NitrosofarachlorodiAnethylaniline crys¬ 
tallises in splendid, orange-yellow needles melting at 56^ ; it is soluble 
in alcohol, ether, and benzene, &c. Like the ortho-compound it is a 
very feeble base. N. H. M. 

Cfl.rvole-derivatives. By H. Goldscitmidt and E. Kissek (Ber., 
20 , 486—492).—Carvylamine (this vol., p. 249), a primary amine, is 
a colourless liquid, and yields a benzoyl-derivative which crystallises in 
white needles melting at 169°. The hydrochloride^ CioHi 7 N,HCl, crys¬ 
tallises frem absolute alcohol in small, white, silky needles, and melts 
at about 180° with decomposition; when heated with sodium nitrite, 
an oil, probably identical with Lcuckart’s carveol, is obtained (this 
vol,, p. 376). 

Prom carvole, by the action of dry hydrogen chloride, hydrochloro- 
carvole, CioHisOCl, is obtained; this decomposes on distillation with 
evolution of hydrogen chloride, and when treated with hydroxylamine 
yields hydrochlorocarvoxime (Absrr., 1885, 1058). The phenylhydm- 
zine-derivativo, CioH,ftCl ! N 2 HPh, crystallises in small, white prisms, 
and molts at 137". When a mixture of carvole and ethyl acetoacetate 
in equimolecular proportions is treated with hydrogen chloride, the 
product poured into water and afterwaids extracted with ether, two 
compounds are obtained, one an oil, and the other a crystalline sub¬ 
stance of the formula Ci,.H 2 :,C 104 , which forms lustrous, white, hard 
prisma, melts at 146", and does not yield a derivative with acetic 
chloride. 

The constitution of carvole is now represented by the formula 
OH*CO 

CPr^Qj^.Qjj^CHMe, and that of limonene by the formula 

W. P. w. 

Action of Aromatic Diamines on Sugars. By P. Ghikss and 
G. Harrow (Ber., 20 , 281—282).—The diamidobenzenes and their 
carboxylic acids react with some sugars to form compounds analogous 
to those obtained by Pischer with phenylhydrazine and sugars. Thoso 
with the orthodiamine are especially interesting, as they are relatively 
easily prepared and show well-characterised pliysiwU properties. 

If, for instance, concentrated aqueous solutions of orthophenylene- 
diamine (1 part) and dextrose (2 parts) are mixed, a few di'ops of 
hydrochloric acid added, and the whole allowed to remain eight days in 
a moderately warm place, a feebly basic substance is formed. This 
crystallises in lustrous, white needles, which are moderately soluble in 

2 i 2 
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hot water atid alcohol; it also dissolves very readily in hydrochloric 
acid, and is reprecipitated nnaltered from the solution lyr ammonia* It 
has a bitter taste, and reduces Fehling^s solution* If in the above 
reaction the corresponding 7 -diamidobenzoio acid [COOH; (NH 3)2 = 
1 : 2 : 3 ] is substituted for the diamine, a substance having the 
character of an amido-acid is obtained. It crystallises in lustrous, 
white plates, is very sparingly soluble even in boiling water or alcohol, 
does not reduce Fehling‘*s solution to any marked extent, and 
behaves like sugars when heated in a tube. A very similar acid 
was prepared from maltose. A. J. G. 

Action of Orthotoluylenediamine on Dextrose. By 0. Hins- 
BBRO (Ber., 20, 495—497).—An almost quantitative yield of a conden¬ 
sation-compound, C 19 H 30 N 2 O 10 , is obtained when an alcoholic solution 
of orthotoluylenediamine (1 mol.) is heated with dextrose (2 inols.) 
on a water-bath. The compound crystallises from dilate alcohol in 
slender, white, silky needles, which become brown when heated at 
100 ° in a capillary tube, and melt at about 160° with evolution of gas; 
it is readily soluble in water, sparingly soluble in alcohol and ether, 
and gives a red coloration with ferric chloride. A loss of about 
4 per cent, in weight occurs if the compound is heated at 100 ®, and it 
then gives figures showing a slightly lower percentage of carbon. 
Dilute alkalis are without action on it, but mineral acids, on warming 
if dilute, reconvert it into orthotoluylenediamine and, probably, 
dextrose. The constitution of this compound is probably 

: CeHi20.)2, 

and its instability in the presence of acids raises the question whether 
the view that dextrose contains the aldehyde-group is correct. Other 
aromatic diamines yield compounds analogous to dextrose; no well- 
crystallised compound can be obtained from orthotoluylenediamine 
and lactose. W. P, W. 

Tetramidobenzene and its Derivatives. By R. Nietzki 
and E. Hagenbach (i^er., 20, 328—338).— Diethenyltetramidobenzene, 

C 6 H 2 (<Cjfg^C 2 H 3 ) 2 , is obtained by reducing diacetyldinitropara- 

phenylenediamine with hydrochloric acid and tin. It crystallises in 
long, colourless needles, sparingly soluble in cold water, readily in 
hot water and in alcohol. It melts at 210 °. The platinochloride^ 
CioHioN 4 ,H*Pt 01 « + H 2 O, crystallises in long gold-coloured needles; 
the sulphate (with 1 mol. H 2 O) ciystallises from hot water in colour¬ 
less needles almost insoluble in alcohol. When the sulphate is 
dissolved in fuming nitric acid (5 parts), a nionofdtro-d&nmtive^ 
CioH 9 N 4 *N 02 + 4 H 2 O, is obtained; this forms orange-red needles 
melting at 276®. The platinochloride^ CioHaNsOgiHaPtCla + iH^O, 
crystallises in long, gold-coloured needles. 

NH 

Ethenylnitrotriamidohenze^ 0 »H 2 ^j^^^>CeHB(NH 2 )*N 02 , is formed 
when diaoetyldinitrophenylenediamine is heated with alcoholic ammonia 
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at It melts at 295—300°. The hyd/rochloride and sulphate were 

prepared. 

Ethenyltetramidobenzene^ >C6H2(NH2)2> is obtained by 

reducing^ the nitrotriamido-compound with stannoaa chloride and 
hydrochloric acid. It only exists in the form of its salts. The picrate 
crystallises in sparingly soluble yellow needles. 

Diacetyldinitrometaphenylenediaviine^ C(iH2(NHAc)2fN02)2, is ob¬ 
tained by treating diacetylmetaphenylenediamine with nitric acid 
(sp. gr. r633) ; it forms pale-yellow needles which melt at 228°. 
Dinitromefaphenylenediamine is prepared by heating the acetyl-deriva¬ 
tive with dilute sulphuric acid. It is an orange-yellow substance, 
sparingly soluble in alcohol; it melts at about 300®. 

Tetramidobenzene, C«H2(NH2)4 [= 1:2:4: 5], is formed when 
freshly preprired dinitrometaphenylenediamine is added to a warm, 
strongly acid solution of stannons chloride containing an excess of 
metallic tin. The hydrochloride is very soluble in water, sparingly in 
hydrochloric acid. The dinitraie, C6H2(NH2)4,2HN03, forms small, 
green imedles. All the salts absorb oxygen from the air, becoming 
blue-violet or brown. When the nitrate or hydrochloride is treateii 
with sodium carbonate solution, the base is obtained in small, brown 
needles. 

The constitution ascribed to tetramidobenzene is shown by the fact 
that the diethenyltetramidobenzene from metaphenylenediainine is 
not identical with that obtained from ])amphenylenediamine, and that 
the nitrogen of the diethenyltetramidobenzene from paraphenylene- 
diamine must be attached to adjacent carbon-atoms. 

IHethenyltetramidfjbenzeney obtained by redueit>g dinitrodiaeetyl- 
metaphenylenediamine, molts above the range of the thermometer. 
The sulphate and phitirwchloride were prepared. 

Tetramidobenzene reacts with phenanthraquinone, with formation of 
/N 

the compound Cj4H8<^ | ^C6H2(NH2)5. This is a feeble base, and dis- 

solves in sulphuric acid with a greenish-blue colour which changes to 
violet and red when diluted. N. H. M. 

Carbonylorthamidophenol and Thiocarborthamidophenol. 

By S. V. Chetmicki (I?er., 20, 177—179).—When ethyl thiocarbamido- 
phenol, C7H0NOS, is heated with strong hydrochloric acid at 15()— 
160°, amidophenol, mercaptan, and carbonic anhydride are formed; 
the formation of mercaptan can only be explained on the supposition 
that the ethyl-group in the thiocarbamidopbenol is combined with 
sulphur. Thiocarbamidopbenol dissolved in hydrochloric acid, when 

oxidised with chloride of lime, yields a bisulphide, S2(C6H4 <q^>C) > ; 

the same compound is also formed when the sodium salt of thio- 
oarbamidophenol is treated with iodine solution. These results con¬ 
firm the formula CbHiC^q^C’SH, ascribed by Kalckhoff to thiocarb- 
ortbamidopbenol. 
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The reactions of oarbonylorthamidophenol point to the constitution 

0«H4<^>C0. jj 2. M. 

Displacement of the Amldo-group in Aromatic Compounds 
by Hydrothionyl and Oxysulphuryl. By P. Klason (Ber,, 20, 
349—360).—Wlien diazosulphonlc acids are treated in small quan- 
titievS with warm alcoholic solution of potassium sulphide, nitrogen is 
evolved, and the diazo-group is displaced by SH; in this way thio- 
cresolsulphonic acid was prepared. The sulphonic acids can be readily 
purified by precipitating with an ammoniacal solution of lead acetate, 
and decomposing the lead salt by means of hydrogen sulphide. 

When the thiophenolsulphonic acids are treated with potassium 
permanganate in the cold, toluencdisulphonic acids are formed in 
which oxysulphuryl has taken the place occupied by the amido-group 
in the original amido-acid. 

The method above described can be employed for introducing 
selenium and probably also tellurium into aromatic compounds, 

N. H. M. 

Halogen-derivatives of Azobenzene and Hydrazobenzene. 

By J. V. Janovsky and L. Erb (LVr., 20, 357—362 ; compare Abstr., 
1886, 1024).— Barahromazobenzene is the chief product obtained by 
brominating azobenzeno dissolved in glacial acetic acid. It melts at 
82®, and can bo sublimed; it dissolves readily in alcohol, ether, and 
acetone, less in light petroleum. When the alcoholic solution is 
treated with ammonia and then with hydrogen sulphide, a hydrazo- 
bromo-eompound is formed which crystallises in lustrous plates, melting 
at about 115®. 

Dinltromonobromazobonzene^ CijH 7 (N 02 )*BrN 2 , and nitroparahrom- 
azobenzene, Ci 2 H 8 (N 02 )BrN 2 , are obtained by nitmting parabromazo- 
benzene; the former crystallises in orange-red, sparingly soluble 
needles; the latter forms yellow needles readily soluble in alcohol. 
When parabromazobenzeiie is dissolved in fuming sulphuric acid at 
140®, a sulphonic acid is formed identical with the parabromopara- 
siilphonic acid of azobenzene previously described (Sitzungsber, 
Ahad, Wissen., 1884, 647). 

Metahromazohenzene is prepared from the product obtained by the 
action of bromine on azobenzene by extracting the precipitated 
bromides with a little 80 per cent, alcohol. It forms yellowish-green, 
lustrous plates, readily soluble in alcohol, ether, and acetone; it melts 
at 63—56®. Metahromazobenzeueparasulphonic acid is obtained by 
heating a solution of metabromazobenzeue in fuming sulphuric acid 
(5 parts) at 160®. It crystallises in plates with a golden lustre. The 
potassiuju salt crystallises in yellow, lustrous, microscopic needles. 
The sodium salt is sparingly soluble. 

Nitrazohenzene, NPh I is obtained by dissolving azo¬ 

benzene (20 grams) in 100 c.c. of glacial acetic acid, heating at 100®, 
and adding 26 c.c. of nitric acid (sp.gr. 1-61). The product is filtered 
and purified by crystallising from a mixture of acetone and alcohol. 
It forms orange-yellow, microscopic needles, readily soluble in alcohol, 
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&(5. It melts at 122—123®, When the alcoholic solution is boiled 
with alkali, it acquires a splendid emerald colour. The sulphonic acid 
forms hygroscopic needles; the solution of the acid gives with 
potassium carbonate a pixrple-red precipitate consisting of woolly 
needles; with sodium salts a green, and with silver salts a red 
precipitate. 

Nitrazoxyhenzene is prepared by nitraiing azobenzene at 75°. It 
crystallises from alcohol, ether, chloroform, and acetone in red plates, 
melting at 127°. 

Hexazoxybenzene^ C 24 H| 8 Nf 50 , is formed when ortlionitrazobcnzene or 
nitrazoxylienzene (m. p. 127°) is reduced with sodium amalgam. It 
is almost insoluble in ether, alcohol, and acetone, readily in boiling 
benzene, toluene, and xylene, separating therefrom in oraiige-colcnired 
plates. Warm fuming sulphuric acid dissolves it with a violet-blue 
colour. N. H. M. 

Direct Substitution Products of Parazotoluene; Hydrazo- 
bromobenzenes, and Hydrazobromotoluenes. By J. V. Janovsky 
and L. Krb (Ber., 20, 3U2—8G4).—When 10 gi'ams of parazotoluene 
dissolved in 200 c.c. of glacial acetic acid is gmdually treated with 
15 c.c. of nitric acid (sp. gr. 1*5), and the product precipitated with 
water and dissolv^ed in hot alcohol, two nitro-corn})ountls are obtained. 
The one crystallises in orange-yellow, monoclinic needles melting at 
114°, the other separates from the mother-liquor as an oil v/hich gradu¬ 
ally crystallises. When parazotoluene is treated directly with fuming 
nitric acid in the cold, two nitro-products are also formed, one of 
which IS sparingly soluble in alcohol and acetone, and forms honey- 
coloured monoclinic crystals melting at 1S5—187°. It is a dinitrazo- 
tolueiie, and is possibly identical with that described by Petrieff 
(Jahrefiber,^ 1873), to whicb, however, the melting point 110^ is 
ascribed. No moiionitro-com pound melting at 70° (Petrieff, Iol\ cit,) 
could be obtained. 

By the action of bromine on a boiling solution of azotoliione, a 
bromide crj^stallising in large, ruby-coloured prisma, in(‘lting at 
138*5°, is formed ; it is probably identical wdth Petrieff’s mono bromide 
(m. p. 130°). The mother-liquor from the bromide yielded a second 
bromide melting at 115°. 

Famhromhydrazohenzene, NHPh’NH’C 6 H 4 Br, is prepared by re¬ 
ducing parabromazobenzene with alcoholic solution of hydrogen 
ammonium sulphide. It crystallises from dilute alcohol in lustrous 
scales which melt at 115°. It is very stable in the air, and onlj’' becomes 
slightly coloured in four to six weeks. When treated with sulphuric 
acid, and the sulphate thus obtained decomposed witli ammonia, a 
^mnobromobenzidine is obtained which crystallises in silvery plates. 

Dibromokydrazobenzene melting at 82° was obtained from diortho- 
bromazobenzene. 

Bfomoparahydrazotohiene was prepared in a similar manner from 
bromoparazoioluene; it melts at 117°. N. H. M. 

Action of Acetone on Paramidoazobenzene. By C. Engler 
and 0. SoHESTOPAL (Ber., 20, 480—482).—When acetone (1 mol.) is 
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beated with pammidoazobenzena hydrochloride (2 tnols.) in sealed 
tubes at 150—160° for two to three days, methane is formed together 
with a solid condensation product from which hydrochloric 
extracts a base, CnHisNg; this is probably a quinoline or benzidine 
derivative, and after fractional precipitation with aqueous potash and 
distillation in a vacuum is found in the fraction boiling at 280°. It 
crystallises in bright yellow needles, melts at 204—205°, and is soluble 
in alcohol and ether; the aqueous solutions of its salts show a strong 
blue fluorescence. The sulphate^ C] 7 Hi 6 N 3 ,H 3 S 04 , crystallises from 
aqueous alcohol in small, monoclinic prisms, and is very soluble in 
water; the chromate, OnHisNa^HaCrjOT, forms orange-yellow, crystalline 
aggregates ; and the platinochloride, Ci 7 Hi 5 N 3 ,H 2 PtCle, crystallises in 
golden-yellow, flat needles sparingly soloble in cold water. 

When reduced with tin and hydrochloric acid, a welhcrystallised 
stannochloride of a base is obtained ; this base crystallises in brilliant 
white needles, melts at 185°, dissolves readily in alcohol and ether, 
and yields well-crystallised salts. W. P. W. 

Action of Phenol on Diazoamidobenzene. By K. Hbumann 
and L. Oeoonomides (JBer., 20, 372—^373).—When diazoamidobenzene 
is heated on a water-bath with phenol, parahydroxyazobenzene is 
formed together with aniline. Resorcinol, and a- and ) 8 -naphthol react 
in a similar manner. N. H. M. 

Constitution of Safranlnes. By A. Bernthsen (Ber,, 20, 179— 
180).—The constitution previously suggested (this vol., p. 139) for 
the safranines is supported by the explanation of the constitution of 
toluylene-rod (p. 139). The author considers the unsymmetrical 
formula proposed by Witt and by Nietzki (this vol., p. 250) as the 
most probable. N. H. M. 

Manufacture of Methylene-blue. By 0. MUhlhXuser (Dingl 
polyt, 262, 371—379).—For the production of methylene-blue on 
a large scale two processes are in use: ( 1 .) Oxidation of diniethyl- 
paraphenylenediamine in acid solution, in, presence of hydrogen 
snlphide (Caro’s method) ; ( 2 .) Oxidation of a base containing 
sulphur, obtained by the action of hydrogen snlphide on nitroso- 
dimethylaniline dissolved in strong sulphuric acid (Oehler’s process). 
The author describes in detail the manufacture of methylene-blue by 
the “ soda waste ’’ and “ zinc sulphide processes. The former com¬ 
prises the following operations:—( 1 .) Preparation of a solution of 
nitrosodimethylaniline by treating dimethylaniline with hydrochloric 
acid, and nitrating the hydrochloride thus obtained. ( 2 .) Treatment 
of the nitrosodimethylaniline with soda waste in order to reduce the 
nitroso-compound to an amine. (3.) Oxidation with ferric chloride. 
(4.) Extraction of the raw colour with salt and zinc chloride solution. 
(5.) Filtration, 

The zinc sulphide process.—^When hydrogen sulphide is passed into 
sulphuric acid of 40—50° B., sulphur is deposited and sulphurous 
anhydride evolved thus: H 2 SO 4 + H 2 S =ss SO 2 + S + 2 H 2 O. On 
bringing the sulphurous anhydride into contact with hydrogen 
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snlpliide farther precipitation of sulphur takes place according to the 
following equation; SOa + 2 H 2 S == 2HaO -f 3S. When these re¬ 
actions occur in the presence of nitrosodimethylaniline sulphate a 
colourless base containing sulphur is obtained, yielding a blue dye on 
oxidation. The methylene-blue obtained in this manner is said to be 
purer and stronger in tinctorial power than that yielded by the soda 
waste process. D. B. 

Thiophen.green. By L. E, Lkvi 20, 518—517).—Te^ra- 
methyldiamidodiphenyltliienylinethane^ C 4 SH 3 *CH(r 6 H 4 *N Me 2 ) 2 , the 
leuco-base of thiophen-green, is obtained by heating a mixture of 
thiophenaldehyde (1 part) and dimethylaniline (2 parts) with a small 
quantity of alcohol at 100° for six hours, and gradually adding three 
to four parts of zinc chloride. The base crystallises in compact 
needles, melts at 92—93°, and is insoluble in water, readily soluble in 
ether, benzene, toluene, and alcohol; the alcoholic solution very 
quickly becomes coloured green on exposure to the air. The platiuo- 
chloride has the formula C 2 iH 24 N 2 S,H 2 ptClR; the incratey 

C2iH24N,S,2aH2(N02)30H, 

forms yellowish-green needles, melts at about 208*^, and is sparingly 
soluble in cold water, readily soluble in alcohol, ether, <fcc.; the 
wethiodide, C 2 jH 24 N 2 S, 2 MeI, ciystallises from alcohol and water in 
white scales, and melts at 210—212°. 

When the leuco-base is oxidised, preferably with manganese dioxide 
and dilute sulphuric acid, ihiopheu-yreen, C 48 H 3 *C(CfiH 4 *NMe 2 ) 2 ’OH, is 
obtained as a dark-brown, uncrystallisable oil, insoluV^le in water, but 
soluble in alcohol, benzene, chloroform, and, when recently prepared, 
in ether; it cannot be distilled. Thiophen-green forms salts with 
the elimination of the elements of 1 mol. of water. The zinc 
salt, 3(C2iH23N2S),ZnCl2 + 2 H 2 O, crystallises in scales showing a 
beautiful coppery lustre, and is readily soluble in all ordinary 
solvents; the solution in water is coloured a deep bluish-green, wdiich 
becomes reddish-yellow on adding an acid. The colour imparted 
to silk and wool very nearly resembles that produced by benzalde- 
hyde-green, but is somewhat more yellow. The picratcj 

C«H22N2S,2C6H2(N02)3-0H, 

forms scales showing a coppery lustre, and is very sparingly soluble 
in water; the sulphate, C 2 iH 22 N 2 S,H 2 S 04 , crystallises in beautiful 
scales, readily soluble in water; and the oxalate, 

2CC24H22N2S),3H.A04 + 2 H 2 O, 

crystallises in scales showing a metallic lustre, is readily soluble in 
water, alcohol, Ac., and decomposes very readily. W. P. W. 

Action of PhoaphoruB Pentaohloride on Acetanilide. By 

A. Michael (J. pr. Ghem, 36, 207—208).—When phosphorus penta- 
chloride is allowed to act on acetanilide at moderate temperatures, 
compounds very different in composition to the unstable chloro- 
derivatives described by Gerhardt and by Wallach are obtained. 
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Thus, when a mixture of acetanilide (1 mol.) and phosphorus penta* 
chloride (3 mols.), after the first reaction is over, is allowed to remain 
at the ordinary temperature until evolution of hydrogen chloride has 
practically ceased, then heated at 100** to complete the reaction, and 
poured into water, a compound, C 8 H 8 CI 2 N 2 , is formed, which crystal¬ 
lises in large, white, monoclinic prisms, melts at 116*6—117**, is 
insoluble in water, soluble in alcohol, and shows both acid and basic 
ju‘operties. If, instead of completing the reaction at 100°, the mixture 
is allowed to remain in the cold for some time longer, and then 
poured into water, long, citron-yellow needles of* a compound 
C 38 H 36 CI 7 N 4 are obtained. This melts at 227—220®, is soluble in 
alcohol, and shows both acid and basic properties. Two other com¬ 
pounds are also formed in this rcaotion, one of which crystallises in 
large tables, whilst the other is a thick liquid which only becomes solid 
after long standing. 

The author finds that acetamide, when treated with 2 mols. of 
phosphorus pcntachloride and subsequently with water, yields a 
compound in the form of a thick liquid. W. P. W* 

Action of Hydroxylamine and Phenylhydrazine on Dialde- 
hydes and Ketones. By h\ Muncumb^kr (iicr., 20, 607—513).— 
Isophthalaldehyde reacts with hydroxylamine hydrochloride and soda 
to form the aldoxime C 6 H 4 (CH : NOH)^ = [1 : 3]; this crystallises in 
lustrous, white scales, melts at 211 — 212 ®, and is soluble in alcohol 
and ether. When treated with an excess of acetic chlorid^^pt iso- 
phthalaldoxime yields metadicyanobonzene; the mef/i/yi-dcrivative, 
06 H 4 (CH ,* NOMe)^, crystallises in colourless needles melting at 77®, 
the derivative in small needles melting at 165°. 

Orthophthalaldehyde (which, according to a foot-note by V. Meyer, 
has been rcjceiitly obtained by Faust, and will shortly be described), 
when heated with hydroxylamine hydrochloride and soda, yields 
orthophthalaldoxime, C(jH 4 (CH ; NOH}> [1 : 2 ], it crystallises in small 
needles, melts at 245®, and is soluble in alcohol, 

Tetrarnethyldiamidobeiizophenone, although it reacts with hydroxyl¬ 
amine hydrochloride (Abstr., 1886, 877), does not yield a hydrazide 
when treated either with phenylhydrazine or its hydrochloride; 
further investigation of the action of these reagents on amido- 
phenones shows that this behaviour is exceptional. When /Sf-dinitro- 
benzophenone is heated with hydroxylamine hydrochloride and soda, 
the oxime is obtained in small, golden-yellow needles melting at 205— 
207°; and by treatment with phenylhydrazine hydrochloride the 
ketone yields a hydrazide, (CsUiNOj)^^ I N*NflPh, this is a red 
powder melting at 219—220°, and is soluble in acetic acid, sparingly 
soluble in hot alcohol. /3-Diamidobenzophenone under these con¬ 
ditions yields a crystalline oxime melting at 177 — 178 °, and a 
hydrazide, I NjHPh, in the form of yellow needles 

melting at 183°. Also, when similarly treated, paramidoacetophe- 
none is converted into an oxime crystallising in small needles 
which melt at 147—148°; and the hydrochloride of a hydrazide, 
NH 2 *C 6 H 4 ’CMe ! N 2 HPh,H 01 , which is crystalline, and evolves gas 
when heated at 205—207°. W* P* W. 
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Preparation of Vanillin from Metachloroparanitrobenzalde- 
hyde. By L. Lanj)8berg (DingL polyL J., 262. 139).—It is proposed 
to convert metachloroparanitrotolnene into chloronitrobenzyl chloride 
or bromide, and to treat the latter with lead or copper nitrate, in order 
to obtain metachloroparanitrobenzaldehyde. Oii treating this alde¬ 
hyde with an alkaline methoxide or tlie hydroxide dissolved in methyl 
alcohol, the chlorine is displaced by the methoxyl-group with forma¬ 
tion of metamethoxypai’anitrobenzaldehyde. The same compound is 
obtained when the chlorine in metachloroparauitrobeiizaldehydo is 
displaced by hydroxyl, and the resultant hydroxynitrobenzaldehyde 
converted into its methyl ether, Metamethoxyparaiiitrobenzaldehyde 
crystallises from boiling water in white needles melting at 02 °, and is 
converted into vanillin according to the known methods. When 
heated with acetic anhydride or sodium acetate, it is resolved into 
metamethoxyparanitrocinnanic acid, melting at 218°. D. B. 

Action of Potassium Ferricyanide on Acetophenone. By 

K. Buchka and P. H. liusH (Her,, 20, 386—395).—Ail attempts to 
obtain phenylglyoxylic acid by the oxidation of acetophenone have 
hitherto proved unavailing, the methyl-gi-oup always being eliminated 
and benzoic acid produced. The author tiuds that by tlie continued 
action of an alkaline solution of jiotassium ferricyanide on aceto¬ 
phenone, phenylglyoxylic acid is produced. The quantity is, however, 
very small, and appears to bo due to a secondary reaction, and not to 
dii’ect oxidation, a great deal of benzoic acid being formed. 

When 3 gmms ot acetophenone are added to a solution of 50 grams 
of potassium ferricyanide and 5 grains of potassium hydroxide in half 
a litre of water, and the whole allowed to stand for about 12 hours, 
small quantities of a crystalline substance are deposited. This sub¬ 
stance, when recrystaliised from benzene, is obtained in minute 
colourless needles having the formula (JisHisO^N. AVhen heated with 
caustic potash, ammonia is evolved, and the potassium salt C 16 H 5 O 4 K 
of a new acid is produced; it crystallises in minute needles. Tlie corre¬ 
sponding barium salt yields concentric groups of needles, and contains 
3^ mols. HaO. The free acid is crystalline, and melts at 99—lOl^ 
(uncorr.). The compound CietluOaN thus seems to be the nitrile of 
the acid. Both the acid and the nitrile dissolve in concentrated 
sulphuric acid with a violet-red coloration, but the coloration is 
destroyed by dilution. Tho coloration produced by dissolving 
phenylglyoxylic acid in strong sulphuric acid is, on the other hand, 
not destroyed by dilution. By continued boiling w^ith concentrated 
potash, both the nitrile and the acid yield phenylglyoxylic acid and 
acetophenone. 

The author is inclined to think that the formation of these com¬ 
pounds is due to a part of the acetophenone becoming oxidised to 
benzaldehyde, which then unites with undecomposed acetophenone 
and hydrocyanic acid to form a cyanhydrin; Ph’OOH + Ph*(JOMe + 
HCN CPhMe(OH>CPh(OH)-CN. 

Other mixed aromatic and fatty ketones seem to act in a similar 
way towards alkaline ferricyanide. These reactions are being further 
studied. L. T. T. 
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Metacyanobenzoic Acid. By W. Brommb (Ber., 20, 524—5^). 
—The silver^ barium (with 3^ molfl. HaO), calcium (with 3 mols. 
H 3 O), and zinc salts are described; the methyl salt melts at 65^, and 
is sparingly soluble in alcohol, ether, benzene, and carbon bisulphide, 
sparingly soluble in water; the ethyl salt melts at 66 ° (comp. Miiller, 
Abstr., 1886, 802) ; and the amide melts above 300°, and is soluble in 
alcohol and ether, insoluble in water. Metacyanobenzoic acid does not 
yield a nitro-dcrivative when treated with nitric acid or with a mix¬ 
ture of nitric and fuming sulphuric acids, and is neither reduced by 
sodium amalgam nor by sodium under various conditions. An alco¬ 
holic solution of hydroxylamine hydrochloride and soda converts the 
acid into the amidoxime (he. cit.). 

When metacyanobenzoic acid is dissolved in strong aqueous 
ammonia and the solution saturated with carbon bisulphide, a 
crystalline acid, (COOH*C(jH 4 *C ! NH) 2 S, is obtained, which melts at 
199°, and is soluble in hot water, alcohol, and ether. When reduced 
with zinc and hydrochloric acid, this compound is converted into an 
acid of the formula (COOH*CflH 4 *CH 2 ) 3 NH [1 : 3] ; it is crystalline, 
melts above 300°, sublimes without decomposition, and is sparingly 
soluble in hot water, soluble in alcohol, ether, benzene, and carbon 
bisulphide. The zinc salt is very hygroscopic, and is readily soluble 
in all ordinary solvents. An acid of the formula 

(COOH-CaH/C : NH)20, 

is formed when metacyanobenzoic acid and benzene are addbd to 
fuming sulphuric acid, allowed to remain for 24 hours, and then 
poured into cold water; it is crystalline, melts above 300°, shows 
both acid and feeble basic properties, and is soluble in alcohol and 
ether, insoluble in water. The silver salt, CisHsOsN^Ag*, is insoluble 
in water. W. P. W. 

Behaviour of Cyanobenzoic Acids on Dry Distillation. By 

W. Brommte (Ber.y 20, 621—524).—Why dry calcium metacyano- 
benzoate is submitted to dry distillation, metadicyanobenzene is 
obtained in addition to benzonitrile; the melting point of the 
dicyanobenzene is 157*6®, If, however, calcium paracyanobenzoate 
is similarly treated, benzonitrile and paradicyanobenzophenone are 
obtained. 

Paradicyanohenzophenone, CO(C 6 H 4 *CN )2 [CN : CO = 1:4], crystal, 
lises in nodules, melts at 204*5, sublimes without decomposition, and 
is sparingly soluble in hot water and light petroleum, soluble in 
carbon bisulphide, readily soluble in alcohol, ether, and benzene. 
With phenylhydrazine, it yields a triphenylhydrazide; this crystallises 
in nodules, melts at 212 ®, is soluble in alcohol, ether, ibc., and when 
heated is decomposed into the ketone. 

Benzophenonepa/radicarboxyKc acid., CO( 06 H 4 *COOH) 9 , formed by 
hydrolysis of the ketone, sublimes without previous fusion, is very 
sparingly soluble in ether and benzene, sparingly soluble in alcohof, 
soluble in hot water to the extent of 1 in 60,000, and is obtained 
from this solution in microscopic needles. The methyl salt crystal¬ 
lises in large needles, and melts at 138°; the eilver salt, C^HeO^Aga -f 
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AgiO, prepared by hydrolysis of the pure methyl salt, is insoluble in 
water. The acid and its methyl salt show a remarkable similarity to 
terephthalic acid and methyl terephthalate respectively. 

Benzonitrile forms a solid compound when treated with phenyl- 
hydrazine. W. P. W. 

Meta- and Para-hydroxynitrobenzoic Acids. By P. Griess 
(Ber., 20, 408—409).—Of the four possible meta-hydroxynitro- 
tenzoic acids [COOH : OH : NOa =1:3:6, 1:3:4, 1:3:2, and 
1 : 3 : 6 ], the author has already described the first three under the 
names of a-, /3-, and 7 -metahydroxynitrobenzoic acids respectively ; 
and also one of the two possible parahydroxynitrobenzoic acids, 
1:4:3 and 1:4:2 (the former), under the name ^-liydroxynitro- 
benzpic acid (Ber,, 6 , 856, and Abstr., 1879, 246). Gerland (Annalen, 
91, 192) has described the formation of a hydroxynitrobenzoic acid 
by the dissolution of metahydroxy benzoic acid in nitric acid of sp. gr. 
1*36. The author finds that in this way di- or tri-nitro-compounds 
are always produced, but by employing only a slight excess of very 
dilute acid, a mixture of mononitro-compounds may be obtained; 
this contains three isomerides, his a- and y3-acids, and a third 
f-hydroxynitrobenzoic acid, which is undoubtedly the missing acid, 
1:3: 5. The separation of the three acids is effected by means of 
the sparing solubility of the /3-acid in water, and the greater solubility 
of the barium salt of the 7 -acid than of that of the f-acid. 

t^^IIydroxynitrohenzoic acid, 

C«H 3 (NOO(OH) 2 -COOH [COOH : OH : NO. = 1 : 3 : 5], 

crystallises in white scales or plates. It is easily soluble in alcohol, 
ether, and boiling water, melts at 167°, and decomposes at a higher 
temperature with evolution of black fumes. It has an acid and 
astringent taste; its barium salt crystallises with 6H.0 in pale- 
yellow prisms. The acid to which Grube and Hiibner ascribe the 
above formula (Per., 10, 1704) is, the author considers, undoubtedly 
identical with V. Meyer and Michler’s diazoxybenzoic acid {Bcr,, 3, 
746). 

Barth’s parahydroxynitrobenzoic acid, obtained by dissolving para- 
hydroxy benzoic acid in nitric acid of sp. gr. 1*46 {Zeit. /. Chem,, 
1866, 647), is identical with the author’s ^-acid. L. T. T. 

Derivatives of Orthamidophenylvalerio Acid. By L. Diehl 
and A. Einhobn (Bfir., 20, 377—386).— OrihamidocinnameMylpropionic 
acyif NH,*C«H 4 ‘CH \ CH'CH 2 *CH 2 *COOH, is prepared by dissolving 
orthamidocinnamenylacrylic acid in 60 parts of water in presence of 
alkali, and adding 5 per cent, sodium amalgam gradually; the solution 
must be kept almost neutral by addition of sulphuric acid. In 3 or 
4 days it is treated with sulphuric acid, filtered, saturated with 
ammonia, and evaporated to dryness on a water-bath; ammonia is 
given off, and the free acid is exlronted from the residue by absolute 
alcohol. The alcoholic solution is treated with water, heated to 
drive off the alcohol, and cooled with ice; the acid separates with 
1 mol. HaO. The ethereal solution shows green fluorescence. 
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OrthamidodihromophenyU^-^-dihromovaleric acid^ 

NH^-CeHaBr.-CHBrCHBrCH^-CHa-OOOH, 

is obtained by adding a solution of bromino in prlaoial acetic acid to a 
cooled solution of orthamidocinnamenylpropionic acid, also in gflacial 
acetic acid. The product is poured into water containinjsf sulphurous 
acid, and the precipitated substance dried and recrystallised from 
chloroform. It forms microscopic needles, which melt at 167®, with 
decomposition. It is readily soluble in alcohol, ether, and grlacial 
acetic acid, less soluble in chloroform, insoluble in carbon bisulphide, 
water, and dilute mineral acids. Aqueous alkali solutions dissolve it 
readily. 

Orthawidodibromnphenylvaleric acid, NH 2 *C 6 H 2 Br 2 *(CH 2 ) 4 *COOH, is 
formed when a solution of orthamidotetrabromophenylvaleric acid in 
5 parts of alcohol and 2 parts of strone: hydrochloric acid, is treated with 
p^ranulated zinc for a quarter of an hour, and then poured into water. 
It is extracted with ether, and the oil thus obtained dissolved in the 
smallest possible amount of 10 per cent, aqueous caustic soda and 
warmed. The acid crystallises from aqueous alcohol in splendid long 
needles (with 1 mol, H^O). It melts at 96®, and decomposes with evolu¬ 
tion of gas at 223®. It dissolves readily in the usual solvents, except cold 
water, in which it is insoluble. The alkali salts are readily soluble. 
Ethyl orthamidodihrow0^)1}enylvalcrate hydrocJilnride, CnHi^NQ.PrsCl, 
forms slender, white needles, which melt at 135—136®. Tb 
dmVaZZve, CiaHiBNO-HBr 2 , crystallises from 80 per cent, hot allfeol in 
tufts of slender, white needles, melting at 205—206®. It Is readily 
soluble. The ethyl salt of the acetyl compound crystallises from 
dilute alcohol in stellate groups of needles. It melts at 139®, dissolves 
readily in alcohol, ether, &c., more sparingly in benzene, and can be 
distilled in small quantities without decomposition. 

Orthamidophenylvaleric acid, NH 2 -CbH 4 -CH 2 -CH 2 -CH 2 -CH 2 -COOH, 
is obtained by reducing orthamidodibromophenylvaleric acid dis¬ 
solved in absolute alcohol with sodium amalgam. The product is 
made slightly acid with hydrochloric acid, treated with water, and 
boiled until free from alcohol. It is then made slightly ammoniacal, 
evaporated repeatedly until no more ammonia comes off, and the free 
acid thus obtained is crystallised from wa,ter containing a little 
alcohol. It forms white needles, melting at 60—62®. N. H. M. 


Substituted Mono- and Di-bromosalicylic Acids. By A. 

Pekatoneu (Oazzetta, 16, 405—420).—In this paper are described a 
series of substituted mono- and di-bromosalicylic acids, obtained by 
heating the methyl salts of the mono- and di-bromo-acids with the 
alkyl iodides in presence of potash. 

Methyl hromosalicylate, OH’CtJIsBr-COOMe [COOMe : OH : Br =: 
1:2:5], obtained by the bromination of methyl salicylate dissolved 
in carbon bisulphide, crystallises in colourless needles or small prisms 
of the trimetric system, melting at 61®, and boiling without decompo¬ 
sition at 264^266®, insoluble in water, sparingly soluble in methyl 

yields a bromosalicylic acid melting ai? 
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Methyl net}w:cyhroirto 8 alicylate,OMe*C 6 ^ 2 BirCOOMe, obtained by tbe 
methylation of the above, crystallises in colourless needles melting at 
39—40®, and distilling without decomposition at 295®, insoluble in 
water, soluble in other menstrua. The corresponding acid crystal¬ 
lises in long needles melting at 119®, resembling the methyl salt, as 
regards its solubility. Its alkaline salts are very soluble, the cahium^ 
magnesium^ and silver salts crystallise in needles. 

MhoxyhromomHcj/Uc acidy OEt*CftH3r*COOH, crystallises in 
colourless needles melting at 130®; its metallic salts resemble those 
of the methoxy-acid ; the methyl salt crystallises in colourless needles, 
melting at 49®, and boiling at 300—302®. 

ProposryhromosalicyUc acid, OPi^’CeHsBr’COOH, melts at 62°; its 
methyl salt is a colourless liquid boiling at 321—324°, and solidifying 
in a freezing mixture; the isopropyl acid, OPr^'CsHaBr^COOH, crys- 
stallises in needles melting at 1 U 1 °. 

Methoxydibromosalicylie acidy 

OMe-CcH^Br^-COOH [COOH : OMe : Br : Br = 1 : 2 : 3 : .5], 

crystallises in long needles melting at 193—194®, and its barium salt, 
with 2 * 6 H 20 , in grouped needles; the methyl salt forms colourless 
needles melting at 53®, Methyl dibromosalicylate, 

Ofl-CcHaBrj-COOMe, 

obtained as one of the products of the brominatioii of methyl salicylate, 
crystallises in long needles, melting at 148—149®. 

EthoTydihromosaUcylic achly OKt'CeHuBr/COOH, crystallises in 
colourless needles melting at 155—156°, and its methyl salt in inter- 
laced needles melting at 43®. 

None of the above described acids give any coloration with ferric 
chloride. V. H. V. 

Constitution of Dibromosalicylic Acid. By A. Pekatoner 
(Gazzeita, 16, 401—404).—The dibromosalicylic acid, obtained by the 
direct bromination of salicylic acid, when heated in sealed tubes with 
dilute sulphuric acid (1 ; 3), yields the dibromophenol melting at 36® 
(40® Kdmer), the constitution of which is known to be [OH : Br : Br = 
2:3:51; the carboxylic acid must then be represented by the formula 
[COOH : OH ; Br : Br = 1 : 2 : 3 : 5], Tribromo- and 1 : 2 bromo- 
phenol are also formed as subsidiary products in the above reaction : 
their formation is due to the ulterior decomposition of the dibromo¬ 
phenol, thus: 2C6H8Bra-OH = CeH^Brg-OH -f C 6 H 4 Br*OH. 

V. H. V. 

Formation of Phenylglyoxylio Acid from Benzoic Cyanide. 

By K. Buchka (Ber,, 20, 396—398).—The author has repeated his 
former experiments (this Journal, 1877, ii, 486) on the action of 
l^drochloric acid on an acetic solution of benzoic cyanide. He finds 
that his phenoxylic acid is identical with Claisen’s phenylglyoxylie 
acid, the melting point given (he. cit.) being due to an admixture of 
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benzoic acid. Besides this acid, its «-aniide, Ph'CO^QONHj^ and the 
so-called 7 -aniide, (C 8 H 7 N 03 ) 2 , are produced, as well as the compound 
C 16 H 12 N 2 O 3 previously described (loc, ciL), The latter compound is 
probably somewhat analogous in formation and constitution to the 
nitrile described in the Abstract, p. 483. It is very stable towards 
acids, alkalis, and reducing and oxidising agents, and is now being 
investigated. The phenylglyoxylic acid is probably formed from the 
a.amide, and not from the compound CieH^NaOs. L. 1\ T. 

Methyl Salt of Methyldibromoparacoumaric Acid. By A. 

Valentini (Gazzetta, 16, 424—425).—The methyl salt of parametboxy- 
coumaric acid, OMe’CaH 4 *C 2 Ha*COOMe, crystallises in lamina3 melting 
at 89° ; when dissolved in chloroform it readily takes up a molecule 
of bromine to form a compound, OMe’CsHi'CHBrCHBrCOOMe, 
which may be regarded as a dibromo-derivative of methylhydropara- 
coumaric acid. This substance melts at 118°, and forms minute 
white crystals. V. H. V. 

Oxidation of a- and ^-Hydropiperic Acids. By C. Regel 
(Ber., 20, 414—425).—By the oxidation of the «-acid in alkaline solu¬ 
tion by very dilute potassium permanganate, hydroxypiperohydrolae^ 

tme, CH,<g> CeHa-CH/CH aiid small quantities 

of piperonal, piperonylic acid, and oxalic acid are produced. This 
lactone crystallises in long, glistening, colourless needles, soluble in 
water, ether, and chloroform, insoluble in light petroleum, it melts 
at 104*5°. Bromine acts on it readily, hydrogen bromide being 
evolved and a bromo-derivative formed; this crystallises in needles. 
When the lactone is dissolved in a small quantity of warm concen¬ 
trated potash, and the product cooled in a freezing mixture and 
treated with a very slight excess of sulphuric acid, ft-^f-^dihydroxypipe- 

rohydronic acid, CH,<q>C,H3 -CH,-CH(OH)-CH(OH)-CH,-COOH, 

separates. This acid forms minute white crystals melting at 123°, at 
the same time giving off water and re-forming the lactone. When 
an aqueous solution of the acid is boiled, it is partially converted into 
the lactone, but, on the other hand, an aqueous solution of the lactone 
is by long-continued boiling partially converted into the acid. The 
addition of a few drops of hydrochloric or sulphuric acid facilitates 
the conversion of the acid into the lactone, and even determines it iu 
the cold. The barium salt is soluble in water, the diver salt spa¬ 
ringly so. 

When / 3 -hydropiperio acid is similarly treated with permanganate, 
it yields, besides piperonal and oxalic acid, methylenebydrocaffeic 
(piperopropionic) acid, OH 2 ! O 21 CeHa’CHi'CH^COOH (Lorenz, Abstr., 
1881, 49), and a^p-dihydroxypiperohydronic acid^ 

CH*: O 2 : CeH 8 *OH*-CH 2 -CH(OH)-CH(OH)-OOOH. 

The latter is easily soluble in alcohol and boiling water, sparingly 
so in benzene, carbon bisulphide, chloroform, light petroleum, and 
cold water. It crystallises in colourless, ooncentncally grouped 
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needles, and melts at 1G5®. Its calcium salt {+ H 2 O) and silver salt 
are sparingly soluble. It does not form a lactone. 

The oxidation of the hydropiperic acids appears to take place by 
the addition of oxygen and the elements of water to the two doubly- 
linked carbon-atoms. The non-foi-mation of a lactone and the pro¬ 
duction of methylenecaffeic acid from the ^-acid leaves little doubt 
that the formula for ^-hydropiperic acid is 

CH 2 : 0 ,: aHa-cH/CH/CH: ch-cooh, 

and of the dihydroxy-acid that given above. The formation of a lac¬ 
tone from the *-acid proves that one of the doubly-linked carbon- 
atoms must be in the 7 -position to the carboxyl-group, but whether 
the second occupies the /i- or 3-position is still uncertain. The author 
belipves the former probably to be the case when the formula 
CH 2 : O 2 : C«H 3 *CH 2 *CH : CH-CHa-COOH, given by Fittig to ^-hydro- 
piperic acid, would be the correct one, and those of its derivatives 
would be those given above. L. T. T. 


Action of Bibasic Acids on Thiocarbimides. By F. Moinj& 
{Chem, Centr., 1887, 39—40).—When equal molecules of phthalic 
acid and allylthiocarbimide are heated together at 145°, allylphthal- 
iraide is formed; when treated with bromine in carbon bisulphide 
solution, it yields the dibromide melting at 108—109°. 

CO 

Allyhuccinimtde, C 2 H 4 <^^Q>N*C 3 H 6 ,is obtained by heating together 


equivalent amounts of succinic acid and allylthiocarbimide. It. is a 
mobile, colourle.ss, not unpleasant smelling oil, boiling at 244—246°; 
gp. gr. = 1 1543 at 0% 1*1432 at 12°, 11112 at 50^ and 10G77 at 
100°, compared with water at 4°. It is easily soluble in water, 
alcohol, and ether, has a neutral reaction, is decomposed on boiling, 
and gives a semi-solid compound with bromine. 

CO 

Phenylsuccinimide, C 2 H 4 <^QQ>N’Ph, is obtained by heating 


succinic acid and phenylthiocarbimide at 140° ; it melts at 253—255°. 
There is also formed a little sucdnanilidey C 2 H 4 (CONHPh) 2 . Malonic 
acid and phenylthiocarbimide yield malondianilide (Abstr., 1884, 
729). 


Allylcamphorimidey CjiH 4 <^ 


CO 

CO 


is formed when camphoric 


acid is heated with allylthiocarbimide. It forms colourless plates, and 
melts at 48—49°. It is almost insoluble in water, soluble in alcohol 
and ether. 

When the anhydrides of plithalic and camphoric acids are heated 
with allylthiocarbimide, the corresponding imides are formed, together 
with the above compounds. G. H. M. 


Action of Phenylhydrazine on Lactones. By W. Wislicenus 
(Ber,y 20, 401—403).—V. Meyer and Miinchmeyer have shown 
(Abfltr., 1886, 883) that phthalide reacts with phenylhydrazine to 
form a nitrogenous compound. The author has investigated this re¬ 
action, and finds the compound formed to be a simple additive pro- 
VOL. LH. 2 k 
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dnct, C 14 H 14 N 2 O 3 , and not a substance, CuH^NjO, formed by tbe 
elimination of water (Zoc. cit.\ The compound CuHwNaOa crystallises 
in minute, glistening needles, easily soluble in boiling alcohol, inso¬ 
luble in water and benzene. It melts at 173—174® with partial 
decomposition into its constituents. It is very unstable towards 
dilute acids and alkalis, thus differing from the hydrazine condensa- 
tion products of the aldehydes and ketones. It dissolves to a colour¬ 
less solution in strong sulphuric acid, but the addition of a trace of an 
oxidising agent such as ferric chloride produces a reddish-violet 
coloration. Bulow has observed a similar reaction with the acid 
hydrazides, and the author considers that the constitution of the com¬ 
pound is probably OH'CHi’CeHi'CO’NaHaPh. 

Valerolactone reacts with phenylhydrazine in an exactly similar 
manner, producing a compound wliich crystallises in small flat 
needles. It seems to have the formula CnHi 6 N 202 , and the melting 
point 76—79®, but the author has not yet succeeded in obtaining it 
in a pure state. It is soluble in alcohol, benzene, chloroform, and 
water, insoluble in ether. L. T. T. 

Nitrobenzyl-derivatives of Ethyl Malonate. By E. Lbllmann 
and C. ScHLBiCH (Ber., 20, 434—442).—In the reaction between 
paranitrobenzyl chloride and ethyl sodiomalonate there are formed 
simultaneously ethyl mono- and di-nitrobenzylmalonate, of which the 
latter, C(CHa*C 6 H 4 'N 02 )i(C 00 Et) 2 , crystallises in silky needles melt¬ 
ing at 170^ sparingly soluble in alcohol, chloroform, and benzene; 
the former, CH( 0 H 2 *CflH 4 *N 02 )(C 00 Et) 2 , ciystallises in gol^n-green 
prisms. On treatment with alkali, the di-derivative is unaltered, whilst 
the mono-derivative is converted into paranitrobenzylmalonic acid, 
NO 2 * 0 fiH 4 *CH 2 *CH(COOH) 2 , a light yellow powder, which carbonises 
at 240° without fusion. An ammoniacal solution of this acid 
gives precipitates with solutions of salts of the heavy metals. The 
above di-derivative when reduced gives an amido-derivative, 
C(CH 2 *C 6 H 4 *NH 2 ) 2 (COOEt) 2 , a hard crystalline mass, the platino- 
chloride of which crystallises in leaflets, the sulphate and the oxalate 
in scales. In a similar manner ethyl nitrobenzylethylmalonate^ 
CEt(CH 2 ’CijH 4 *IT 02 )(C 00 Et) 2 , is produced from paranitrobenzylic 
chloride and sodium ethylmalonato; this crystallises in colourless 
needles, melts at 52®, and is soluble in alcohol, ether, and benzene. 
On treatment with potash and subsequent acidification, this com¬ 
pound is converted into paranitrobenzylethylacetic add^ 

N02-C6H4-CH2-CHEt-C00H, 

a sparingly soluble substance, carbonising at 300® without fusion. 

Similarly from ethyl sodiomalonate and orthonitrobenzylic chloride 
the corresponding ortho-compound, C(OH 2 *CflH 4 ’N’ 02 ) 2 (OOOBt) 2 , is 
produced, which forms golden crystals melting at 97®, soluble in 
alcohol and ether. Ethyl orthonitrobenzylethylmalonate was not ob¬ 
tained in a definite state; on hydrogenation, the impure product is 
converted into ethyl /S-ethylhydrocarbostyril-yS-carbonate, 

<§'Hifc^>CEfc-COOEt, 
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crysfallises in colourless silky needles melting at 114®. Similar 
experiments on the reduction of ethyl orthodinitrobenxylmalonate led 
to indefinite results. V. H. V. 

Ssmthesis of the Ethereal Salts of Trimesic Acid. By A. 

PiUTTi {Ber.y 20, 537—539 ; Chem, Centr.y 1887, 36—37).— Ethyl tri- 
mesate^ C6H8(OOOBt)8, is formed when 16 grams of sodium are added 
to 72 grams (1 mol.) of ethyl formate and 86 grams (1 mol.) of ethyl 
acetate in the cold and the mixture then heated, but by acting on a 
mixture of ethyl acetate and formic acid with sodium, ethyl formyl- 
acetate is not formed but only ethyl acetoacetate. The author con¬ 
siders that the ethereal salt of trimesic acid is formed by the condensa¬ 
tion of three molecules of ethyl formylacetate with elimination of 
threq molecules of water. When sodium acts on a mixture of methyl 
formate with ethyl acetate or of ethyl formate with methyl acetate in 
molecular proportions, a mixture of methyl and ethyl trimesates is 
formed in each case. The reaction takes place much more readily 
when a mixture of the two radicles is used than when one radicle only 
is present. 

Methyl irimesate, C 6 H 3 (COOMe)^, crystallises from dilute alcohol 
in small needles and melts at 143®. 

When ethyl formate is added to a solution of sodium in ethyl 
acetate, it is decomposed into alcobolate and carbonic anhydride. 

G. H. M. 

The Six Isomeric Toluenedisulphonic Acids. By P. Klason 
(Ber., 20, 350—357).—Toluenedisulphonic acid, [Me:(S 03 H )2 = 
1:2: 6], was prepared by Komatzki (Abstr., 1884, 70). The con¬ 
stitution ascribed to it by the author is shown by the fact that it is 
formed from parabromotoluene (hence neither sulphonic gi'oup can 
have the para-position), and by its non-identity with the three acids 
which are shown to have a sulphonic group in the meta-position. 

Tolueneorthometadisulphonic acid, [Me: (SOa'EL )2 = 1:2:3] (this 
vol., p. 264), was obtained by Limpricht and Richter (Abstr., 1885, 
1233) from paratoluidine, and by the author Qoc. cit.) from toluene- 
metasuiphonic acid. 

Tolueneorthometadisulphonic acid [1:2:5] was first obtained 
by Hakansson (Ber.^ 6, 1088), who named it /3-toluenedisulphonic 
acid. It was prepared by the author (loc, cit.) by heating toluene- 
monosulphonic acid with fuming sulphuric acid at 180®. When 
orthotoluidine is heated with sulphuric acid, orthotoluidinemeta- 
sulphonic acid [1:2: 5] (Nevile and Winther, Trans., 1882, 421) is 
formed. Orthotoluidinemetasulphonic acid was converted into the 
diazo-compound, and the latter, after btnng carefully dried (it explodes 
easily), gradually added to a warm alcoholic solution of potassium 
sulphide. The product is diluted with water and treated with lead 
acetate, filtered and treated with ammoniacal solution of lead acetate; 
the precipitate is washed and decomposed by hydrogen sulphide. The 
impure orthothiocresolmetasulphonic acid,[l:2:5] is oxidised by 
potassium permanganate, the toluencorthometadisulpbonic acid thus 
formed treated with phosphoric chloride, and the acid chloride con¬ 
verted into the corresponding acid by heating it with water at 140^. 

2 k 2 
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The acid thus obtained is identical with ^-toluenedisulphonic acid, 
and has the constitution [1:2:5]. 

Tolueneorthoparadisulphonic acid [1:2:4] is the <at-toluenedi- 
sulphonic acid prepared by Blomstrand (Ber., 4, 717) ; it was also pre¬ 
pared by Senhofer (Annalen^ 164, 129), who described it as 7 -toluene- 
disulphonic acid, supposing it to be different from the a-acid, and by 
Hakansson (loc. cit.). It is formed both from tolueneparasulphonic acid 
(Fahlberg, Abstr., 1879, 804) and from tolueneorthosulphonic acid 
(Klason and Berg, Abstr., 1880, 889), and has, therefore, the consti¬ 
tution given by the author. 

Toluenenietadisulphonic acid [1:3:5] wns prepared by Limpricht 
and Masse (Ber., 18, 2177). Orthotoluidinemetasulphonic acid was con¬ 
verted into orthotoluidinedisulphonic acid, which has the constitution 
[1 : 2 : 8 : 5] (Nevile and Winther, loc, cit.). This was converted by 
means of the diazo-compound into the iodotoluenedisulphonic acid, 
from which the iodine was eliminated by boiling with strong hydro¬ 
chloric acid. 

Toluenemetaparadisulphoyiic acid [1:3:4] is prepared in the 
following manner:—Paratoluidinemetasulphonic acid is converted into 
a toluidinedisulphonie acid. The latter is converted into the diazo¬ 
compound, which is converted successively into parathiocresolmeta- 
fiulphonic acid and tolnenediaulphonic acid. The potassium salt of the 
acid is treated with phosphoric chloride, and the chloride, after being 
recrystallised from chloroform several times, is converted into the acid 
by heating it with water at 140^^. Like all toluenedisulphon%acids, it 
is extremely soluble in water. The potatisium salt (with 1 mol. HgO) 
crystallises in needles and is readily soluble; the barium salt (with 
2 mols. IIjO) forms lustrous prisms soluble in 666 parts of cold 
water. The chloride, C 7 H(,(S0201)2, melts at 111®, and dissolves 
readily in chloroform, less in ether. The amide melts at 235—239® 
with slight decom]) 08 ition ; it dissolves readily in water and alcohol. 

Dithiocresolsulphonic acid, S(C 7 H 6 ’S 02 * 0 H) 2 , was obtained in small 
quantity; the chloride melts at 192®, and is very sparingly soluble in 
all solvents except glacial acetic acid. rf. H. M. 

Diphenylhydroxyethylamlne, By H. Goldscumidt and N. 
PoiiONOWSKA {Ber., 20, 492—495).—When benzoinoxime is reduced 
with sodium amalgam and acetic acid (compare this vol., p. 249), 
diphenylhydroxyethylamine, OH-OHPh-CHPh*NHa, is obtained ; it 
crystallises in small, white, transparent needles, melts at 161°, and is 
insoluble in water, sparingly soluble in ether and cold alcohol. 
The hydrochloride, CuHwNOjHCl, crystallises in long needles, melts 
at 210 ® with decomposition, and is readily soluble in water; the 
platinochloride, (CuHi 6 NO) 2 ,H 2 PtClfl -f 2 H 3 O, forms microscopic, 
golden-yellow scales; the acetate crystallises in prisms showing a 
vitreous lustre and melts at 156®. By the action of acetic anhydride 
on the base, a diaeety Uierivsiive is obtained ; it is a white crystalline 
powder, melts at 159®, and is soluble in benzene. Diphenylhydroxy¬ 
ethylamine, when heated with methyl iodide, yields a tertiary base, 
OH’CHPh’CHPlrNMea; this crystallises in long, white needles, melts 
at 108—110° and forms 2b platinochloride, +• 

W. P. w. 
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Condensation-derivatives of Ethylenediamine. By A. T. 

Mason 20, 267—277).—In a previous communication (Abstr., 
1886, 329), the author described a condensation product of ethylene¬ 
diamine and phenanthraquinone, to which he now assigns the name 

C6H4-C-N-CH2 

xenylenediliydropyrazine^ | II I | • Its basic powers are very 

C6H4-C-N-CH3 

feeble, the hydrochloride even decomposing in dry air; the platino- 
chloride, (Ci 6 Hi 2 N 2 )a,H 2 PtCl 6 , crystallises in small, slender, pale-yellow 
needles. It is not decomposed when heated with concentrated hydro¬ 
chloric acid, even at 230®. 

Diphenyldihydrcqiyrazmey C 4 N 2 H 4 Ph 2 , is prepared by heating equi- 
molecular proportions of benzil and ethylenediamine in alcoholic 
solution in a reflux apparatus for \ hour. It crystallises in pale-yellow 
prisms, melts at 160—161°, is sparingly soluble in cold, readily in 
hot alcohol, in ether and benzene, and is insoluble in water. It is 
insoluble in cold mineral acids, but is decomposed by them into its 
components on warming. When hydrogen chloride is passed into its 
solution in benzene or ether, ethylenediamine hydrochloi*ide separates 
whilst benzil remains in solution. This ready decomposibility points 
to its constitution being dissimilar to that of the stable xenylenedi- 

hydropyrazine; it is probably represented by <Cqp|| • ' 

Ethylenediamine reacts readily with aldehydes with foraiation of 
condensation products which, like that last described, are but little 
stable towards acids. 

DihenzyUdenethffleriediamine^ C 2 H|(N ! CHPh), is prepared by mixing 
ethylenediamine (1 mol.) and benzaldehyde (2 mols.), when consider¬ 
able evolution of heat occurs ; the reaction is completed by heating for 
half an hour at 120°. It crystallises in large, colourless tables, melts 
at 63—64®, is insoluble in water, and readily soluble in alcohol and 
benzene. Dilute acids reconvert it into its components. It is quickly 
decomposed by boiling with water, or even by exposure to moist air. 

Diisopra'pylbefizylidenp^netliylenediamine^ C 2 H 4 (N! CH*C 6 H 4 Pr) 2 , is 
obtained by beating cuminaldehyde and ethylenediamine for about a 
quarter of an hour at 120®. It crystallises in long, pale-yellow needles, 
melts at 63—64®, is readily soluble in ether, alcohol, benzene, chloro¬ 
form, and light petroleum, and resembles the preceding compound in 
its behaviour with water and acids. 

Biphenylallidenethylenediaminey C 2 H 4 (N I CH*CH ! CHPh),*, is ob¬ 
tained by mixing cinnamaldebyde with ethylenediamine, external 
heating being unnecessary; it forms large, colourless tables, melts at 
109—110°, is but moderately soluble in ether, readily in alcohol and 
benzene. When treated with acids, cinnamahlehyde separates. 

BiorthoJiydroxyhenzylidenethylenediaminey C 2 H 4 (N I CH*C 6 H 4 *OH), 
prepared by boiling salicylaldehyde and ethylenediamine in alcoholic 
solution, crystallises in large, yellow tables, melts at 125—126"', is 
sparingly soluble in cold alcohol or ether, readily in hot, or in benzene. 
Cold dilute acids do not seem to act on it, but on heating it is resolved 
into its components. 

Viurthfyrnethoxybetizylideneihylenediamine, ! CH*C 6 H 4 *OMe), 
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prepared from methylsalicylaldehyde, crystallises in colourless rhombo- 
nedrons, melts at about 113^ and is sparingly soluble in ether, readily 
in alcohol and benzene. The corresponding para-compound, prepared 
from anisaldehyde and ethylenediamine, forms large pale-yellow 
tables, melts at 110—111®, and is sparingly soluble in cold benzene, 
readily in ether or alcohol. Both compounds are readily decomposed 
by acids. 

IHTnethylhenzylidenethylenediamine, 02H4(N I CMePh) 2 , is prepared 
by mixing phenyl methyl ketone with ethylenediamine and completing 
the reaction by heating for a short time at 120®. It crystallises in 
white needles, softens at 95°, melts at 103—106®, is sparingly soluble 
in ether, readily in alcohol and benzene ; it is very readily reconverted 
into the ketone and amine. 

Ethyl ethylmedi-fi-amido-oL‘Crotonate^ C 2 H 4 (NH*CMe • CH*COOEt)i, 
is obtained mixing ethylenediamine and ethyl acetoacetate together 
with a little water or, better, by employing alcoholic solutions of the 
two substances. It crystallises in large, well-formed prisms, melts at 
126—127®; is decomposed on distillation with formation of a basic 
substance, and is insoluble in water, very sparingly soluble in light 
petroleum, sparingly in cold but readily in hot alcohol, ether, and 
benzene. The free acid is obtained by heating the ethyl salt with 
water, or the formation and hydrolysis of the ethyl salt may be com¬ 
bined by heating ethylenediamine and ethyl acetoacetate in sealed 
tubes at 120—140®. It forms white scales of silky lustre, melts at 
167—lOS*^, is readily soluble in water, sparingly in ether, benzene, »d 
cold alcohol, does not show any reaction to litmus-paper, and in 
aqueous solution gives an intense violet coloration with ferric chloride. 
Much ethylenediamidopropylene is formed at the same time as the 
acid. A. J. G. 

Condensation of Aldehydes with Phenols and Aromatic 
Amines. By L. Clatsen {Annalen, 237, 261—274).—The action of 
benzaldehyde on /i-naphthol has been described by Trzeinski (Abstr., 
1884, 1185) and also by the author (this vol., p. 270). The product, 
benzal dinaphthal oxide, cannot be directly prepared by the action of 
/5-dinaphthyl oxide on benzaldehyde. 

Ethylidene dinaphthyl acetal and ethylidene /3-dinaphthyl oxide 
have been previously described by the author (Zoc. cit,), 

Benzaldehyde unites with ^-naphthylamine, forming henzaUfi^ 
naphthylamine, Ph'CH I N*CioH 7 , a crystalline compound soluble in 
chloroform. It melts at 102—103®. At a higher temperature, and 
under suitable conditions, the aldehyde and amine condense, forming 
phenylhydronaphthacridine. This substance is insoluble in alcohol. 
On oxidation, it yields phenyl-/3-naphthacridine (m. p. 294), which has 
been described by Claus and Bichter (Abstr., 1884, 1358). 

W. 0. w. 

Action of OWorine on Aceto-a-naphthalide. By P. T. Olevk 
(B er., 20, 448—451).—When chlorine is passed into a solution of 
acet-a-naphthalide in acetic acid, crystals of a diMoro^^derivaUve^ 
CioHsCb’NHAc, separate out; this compound melts at 214®, is readily 
soluble in acetic acid, alcohol, and chloroform. When boiled with 
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concentrated potash, it yields dichlcyroriaphthylamine^ OioHsCU’NHa, 
molting at 82°, soluble in alcohol, volatile in steam; it yields phthalic 
acid when heated with nitric acid. By the diazo-reaciion, the amine 
IS converted into dichloronaphthalene^ crystallising in needles which 
melt at 60°; on oxidation, it yields phthalic acid. It has been shown 
by Claus that ySplSa-dichloronaphthalene melts at 60°, whereas the 
author has obtained a dichloronaphthalone of the same melting point 
from two isomeric mtponaphthalene-/i-8ulphonic acids; hence there 
are either two isomeric dichloronaphthalenes of the same melting point 
or an isomeric transformation occurs. If the above dichloroacet- 
naphthalide is treated with tin and hydrochloric acid, a tin salt, 
CioHeCMSlH 8 ,HSnCl 3 , separates, from which rrwnochlorojiaphthylamlne 
may be obtained; this crystallises in white needles, melting at 56°, 
and js sparingly soluble in boiling water, soluble in alcohol. Its 
hydrochloride and sulphate crystallise with 1 mol. H 2 O in delicate 
white needles. It is not identical with the monoehloronaphthylamine 
prepared by Atterberg. V. H. V. 

Naphthoxyacetic Acids. By M. Spica (Gazzetta, 16, 437—445). 
—The a- and /:^-naphthoxyacetic acids are readily obtained by heating 
monochloracetic acid with the corresponding naphthol in equi- 
molecular proportions, and gradually adding potash solution ; the pro¬ 
duct is most conveniently puritied by acidifying the crude product and 
separating the unaltered naphthol by solution in ammonium carbonate. 

a-^Naphthoxyacetic acid crystallises in small prisms of pale-rose tint, 
soluble in ether and alcohol, spainngly soluble in water. It melts at 
190°, and is slightly altered by light, especially when moist. The 
ammonium salt crystallises in stellate groups of needles or scales, 
soluble in water, more so in alcohol; it melts at 119—120°; the 
potassium salt with IH 2 O forms long silky needles: the magnesium 
with 6'5H20 crystallises in rose-coloured laminae; the lead salt and 
the barium salt with 4’5H20 in sparingly soluble laminae. The ethyl 
salt crystallises in small colourless crystals, soluble in alcohol and 
ether, melting at 173—174°, and the amide in colourless needles, 
sparingly soluble, and melting at 155°. 

The corresponding /3-acid crystallises in the trimetric system, and is 
coloured an azure-green tint on exposure to light; it melts at 151 
—152°. Its ammonium and potassium salts crystallise in white 
micaceous scales, the barium salt with 3‘5H20 in laminae; whilst the 
lead salt is a white, sparingly soluble crystalline powder. The ethyl 
salt crystallises in large, tmnsparent scales, melting at 48—49°, and the 
amide in long tablets, melting at 147°, very soluble in alcohol and ether. 

The above acids are isomeric with the naphthylglycollic acid, of 
which the d(-modihcation has been described. V, H. V. 

Constitiition of Acenaphthene and of Naphthalic Acid, 

By E. Bambeirger and M. Philip (JBer., 20, 237—244;.—Naphthalio 
acid, obtained from acenaphthene by oxidation, has been generally 
regarded as a 1 : 2 derivative of naphthalene, inasmuch as it yields an 
anhydride and an imide—properties characteristic of the ortho-position 
in the benzene molecule. Starting, however, from 1 : 1' nitre- 
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naphthoic acid (melting at 215®), the authors have effected the 
synthesis of naphthalio acid, and hence have proved that both it and 
acenaphthene are 1 : 1' derivatives of naphthalene ; this fact, taken in 
conjanction with Bkstrand’s observation (Abstr., 1886, 156) that 
1 : 1' nitronaphthoic acid when reduced yields an amido-acid which 
undergoes spontaneous conversion into naphthostyril (an “ internal ” 
anhydride), and the fact that 1 : 1' diamidonaphthalene reacts with 
henzaldehydc as though it were an orfchodiamine, proves that in 
naphthalene the position 1 ; 1' functions as an ortho-position, and 
renders inevitable an extension of our conception of the latter in 
hydrocarbons built up of two or more benzene nuclei. The authors 
propose to distinguish the 1:1' position in naphthalene by the prefix 
“peri,” and term naphthalic acid, for example, perinaphthalene- 
dicarboxylic acid. 

To obtain naphthalic acid, the hydrochloride of the amido-acid 
prepared from naphthostyril by boiling it with aqueous soda and 
adding hydrochloric acid to the cold solution was converted into 
cyanonaphthoic acid by diazotising, and from it, by hydrolysis with 
aqueous potash, an acid was obtained which agre^ with naphthalic 
acid in all its properties. 

a-Naphthamide, CioH 7 *CONH 2 , crystallises in large, white, monoclinic 
tables, showing a satiny lustre, and melting at 202®. W. P. W. 


Pyrene. By E. Bamberger and M. Philip (J9er., 20, 365—371; 
compare Abstr., 1886, 718, 948, this voL, p. 271),—The formatiouipf 
naphthalenetetracarboxylic acid by the oxidation of pyrenic acid shows 
that the latter has the constitution CioH 4 (C 2 H 2 CO)(COOH)a. The 
positions of the four carboxyl-groups in naphthalenetetracarboxylic 
acid, which are shown to be [1 : 4 : 1' : 4'], point to the further 


developed constitutional formula CO 


<iH> 


CK 


CioH4(COOH)2 [C^Ha-OO 


= 1:1' and (C00H)2 = 4:4'] for pyrenic acid. 

The constitution of pyrene is represented by a combination of a 
naphthalene nucleus with two benzene-rings thus:— 

% _ 

The constitational formules of pyrene quinone and pyrene ketone are 
respectively CO<^ [CH : CH = 1 : l'and4 : 4'] 

/CH. 

and CO< I >0,oH.. 

N. H. M. 


Derivatives of Camphorozime. By H. Goldschmidt (Ber., 20, 
483—485).—A reply to Leuokart (this vol., p. 376) in which the 
author maintains the correctness of his formulas for camphoroxime- 
derivatives. Calcium campholenate by dry distillation yields a hydro- 
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carbon boiling chiefly between 130® and 140®; an imperfect analysis 
points to the formula C 9 H 16 , and the compound is possibly identical 
with campholene. W. P. W. 

Naringin. By W, Will (Ber., 20, 294—304).—Methylnaringenic 
acid (Abstr., 1885, 906), when oxidised, yields anisaldehyde and anisic 
acid ; the conclusion that this leads to, that methylnaringenic acid is 
paramethylcouraaric acid, and that naringenic acid is paracoumarie 
acid was at once confirmed by a comparison of these various acids and 
their derivatives. As previously shown (loc. cit.), naringenin yields 
phloroglucinol and “naringenic acid” when heated with aqueous 
potash, it must therefore be phloroglucmolparacoumaratey 

OH-CeH^-CH : CH-COO-CeH^COH),, 

naringin being a compound of this substance with isodulcitol. 

Naringin in aqueous solution has a rotatory power [a]i> = — 84*5, 
in alcoholic solution the rotation is stronger, [aJd = — 87’6. 

A. J. G. 

Substances Extracted from the Illicium Eeligiosum. By J. 

T. Eijkman (Rec. Trav, Ohem,^ 6 , 299—304; compare Abstr., 1886, 
95).—From various portions and especially from the fruit of the 
species of the illicmm genus, the author has extracted an acid, 
C 7 H 10 O 5 , soluble in alcohol and ether, insoluble in chloroform and 
benzene. It is proposed to designate this substance slukimic acid. 
On distillation, it is for the mo.st part decomposed into phenol and 
carbonic anhydride, but small quantities of protocatechuic acid are 
obtained ; this acid is also present in the above-mentioned plants, 

Shikimic acid is tlius probably an additive product of protocatechuic 
acid, C 6 Hfi(OH) 3 *COOH, and is thus analogous to quinic acid, with 
whose anhydride it is isomeric. The specitic rotatory power of the acid 
in aqueous solution is [«]© = —179*3; it shows some slight aptitude 
for etherification. The ammonium salt crystallises well, and on dry 
distillation yields a basic substance which gives precipitates with the 
reagents for the alkaloids. V. H. V. 

Andromedotoxim. By H. G. de Zaaijer (Rcc. Trav, Chim,, 5, 
313—322).— Andromedotoxim^ a toxical substance, present in various 
species of tlie Androyneda^ was first isolated by Plugge ; it can also be 
extracted from the Rhododendron ponticum by infusion with water, 
concentration of the extract, precipitation of the albuminous sub¬ 
stances with basic acetate of lead, and evaporation of the filtrate. It 
is best purified from accompanying impurities by frequent recrystal- 
lisatioDS from chloroform and ether. Thus obtained, it crystallises in 
long needles, melts at 228®, is more soluble in cold water than in hot, 
soluble in alcohol. Its specific rotatory power in aqueous solution 
is —9*7, in alcohol = —14, but in chloroform is +10 to +12. Its 
composition is CaiH^Oio; thus it appears not to be identical with 
asbetoxime. In its chemical properties it is neither acidic nor basic, 
and is not of the nature of a glucoside; it does not reduce silver salts, 
and gives no precipitate with the salts of the heavy metals and the 
reagents for the alkaloids. Heated with dilate sulphuric acid, it gives 
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a rose-red and, with hydrochloric acid, a pale-yellow coloration. It 
acts as a powerful poison, diminishing the rate of respiration, and 
producing paralysis ; in these effects, it surpasses apornorphine. 

V. H. V. 

Crystalline Compound from " Kamala.” By L. Jawein (J5er., 
20, 182—183).—Andersen obtained (Jahresber,^ 1855, 669) from 
kamala a compound which he described as rottlerin, OnHioOa. The 
author, by extracting kamala with carbon bisulphide or benzene, 
obtained a yellow crystalline substance melting at 200®. It resembles 
Andersen’s compound in its solubility and in giving a red liquid with 
alkali, but the analytical results do not agree with the formula sug¬ 
gested by Andersen. (Compare A. G. Perkin and W, H. Perkin, this 
vol., p. 272.) N. H. M. 

Algaborilla. By G. H. Hurst (Dingh poJyL t/., 262, 288).—This 
yellow dye is a species of tannin obtained from the pods yielded by 
two plants, namely, Prosopis pallida and P. algaroho^ which are 
indigenous in the mountainous regions of South America. 52 to 55 
per cent, of the pods consist of soluble matter containing 27—29 per 
cent, of tannin. Algaborilla forms yellow precipitates with the salts 
of zinc, antimony, lead, or aluminium, and imparts to cotton or wool 
mordanted with metallic salts a yellow colour which bears light very 
well, and resists weak acids. Alkalis change the colour to brown. 

D. B. 

Indian-yellow and Olycuronic Acid. By E. Kulz (Zeit. Bhl, 
23, 475—485).—Baeyer {Annaleuy 166, 257) showed that euxanthic 
acid, which is combined with magnesia in the purree of commerce, 
can be decomposed by heating with hydrochloric acid, thus: CibHibOio 
- fH 20 = Cij,H 804 + CeHioO:; that is, two substances, euxanthone 
and an acid which was shown by Spiegel (Abstr., 1883, 219) to be 
glycuronic acid. From glycuronic acid a crystalline anhydride 
(CeHaOe) can be obtained. From the glycuronic acid, obtained from 
purree, an anhydride with the same formula is also obtainable. The 
melting point is 16l)®, when the heat is gradually applied; 170—180® 
when it is rapidly applied. Its specific rotation is (a)D = -fl9*4. 

Euxanthone was obtained free from glycuronic acid by crystallising 
out the anhydride; it was obtained free from the remainder of the 
euxanthic acid by treating with ether in which euxanthone is readily 
soluble. The statement of text-books that euxanthic acid is readily 
soluble in ether is an error. The separation may also be performed 
by treating with benzene. 

A rabbit was fed on 0*7 gram of euxanthone; the urine was collected, 
evaporated to a small bulk, and hydrochloric acid added. After stand¬ 
ing, a deposit of yellow needles was formed which were dissolved in 
alcohol and then recrystallised ; they consisted of euxanthic acid. In 
order to settle the question whether purree is of animal or vegetable 
origin, urea, uric acid, and hippuric acid were sought for in it with 
positive results. 

Purree is stated by some to be a deposit in the urine of camels if 
they eat the fruit of the Oarcinia mangostana, from which Schmid 
separated the principle mangostin. When, however, rabbits are fed 
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npon the fruit or on mangostin, no euxanthic acid appears in the 
urine. 

Schmiedeberg and Meyer regard the glycuronic acid as formed from 
the grape-sugar in the body. But if its formula, its optical properties, 
and its reduction power be considered, it is possible that it may have 
its origin in inosite. W. D. H. 

Pyrrolidine. By A. Ladenburg (Her., 20,442—444).—Pyrrolidine 
is formed in small quantities during reduction of ethylene cyanide 
(Abstr., 1886, 528) ; the base is more conveniently prepared by the 
dry distillation of tetrametbylenediamine hydrochloride. It boils 
at 85—88^, and fumes in the air when slightly warmed. The platino^ 
chloride forms orange-yellow crystals, and the hismuihoiodidey 
3 C 4 H,NHI, 2 BiI,, red prisms. V. H. V. 

Preparation of Pyridine Bases. By E. Durkopf (Per., 20, 444). 
—The aldehyde-ammonias, when heated with the aldehydes, yield 
bases of the pyridine series; thus collidine is formed from ethalde- 
hyde and its ammonia compound. It appears probable that the 
ketones also undergo a similar change. V. H. V. 

Lutidines of Coal-tar. By G. Lunge and J. Rosenberg (Rcr., 20, 
127—137).—The sulphuric acid used in purifying coal-oil was 
diluted with 3 or 4 times the volume of water, left for several days and 
filtered. The filtrate was evaporated, treated with aqueous soda, and 
the oil BO obtained separated and steam-distilled. It was then dried 
by means of caustic alkali and fractionally distilled. 20 litres of 
sulphuric acid yielded 800 grams of mixed bases. The fraction 
boiling at 141—144° yielded by precipitrtion with mercuric chloride 
(Ladenburg and Roth, Abstr., 1885, 557) the mercuriochloride of 
lutidiiie, from which the pure base was separated and idoutiHed. The 
fraction boiling at 153—156° yielded a- 7 -lutidine; this was converted 
by oxidation into a-lutidinic acid. When the fiaction boiling below 
170° was oxidised with potassium permanganate, a-lutidinic and isocin- 
chomeronic acids were obtained. The formation of the latter acid 
points to the presence of «-/J-lutidine in the mixed bases. The acid 
was separated by the method of Weidel and Herzig ( TFieu. Akad. Ber,^ 
80, 821). N. 11. M. 

Bthoxylutldine. By F. Canzonbei and G. Sptca (Gazzetta, 16, 
449—453).—When ethyl acetoacetate is heated w ith excess of ammo- 
niaoal zinc chloride in sealed tubes at 100 — 110 °, an ethoxylutidine is 
formed along with other products, and a considerable quantity of 
carbonic anhydride is evolved; the reaction is as follows:— 
2 COMe*CHa*COOEt + NH 3 = C 5 NH.aMe,- 0 Et + CO, + EtOH + 
2H80. This compound is a pale-yellow liquid boiling at 245—247°, 
and resembling pyridine in odour. 

On repetition of former experiments (Abstr., 1885, 751) on the 
condensation of ethyl acetoacetate and formamide, an ethyl mono- 
lutidinecarboxylate was obtained as a transparent, yellow liquid of 
peculiar odouTi boiling at 250—255°; this compound appears to be 
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isomeric with the ethyl monolntldinecarboxylate obtained by Michael 
from aldehyde, aldehyde ammonia, and ethyl acetoacetate (Abstr., 
1885, 1244^). V. H. V. 


Action of Ammonia and of Primary Amines on Ethyl Di- 
methylpyronedicarboxylate. By M. Conrad and M. Quthzbit 
(Ber,y 20 , 154—162 ).—Ethyl acetyllutidonecarboxylate, 


CO< 


C(COOEt) : CMe 
C(OOOEt) : CMe 


>NAc, 


is obtained by heating ethyl liitidonccarboxylate (Abstr., 1886, 334) 
with an excess of acetic anhydride at 140—150°. It dissolves readily 
in ether and in boiling alcohol; it melts at 65°. 

Lutidonecarhoxylic acid, ^^^C(COOH) * CMe^^^* separates 

from its aqueous solution in prisms which melt at 267® with evolution 
of carbonic anhydride. It is very sparingly soluble in hot water, 
alcohol, and ether. The calcium salt (with 2 mols. HjO) is readily 
soluble in hot water; the copper salt (with 1^ mol. H 2 O) and other 
salts were prepared. 

Lutidone (2, 6-dimethylpyridine), is formed 


when the carboxylic acid is heated at 270—290° until no more carbonic 
anhydride is given off ; it is best purified by distillation. It is ♦ery 
readily soluble in water and alcohol, almost insoluble in ether, benzene, 
and cliloroform. It separates from the aqueous solution in lustrous, 
monoclinic needles (with 3 mols. H 2 O) ; a : b : c = T1396 :1: 2*6179 ; 

= 85*11°. The anhydrous substance melts at 225® and boils at 
349—351°, It gives a brown-red coloration with ferric chloride. 


It is identical with the compound obtained by Haitinger from dehydr- 
acetic acid (Abstr., 1885, 761). Theplaiiuochloride, (C 7 H 9 NO)i,H 2 PtCl 6 , 
forms microscopic, tran.sparent plates which melt at 224—225°. The 
chromate crystallises in well-formed, yellowish-red prisms, readily 
soluble in water, sparingly in alcohol. It melts at 125° with decom¬ 
position. The picrate crystallises in slender needles melting at 
219-^220°. 


Ethyl methyllutidonedicarhoxylate, is 

formed when solutions of ethyl dimothylpyronedicarboxylate and 
methylamine in acetic acid are mixed. It crystallises in rosettes of 
needles melting a.t 193®. The free acid melts at 265®, and at the same 
time decomposes into carbonic anhydride and methyllutidone. The 
latter crystallises in long, lustrous needles which melt at 110—111° ; 
it dissolves readily in alcohol and water. 

Phenyllutidonedicarboxylic acid, CO^^^qqqh) ’• 

prepared by the hydrolysis of the ethyl salt (Abstr., 1886, 334). It 
crystallises in prisms readily soluble in boiling alcohol, sparingly in 
ether, benzene, and water. The hydrogen barium salt, (CiaH .,NO»),Ba 
+H 2 O, is readily soluble; other salts were prepared. 
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PhenyUutidonemonocarboxylic acid^ ;I^q®>C-COOH, is 

obtained by heating the dicarboxyJic acid at 227®. It crystallises in 
long, lustrous needles which melt at 257®; it dissolves in hot water 
and alcohol. 

Phenyllutidone, prepared by heating 

phenyl]utidonedicarboxylic acid at 270®, It is identical with the 
compound obtained by Perkin from aniline and dehydracetic acid 
(Abstr., 1885, 762). N. H. M. 

Lutidine-derivatives from Lutidinedicarboxylic Acid. By 

M. Conrad and W. Epstkin {Ber., 20, 162—IGG).— When lutidono is 
distilled with zinc-dust, lutidine is formed. It boils at 144—145®, 
and 18 identical with that obtained by Epstein (Abstr., 1886, 257) 
from 2, 6-dimetbylpyridinetricarboxylic acid. 

Chlorolutidinedicarhoj'ylic acid, 

jiared by heating liitidonedicarboxjdic acid with three times its weight 
of phosphorus pentachloride and some phosjihorus oxychloride at 140®. 
The oxychloride is then mostly distilled off, the residue treated with 
water, filtered, and evaporated. It crystallises from water in white 
prisms which become brown at 217® and melt at 224®, 

Chlorolutidlnc, CyNHsCl, is obtained by heating dry lutidone (20 
grams) with phosphoric chloride (35 grams), and some phosphorus 
oxychloride at 140®. It is purified by steam distilling. It iwS a clear 
colourless oil having an odour resembling that of lutidine; it boils at 
178®; sp. gr. at 17® = 1*105, Tho hydrochloride forms slender needles. 
The platinochloride and mercurichloride melt at 225® and 155® re¬ 
spectively. Chlorolutidine suspended in water gives with picric acid 
a yellow compound melting at 150—156®. The chromate forms 
orange-coloured crystals which blacken at 140®. Ethoxylutidine, 
obtained by heating chloitJutidine with alcoliolic solution of sodium 
ethoxide, is a colourless oil boiling at 217®, 

PhmylamidolufidinG, C 5 NH 2 Me 2 *NHPh [Me : NH : Me = 2:4 : 6 ], 
is formed when chlorolutidine and aniline are heated at 195° for one 
hour. It melts at 150®, and boils at 335—338®, and dissolves readily 
in alcohol, ether, and dilute acids. When treated with sulphuric 
acid, and then with a trace of nitric acid, it gives a blood-red colora¬ 
tion, which disappears on adding water or more nitric acid. The 
platinochloride forms slender needles which melt at 209®. 

N. H. M. 

Condensation Product of Ethyl Amidoacetoacetate with 
Hydrochloric Acid, By N, Collie {Btr., 20, 445—447). — In a 
former paper it has been shown that ethylic amidoacetate yields 
pyridine-derivatives on condensation (Abstr., 1885, 373). If hydro¬ 
gen chloride is passed into an ethereal solution of this substance an 
additive compound, CdHnNOajHCl, is produced, which forms deli¬ 
quescent crystals, and is decomposed in aqueous solution into ethyl 
acetoacetate and ammonium chloride, but when heated by itself it 



502 


ABSTRACTS OF CHEMICAL PAPERS. 


yields a substance, CioHiaNOs, isomeric with the ethyl salt of a 
hydroxy]utidinecarboxylie acid, melting at 187®, and showing remark¬ 
able stability towards reagents. On treatment with concentrated potash, 
and acidification of the product, an acid, CsHgNOa, is formed ; this is 
an insoluble crystalline powder which melts at 300®, with evolution of 
carbonic anhydride and distillation of a white crystalline substance, 
C 7 H 0 NO, which melts at 176®, and boils without decomposition at 
306’5®. From these properties, it is probably identical with pseudo- 
lutidinecarbostyril. In like manner ethyl amidoacetoaoetate hydro¬ 
chloride when heated with 1 mol. of the amido-acid itself yields ethyl 
pseudolutidostyrilcarboxylate, from which the carbostyril is obtained 
by hydrolysis. V, H. V. 

Ethyl Dimethylpsrronedicarboxylate. By M. Conrad and M. 
Guthzeit (Ber., 20, 151—154).—Ethyl 2, 6-dimethyl-3, 5-pyrone- 
dicarboxylate, CuHiaOa (Abstr., 1886, 333), melts at 80®. When 
1 gram of the ether is boiled with aqueous baryta, acetone (0*08 
gram), barium malonate (0*17 gram), and barium acetate are formed; 
no oxalate is produced. This decomposition corresponds with that of 
debydracetic acid, which was shown by Oppenheim and Precht 
(j&er., 9, 323) to be decomposed by bases into acetone, acetic acid, and 
carbonic anhydride. Wislicenus (Ber. cAem. GeaelL Wiirzhurg, 17, 16) 
found that malonic acid is also formed in larger or smaller amount, in 
the decomposition of debydracetic acid, according to the strength of 
the baryta solution. N. H. 

Quinoline. By E, Lellmann and H. Alt (Anvalen, 237, 307— 
327).—1, 4i-Dimethylquinolme, C 9 NH 5 Me 2 , prepared by the action of 
sulphuric acid on a mixture of paraxylidine sulphate, nitrobenzene, 
and glycerol. The product is poured into water, and the excess of 
nitrobenzene removed by distillation in a current of steam. The base 
is liberated by the addition of an alkali, and distilled in a current of 
steam. It is a liquid boiling at 266® under 736 mm. pressure. It 
solidifies in a freezing mixture, forming colourless crystals which melt 
between 4® and 6 ®. The sp. gr. of the liquid is 1*070 at 21®. The 
dichromate, (CnHiiN)a,H 2 Cr 207 , melts at 149®, and crystallises in 
orange-coloured needles. The platinochloride forms anhydrous needles. 
When oxidised with nitric acid (22 per cent.) at 170®, the base is 
converted into 1 , 4i~methylquinolinecarhoQcyUo acid, CgNHsMe^COOH. 
This acid melts at 286®. The hydrochloride, C„H 909 N,HC 1 + HgO, 
forms silky needles, which are decomposed by water. The platino¬ 
chloride contains 6 mols. H 2 O. 

The ammonium salt gives a crystalline precipitate with calcium 
chloride, and amorphous precipitates with ferrous sulphate, lead 
acetate, and copper salts. The methylquinoline which is produced 
wheii this acid is heated with lime is identical with the methylquino- 
line from orthotoluidine. 

1, 4i-BromoquinoUnecarhoxyUc add, C 9 NH 6 Br*COOH, is prepared by 
heating at 160° a mixture of parabromometamidobenzoic acid, ortho- 
nitrophenol, glycerol, and sulphuric acid. The product is mixed with 
water, and the excess of nitrophenol distilled off in a current of steam. 
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Baryta is added to the residue, the precipitated barium sulphate re¬ 
moved by filtration, and the excess of baryta precipitated by carbonic 
anhydride. On acidifying the filtrate with acetic acid, bromoquino- 
linecarboxylic acid is deposited as a white powder. The pure acid melts 
at 275®. It is insoluble in water, but dissolves in boiling alcohol and 
in hot acetic acid. The ammoninm salt yields crystalline precipitates 
with barium and calcium chlorides, and with potassium dichromate, 
and amorphous precipitates with lead acetate and mercuric chloride. 

The platinochloride, (CioH602NBr),,H2PtCl6 + 411^0, is crystalline. 
Reduction with tin and hydrochloric acid converts bromoquinoline- 
carboxylic acid into tetrahydroquinoUneanacarhoxylic acid^ 

C,NHio-COOH [COOH = 4]; 

this forms colourless needles, and melts at 146—147°. The hydro¬ 
chloride^ CioHn 02 N,HCl 4* H 2 O, crystallises in colourless needles. 
The nitrosamine is deposited from alcohol in yellow prisms, which 
melt at 186° with decomposition. This tetrahydro-derivative is 
identical with the tetrahydroquinolinecarboxylic acid described by 
Fischer and Korner (Abstr., 1884, 1197). 

Skraup and Brunner (Abstr., 1886, 811) have recently shown that 
the carboxyl in quinolinecarboxylic acid from metamidobenzoic acid 
(which is identical with Fischer’s acid) occupies the 4 (ana) position. 

The quinolinecarboxylic acid which the authors prepared from 
metamidobenzoic acid differed in many of its properties from the acid 
which Skraup obtained from the same source. The chief points of 
difference are as follows :—The acid melts at 338°. The hydrochloride, 
CioH 702 N,HC 1 , crystallises in colourless needles or prisms containing 
1 mol. H 2 O. The aqueous solution of the ammonium salt gives with 
lead acetate a white precipitate inaohihle in acetic acid, no precipitate 
with nickel sulphate, and a pale blue precipitate with copper salts, 
soluble in excess of the reagent on boiling, and crystallising out on 
cooling. 

Both quinolinecarboxylic acids yield the same tetrahydro-derivative. 
The following formulee are proposed for these isomerides. 


COOH COOH 



SynthesiB of Metaquinolinecarboxylic Acid. By M. Tortelli 
(Gazzettay 16, 366).—When a mixture of the staunochloride of amido- 
phthalic acid, C»H 5 (NH 2 ) 04 ,HSnCl 3 -f 2 H 2 O, and nitronaphthalicacid 
is heated with glycerol and sulphuric acid, as in Skraup’s reaction, 
it yields a mixture of quinoline- mono- and di-carboxylic acids ; these 
may be separated by repeated sublimation, the latter being gradually 
converted into the former with elimination of the carbonic anhydride. 
The monocarboxylio acid crystallises in minute needles which melt at 
248*6—250°; it is insoluble in ether, almost insoluble in benzene and 
cold water, readily soluble in alcohol. Its solutions give various 
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precipitates with ferrous aud ferric, copper, silver, cobalt, and nickel 
salts. This acid is identical with one recently obtained by Skraup 
from metamidobenzoic acid (this voL, p. 160). V. H. V. 

«.Alkyloinchonic Acids. By 0. Dobbnbk (Ber., 20, 277—281). 
The author explains the formation of aniluvitonic acid (2' : 4' methyl- 
quinolinecarboxylic acid) from aniline and pyruvic acid by assuming 
that acetaldehyde is intermediately formed by the splitting up of a 
molecule of pyruvic acid, and then condenses with aniline and a 
second molecule of pyruvic acid after the manner of the quinaldine 
synthesis. The correctness of this assumption has been proved by 
preparing the whole series of a-alkylcincbonic acids by the action on 
aniline of a mixture of pyruvic acid with the homologues of acet¬ 
aldehyde, the reaction being expressed by the general equation 

R-CHO + CMeO-COOH + + 

2HaO + Ha. These acids, on distillation with lime, are readily con¬ 
verted into the a-alky I quinolines. A more detailed description of 
these substances will be given later. 

If an aldehyde and aniline in alcoholic or ethereal solution are 
allowed to react with pyruvic acid in the cold, neutral crystalline 
compounds are formed, which are not related to the quinoline series, 
and from which aniline can again be readily obtained; these will be 
described later. If, on the other hand, the mixture in alcoholic 
solution is heated for four hours on the water-bath in a reflu# appa¬ 
ratus, then the a-alkylcinchonic acids are formed and in part sepamte 
on cooling, in part are obtained on evapora-ting the solution. They 
are readily purified by crystallisation from acetic acid or alcohol. 

a-lUthylcinchonic acid, CjjNHjEt’COOH [2' : 4'], prepared from prop- 
aldehyde, pyruvic acid, and aniline, crystallises in colourless plates, 
melts at 173°, and is soluble in both acids and alkalis. The silver 
salt, Ci«HioN 02 Ag, forms white plates soluble in water. a^Ethylquino^ 
line, CgNHeEt [Et = 2'], prepared by distilling the acid with soda- 
lime, is a colourless oil of quinaldine-like odour, and boils at 245— 
246°. The platinochloride, (CuHiiN) 2 ,H 2 PtCl 6 + 2 H 2 O, crystallises 
in orange-red needles. 

M-Isopropylcinchonic acid, CsNHgPr^’COOH [2' : 4'], obtained from 
isobutaldehyde, pyruvic acid, and aniline, in well-formed crystals, 
melts at 146°. When heated with soda-lime, it yields a-isopropyl>- 
quinoline, CoNHoPr^, a colourless oil boiling at 255°; the platino¬ 
chloride, (Ci2Hi3N)2,H2PtCl6 +• 2 H 2 O, crystallises in yellow needles. 

a-Isohutylcinchonic acid, CdH/’C^NHs-COOH [2^:4'], prepared 
from isovaleraldehyde, pyruvic acid, and aniline, crystallises in silky, 
white plates, melting at 186°. When distilled with soda-lime it gives 
oL-isohutylquinoline, C 9 NH 6 *C 4 H 9 , as a colourless oily liquid of peculiar 
odour, boiling at 270—271°. The platinochloride forms large, orange- 
red, anhydrous needles. 

a’-Fhenylcinchonic acid, C 9 NH 6 Ph*COOH [2' ; 4'], prepared as above 
from benzaldehyde, crystallises in colourless needles, melts at 202— 
203°, forms a platinochloride crystallising in orange-red needles, and 
when distilled with soda-lime yields the known a-phenylquinoline. 

A. J. G. 
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Isoqnlnolme and its DerivatlveB. By S. Hoogewerff and W. 
A, Van Dorp (Bee, Trav, Chim,^ 6, 306—312).—Isoquinoline, isolated 
from coal-tar, can be regarded as a /3-derivative of naphthalene. It is 
l)eBt obtained in a state of purity by recrystallising its sulphate from 
alcohol until the melting point of the salt (206®) is constant; the 
free base melts at 22® and boils at 240—245°. It forms crystalline 
combinations with various metallic salts, and unites with the alkyl 
iodides, to form replaced ammonium iodides such as isoquinoline- 
m^thylammonium iodide, C 9 H 7 N,MeI, crystallising in plates melting 
at 158—161°, and the corresponding ethyl compound, CgHTN^tl, 
which crystallises in tables melting at 147®. The substances are 
distinguished from similar derivatives of quinoline in not forming 
cyanines. 

Ispquinoline yields a sulphonic acid, the barium salt, 
(C9H«NS08)2Ba,9H,0, 

of which crystallises in needles. On hydrogenation, the base yields a 
tetrahydro-additive product, CgHnN, a liquid boiling at 232®, and not 
solidifying at —15“ ; it absorbs carbonic anhydride to form a crystal¬ 
line carbonate; a hydrochloride, crystallising in small tables melting at 
232®, and a platinochloride in reddish-yellow tables, were also obtained. 
It seems that these quinoline-derivatives are of therapeutic value. 

V. H. V. 

Acid Morphine Meconate. By D. B. Dott (Pharm. J. Trane. 

[ 3], 17, 690).—The author has not succeeded in preparing and identi¬ 
fying morphine hydrogen meconate. 

Constitution of Brucine. By A. Hanssen (Her., 20, 451—460). 
—With the view of throwing further light upon the constitution of 
brucine, the preparation and composition of kakotheline, originally 
obtained by Strecker, have been farther investigated. To this sub¬ 
stance is ascribed the formula C 2 iH 22 N 409 , instead of C2oH22lSr402, 
hitherto accepted. When reduced, it yields a base, the analysis of 
whose hydrochloride pointed to a formula C 2 iH 25 N 806 , derived from 
kakotheline by the reduction of one nitro-group and elimination of 
another. With bromine, kakotheline yields an acid substance, 
C 18 H 24 N 2 O 7 , the platinochloride of which crystallises in orange-yellow 
needles, its silver salt in glistening needles; its methyl salt could not, 
however, be obtained, but the crude product treated with ammonium 
chloride yielded a base, Ci 9 H 22 Me 2 N 207 , crystallising in yellow, 
spiuringly soluble prisms. In this reaction, the acid seems to be analogous 
to nicotinic acid, and thus it would appear that in kakotheline, as also 
in brucine, a pyridine grouping is present. The above acid when 
oxidised with chiumic acid yields the base C 16 H 18 N 2 O 4 , obtained 
formerly as a product of decomposition of brucine. According to the 
author there is present in brucine, besides a quinoline-group, also a 
dimethoxyphenylpyridiue, and in strychnine, a phenylpyridine residue; 
the stability of brucine seems to indicate a ring-arrangement. 

V. H. V. 

SEydrastine. By J. F. Eukman (Bee. Trav. Chim., 6 , 290—298). 
—^MaUa^ Power, and more recently Freund and Will (this vol., p. 174), 
toXk 2 Z 
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liave examined hjdrastine, a principle obtained from the Hydrastis 
canadensis. The formula assigned to this substance by these chemists 
is CjiaH^sNOe, that of the author is more in accordance with the formula 
C 31 H 21 NO 6 , and the results are also confirmed by analysis of the auro- 
and platino-chlorides, i^s also of the sulphate. The specific rotatory 
power is [«]d = —66*3, I = 200, in chloroform solution, a value 
practically equal to that of Freund and Will. On decomposition with 
nitric acid, it yields opianic acid and a 12 .carbon nitrogeneous com¬ 
pound, a result more simply explained by the above formula, thus; 
03,H2iN0fl + H2O - 1 - 0 = CnHiaNOa + C10H10O5. V. H. V. 

Note. —Freund and Will, in a more recent communication than that 
referred to above, have independently shown the formula to be 
C 21 H 21 NO 6 (see this vol., p. 383). A. J. G. 

Optical Behaviour of Cocaine. Method for Determining 
the Purity of Cocaine Hydrochloride. By 0. Atstrick (J5er., 20, 
310—822).—Analyses of cocaine hydrochloride pointed to Lossen’s 
formula, Ci 2 H 2 iN 04 ,HCl. Solutions of cocaine are leevorotatory. 
Determinations of the specific rotatory power of cocaine hydrochloride 
from different sources in dilate alcoholic solution lead to the equations 
[<*]p = 52180 + 0*1588 x ? (g = solvent) and [«]d = 67*982 - 
0*15827 X c (c = concentration of solution). When g = 0 
52*180; when q = 100 [a]D = 68*060. To determine the purity of a 
preparation, the angle is measured at which the plane of ]K>larised 
light is turned by the solution. A solution is conveniently used in 
which 100 c.c. (at 20°) contain 10 or 20 grams of dry cocaine salt to 
be tested. A 10 per cent, solution should give (with a tube 200 mm. 
long) at 20° an angle 13*280°; a 20 per cent, solution an angle 
25*927°, When with a 10 per cent, solution the angle is betw'eeu 
13*25° and 13*31°, and with a 20 per cent, solution between 25*90° 
and 25*96°, the sample is pure. Free cocaine melts at 98°. The 
solution in ehloroform at 20° has the specific rotatory power [<*]© = 
15*827 + 0*005848 x g. When g = 0 [ajp « -16*827. 

N. H. M. 

Action of Pepsin on Amyloid. By S. Kostiurina (OAem. Centr.^ 
J.887, 120).—Working with pure amyloid, the author found, contrary 
to the usual statements, that it was soluble in pepsin solution 
acidified with hydrochloric acid. The probable cause of the mistake 
is that the organs containing amyloid have not been divided suffi¬ 
ciently fine before being examined. In order to prepare the amyloid, 
the diseased organ was cut in small pieces, the blood washed out with 
water, then boiled with water, alcohol, and ether, and the purified 
product submitted to the action of pepsin. After acting on diseased 
liver so purified with pepsin for 48 hours, a residue remained with 
the properties of amyloid; this, when finely powdered and again sub¬ 
mitted to the action of a strong digestive solution at 40—50° for 
48 hours, was almost entirely dissolved, only a very slight residue of 
^incleln and tissue remaining. A similar result was obtained with 
jfin^ly chopped diseased spleen. G. H. M. 
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Vegetable Globulins. By S. H. C. Martin {Troc, Physiol 8oe,, 
1887, 8—9).—Vegetable globulins can be divided into two classes, 
namely, vegetable myosins and vegetable paraglobulins. The myosins, 
obtained from the flours of wheat, rye, and barley, have similar pro¬ 
perties ; they are all readily soluble in 10—15 per cent, sodium 
chloride solution, and are precipitable from this solution by saturation 
with sodium chloride or magnesium sulphate. They are soluble in 
10 per cent, magnesium sulphate solution, and are coagulated in tjiis 
solution at a temperature of 65—60®. If the salt is dialysed away from 
the saline solution of myosins, the latter is precipitated ; but the pre¬ 
cipitate is no longer a globulin, since it is insoluble in saline solutions. 
It is soluble in dilute acid and alkalis (0*2 per cent.) ; it is prc- 
cipitable from these solutions by neutralisation, the precipitate being 
soluble in excess of alkali or acid; that is, the myosin has been con¬ 
verted into a proteid, having the properties of an albuminate. If the 
saline solution of myosin be placed in an incubator at a temperature 
of 35—40®, in 12 to 18 hours a fine flocculent precipitate falls, while 
the globulin disappears from the solution; this takes place more 
rapidly if the saline solution is diluted. The precipitate exhibits the 
same properties as the precipitate of the globulin by dialysis; that is, 
at a temperature of 35—40® the globulin is transformed into an albu¬ 
minate. The ready transformation of the soluble globulin of wbeaten 
flour into an insoluble albuminate is one of the phenomena which 
takes place during the formation of gluten (Abstr., 1886, 1065). 

The second class of vegetable globulins, the paraglobulins, is in dis¬ 
tinct contrast with that of the myosins. Two proteids of this class 
have been found, one in papaw juice (Abstr., 1886, 642), the other in 
the seeds of Abrus precatorius (jequirity). Both these globulins 
exhibit the following properties : they are soluble in saline solutions, 
and are precipitated by saturation with sodium chloride and magne¬ 
sium sulphate. In a 10 per cent, solution of magnesium sulphate, 
they coagulate between 70® and 75®. When precipitated from their 
saline solutions by dialysis, they are still soluble in solutions of sodium 
chloride and magnesium sulphate of 10—15 per cent., not being 
transformed into albuminates. Nor arc they precipitated by long 
exposure (over three days) to a temperature of 35—40®, 
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Estimation of the Carbonic Anhydride Expired, and the 
Oxygen Absorbed in Respiration, By M. Hanriot and C. Richet 
(Oompt. rend,y 104, 435—437).—^The inspired air passes through a 
meter, and the expired air passes through two meters, between which 
is the apparatus for absorbing the carbonic anhydride. The difference 
between the readings of the first and third meter gives the volume of 
oxygen absorbed, and the difference between the second and third 
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gives the volume of carbonic anhydride produced. The carbonic 
anhydride is absorbed in a large tube filled with broken glass, kept 
moistened by a solution of potassium hydroxide falling from the top. 
The meters are constructed on the principle of an ordinary gas- 
meter, and give very accurate measurements. Special arrangements 
are made to neutralise the effects of the rapid and considerable varia¬ 
tions in pressure which take place during the vigorous respiration. 
A number of test experiments show that the apparatus gives very 
accurate results. C. H. B. 

Formation of Lactic Acid during Muscular Activity, and its 
Fate in the Organism. By W. Marceuse (Bied. Centr., 1887, 
92—94).—The author draws the following conclusions from his 
researches :—Sarcolatic acid is formed during muscular activity. In 
the frog, by far the greater part of the lactic acid so formed is 
destroyed in the liver; but a small portion passes into the urine. 
During activity, the urine of mammalia is free from lactic acid. 

A. J. G. 

Formation of Methsemoglobin in Blood by the Action of 
Alloxantin. By N. Kowalbwsky (Ohem. Centr.^ 1887, 164).— 
Defibrinated blood is changed in colour to brown and then to black 
bv the addition of alloxantin. The absorption-bands of oxyhsemo- 

S obin disappear, and a new band appears in the i*ed, which points to 
e probable formation of metheemoglobin. When ammomum sul¬ 
phide is added and the liquid examined spectroscopically, the result 
shows that methmmoglobin is undoubtedly formed when alloxantin 
is added to oxyheemoglobin. Since alloxantin possesses reducing 
power, this is a new example of the formation of methsemoglobin by 
reduction. The action of alloxantin does not, however, stop at the 
formation of this substance, but by further reduction hmmoglobin, and 
finally an undetermined brown substance, is formed. G. H. M. 

Decomposition of Bromides and Iodides by the Stomach. 

By B. KiJLZ (Zeit, Bioh, 23, 460—474).—Maly (Sitzungsb. d. jff. 
Jhad. d. Wissmsch,, 76), has shown that free hydrochloric acid is 
produced by the action of sodium and calcium cnloxides on sodium 
dihydrogen phosphate and disodium hydrogen phosphate, but whethei^ 
this reaction between the salts of the blood will account for the 
presence of free hydrochloric acid in the stomach is doubtful. The 
absence of the acid in the stomach of animals after a fast of 24 hours, 
and also in new-born animals, places some difBculty in the way of 
Bccepting the theory, as it cannot be supposed that diffusion processes 
stop, or that the salts disappear from the blood. It was thought 
interesting, therefore, to investigate the question whether the adminis¬ 
tration of bromides and iodides caused the appearance in the stomach 
of hydrobromic and hydriodic acids respectively. 

As a preliminary investigation, it was found that by distilling bromide 
of potassium or sodium with hydrochloric acid, no trace of bromine 
was found in the distillate, whilst minimal quantities of hydrobromic 
acid added to hydrochloric acid could be detected without difficulty. 
The method adopted for detecting the acids in the stomach was a 
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modiflcfation of Rabuteau’s (Compt rend,^ 80, 61). The gastric juice 
was collected, in a dog which had fasted 24 hours, by washing out the 
stomach with distilled water until the washings gave no acid reaction, 
allowing 200 c.c. of distilled water to remain in the stomach 30—40 
minutes, and then withdrawing it. This turned methylaniline-violet 
blue; it was digested with freshly precipitated quinine at 60®, and 
evaporated to a thick syrup which crystallised on cooling. This was 
dried over sulphuric acid and powdered and shaken up with pure 
chloroform. 

The dried chloroform residue was divided into two parts, in one 
portion the ash, and in the other the chloride (as silver chloride) was 
estimated. Lactic acid was in all cases absent. The next question 
tras whether this method would avail to detect free hydrobromic or 
hydriodic acids in the presence of hydrochloric acid and salts of those 
acids; in artificial mixtures, the silver precipitate consisting of chloride 
and bromide of silver was obtained by the method just described; the 
precipitate was weighed, then heated in a tube and a stream of 
chlorine passed over it; from the loss of weight so produced the 
amount of bromide in the mixture was calculated. Experiments were 
then performed in which bromide of sodium, bromide of potassium, 
and iodide of potassium were respectively given to dogs tor several 
days, the animal was then allowed to fast 24 hours, and the gastric 
juice collected as described; full details of the analyses are given; 
they show that after the administration of bromides small quantities 
of free hydrobromic acid, after the administration of iodides small 
quantities of free hydriodic acid are present mixed with free hydro¬ 
chloric acid in each case. W. D. H. 

Nutritive Value of Glycerol. By L. Arnschink (Zeit. IHol, 23, 
413—432).—Several previous investigations have been made to 
determine the influence exerted by glycerol on the metabolism of 
prote'ids; the general results obtained being that small doses produced 
no alteration, w^hilo large doses such as those given by Lewin and 
Tschirwinsky (Abstr., 1880, 817) produced an increase in the total 
amount of urine, with a slight rise also in the total amount of urea 
excreted. Prom these experiments, glycerol does not seem to effect 
any saving in the decomposition of proteids, such as is bi^ought about 
by other substances free from nitrogen, like fats and carbohydrates. 
Scheremetjewski (Arbeit, am d, physiol, Amtalt, Leipsigy 1869, 194) 
found that the injection of 2 grams of glycerol into the blood-vessels 
of rabbits produced an increase in the amount of carbonic anhydride 
expired for the space of ah hour after the injection. 

The present investigation takes into account the output both of 
nitrogen and carbon; the urine, fieces, expired air, and perspiration, 
being analysed from a dog who was fed on two occasions each lasting 
three days, on 50—80 grams of glycerol in addition to 200 grams of 
meat and water, and these results are compared with those obtained 
when the do^ was fed on meat and water alone. The results relating 
to the excretion of nitrogen were as follows:— 
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Deny of experi'* 
ment. 

Amount of 
glycerol. 

Daily amount of nitrogen excreted. 

Ist experiment. 

2nd experiment. 

1,2 

none 

6 *85 grams 

7 *47 grams 

8,4 

50 grams 

7-00 „ 

7-60 

5 

80 „ 

7-60 „ 

8*06 „ 

6 

none 

8-16 „ 

8*89 

7 

none 

8'80 „ 

8*61 „ 


The increase with the larger dose is seen to be marked (10—20 per 
eent.), and to last for the two days following its administration. A 
certain amount of unchanged glycerol was found in the urine, but its 
amount was not proportional to the amount ingested; it therefore had 
to be estimated daily. The amount of carbon in the urine during the 
period when glycerol was given as compared with that when it 
was not given, showed that the increase during the former period 
was simply due to the unchanged glycerol present, and not to any 
other compound containing carbon, the result of its decomposition. 
The faeces were also examined for unchanged glycerol, and a mei*e 
trace (0*53 per cent, of the glycerol ingested) was all that was 
found. ^ 

The next question investigated was the effect of glycerw on the 
laying on of fat. The following table compares the output of nitrogen 
and.carbon:— 


Bay^ 

Nitrogen. 

Carbon. 

Total. 

From proteld. 

From glycerol. 

From fat. 

1 

6*72 

42*99 

22 *04 

_ 

20-95 

2 

6*98 

42*15 

22*89 

— 

19 *26 

3 

7*08 

45*89 

23*22 

12*93 

9-74 

4 

6*93 

48*28 

22-78 

11*64 

13*91 

5 

7*60 

56*26 

24-98 

21*15 

10*18 

6 

8*16 

47*14 

26-76 


20*88 

7 

8*30 

41*31 

27-22 


14*09 


That is to say, the glycerol furnishes a good deal of the carbon, and 
go economises the amount of fat which undergoes combustion; a 
similar table was made as the result of a second experiment. 

Upon the data that the combustion of 1 gpram ot the carbon of fat 
gives rise to 12*36 cal., of glycerol to 11*01 cal., and 1 of the nitrogen 
of meat to 25*95 cal., other tables to show the heat value of glycerol 
h&ve been calculated, of which the following is an example:— 
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Daj.l 

Cal. from N. 

Cal. from glycerol. 

Cal. from fat. 

Total. 

1 

m-38 

- , 

268-73 

433 *11 

2 

181*13 

— 

237-86 

•418 *99 

3 

183-73 

142*36 

130*29 

456*38 

4 

179 -83 

128*16 

169 *69 

477 *68 

5 

197-22 

232*86 

124*86 

554 *94 

6 

211 -76 

— 

250*70 

462*45 

7 

215-38 

— 

173 *02 

388*40 


This shows that although the glycerol saves the combustion of fat, 
yet more than an equivalent amount of glycerol undergoes combustion, 
giving rise to an unnecessarily large production of heat; the final 
calculation showing that on the three days of its administration, 21, 
41, and 55 per cent, of it respectively underwent combustion over and 
above that which was necessary to compensate for the fat saved. 

W. D. H. 

Addition of Sugar to Cattle Foods. By T. Pfeiffer and F, 
Lehmann (Bted. Gentr,, 1887, 46—50). — These experiments were made 
in continuation of those of Henneberg and Holdefleiss (Abstr., 1885, 
1252; 1886, 727). Two sheep were fed on different kinds of fodder 
for certain periods, and afterwards on a mixture containing a con* 
siderablo proportion of sugar; the protein, fat, cellulose, and mineral 
matters digested were carefully estimated in the usual manner; the 
conclusion arrived at was that the addition of sugar had no influence 
on the digestibility of the other substances. J. P. 

Wheaten Gluten aa a Pood. By A. Constantinidi {Zeit. Biol, 
23, 483—455).—This research was undertaken first on dogs and then 
on men, to ascertain the value of wheaten gluten as a food, and con¬ 
sequently its use among the poorer classes on account of its cheapness. 
The following results were obtained from a three days’ experiment 
on a dog, 100 grams of the gluten with 100 gmms of fat being 
given daily; the intake of nitrogen was 37*44 grams, the output 
in the urine 35*2 grams, and in the fsBces 1*3, a total of 36*6. 
Moreover, some of the nitrogen in the fmces is doubtless derived from 
the digestive juices and mucus secreted in the alimentary canal. 
3*05 per cent, of the fat given was all that was left undigested. In a 
second experiment, lasting five days, a gain of nitrogen was also 
noted, the figures being as follows;—The intake of nitrogen was 
123*16 grams; the output 12427 grams (in the urine 121*01, in the 
fasces 3*26 grams). The fat given was all absorbed with the exception 
of 2*8 per cent, of it found in the faeces. 

Similar experiments wei*e then performed on the laboratory servant, 
who had eaten so many kinds of food given him by other experi¬ 
menters, that he took this artificial mixture with relish. The food 
given consisted of potatoes, gluten (200 grams daily), lard, beer, common 
salt and water, all of which were previously analysed. The result 
of a three days’ experiment was as follows:—Intake of nitrogen 
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96*091 grams; output in * urine 72*25, and in fseces 6]07, total 
78*32 grams. The amount of nitrogen retained in the body was 
therefore 16*76. 6*4 per cent, of the nitrogen given was not absorbed 
from the alimentary canal, and 2*5 per cent, of the fat given also 
appeared in the fieces; of the starch given only 0*38 per cent, 
remained unabsorbed; whereas the fasces contained 78 pe;r cent, of 
the cellulose contained in the food. 

A second research, lasting three days, was also performed, and the 
diet was the same with the exception that no gluten was given, and 
the result showed that the gain in nitrogen observed in the first 
experiment was clearly due to the gluten; in this second experiment 
the intake of nitrogen being 21*522 grams, and the output 28*67 grams 
(24*47 in the urine, 4*2 in the fasces). The conclusion is drawn that 
this food is an exceedingly valuable one. W. D. H. 

Iligestion in the Pig. By Ellenbergkb and Hofmeister (BieiL 
1886,833—837).—The pigs, after a hunger period, were fed with 
oats, and then killed in 1, 2, 3, 6, 8, 10, and 12 hours after feeding. It 
appeared on examination of the pig that digestion takes place in two 
or three stages. The first and principal is the amylolytic digestion, 
when all the starch is rendered soluble in 1—2 hours—simultaneously 
the lactic fermentation commences when a not inconsidemble quantity 
of sugar is converted; the formation of methane was not proved. In 
two hours, 84 per cent, of the insoluble albumin becomes sofcble. The 
mucous membrane of the cardiac sac, where are located peculiar glands, 
contains a weak diastatic ferment; during the first period the reaction 
ifl alkaline for a short period only, and as the acidity which later on 
appears, is due to lactic acid, the conversion of starch still continues. 

The second period, when starch is being converted in the cardiac, 
and albumin in the pylorus, is of a mixed character, commencing at 
the third hour, and continuing to the ninth to twelfth. There 
appeared to be only 60—70 per cent, of water in the stomach. 

The stomach is not emptied of food until 24 to 36 hours have 
elapsed since feeding, even if the food has been easily digestible. 
Tbe amount of acid present seems to rise gradually from 0*002 per 
cent, to 0*05 per cent., immediately after feeding; to 0*7 in the 
cardiac half, and to 0*2 in the pyloric half. As observed in the 
horse, lactic acid is present at first, then later on hydrochloric acid 
appears (8—9 hours). E. W. P. 

* 

Atnido-compoundB In the Animal System. By P. Bahlmann 
(Sied. Cevtr,^ 1886, 833).—Asparagine reduces the decomposition of 
albumin in the bodies of rabbits, sheep, and geese, but appears not to 
have a like effect in dogs. Tyrosine, taurine, guanidine, and thio¬ 
cyanates in small doses raise the decomposition of albumin to 168 per 
cent., as compared with the decomposition occurrjng in animals fed 
with non-nitrogenons food; bat if leucine be substituted for a part of 
the asparagine, the great increase is very considerably modified. The 
nitrogenous compounds in extract of meat neither affect loss of albumin, 
nor increase tbe feeding value of non-nitrogenous foods. 

B. W. P. 
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Pepsin yersits Animal Digestion. By E. F. Ludd (Amer. Ghent. 

8 , 433—436 ; compare Abstr., 1886, 646).—It is shown that 
the artificial pepsin digestion yields results which are practically con¬ 
cordant with those ob^ined by animal digestion, as given in Kuhn’s 
tables, &c. Armsby’s statement that in a fodder over-rich in starch 
the digestibility of the albuminoids is decreased, holds in the case of 
artificial pepsin digestion ; and in a compound ration the results are 
not the same as with each separate component of the ration. 

H. B. 

Formates in the Organism. By Gr^hat^t and Quinquaud 
(Oompt. rend., 104, 437—439).—Experiments with dogs show that 
when sodium formate is introduced into the blood or the digestive 
canal, the greater part is eliminated in the urine without undergoing 
any ^Iteration. At the same time, the urine contains no excess of 
carbonates. 

The organic liquid was acidified with snlphuric acid and distilled 
in a vacuum on a water-bath. The distillate was neutralised, eva¬ 
porated to a small bulk, and the formate thus obtained was decom¬ 
posed with strong sulphuric acid, and the volume of evolved carbonic 
oxide measured. Experiments with an aqueous solution of the formate, 
and with urine to which a known quantity of formate had been added, 
gave the necessary correction. C. H. B. 

Reducing Substance in Diabetic Urine. By H. Lso (Ghent. 
Oentr., 1887, 193—194).—In addition to dextrose, the author has 
isolated from diabetic urine a reducing substance which, after being 
purified from dextrose by repeated treatment with barium hydroxide 
in methylic alcohol solution, is obtained as a bright-yellow syrup. 
Its aqueous solution has a strong left-handed rotation, [a]i> being 
—26*07”; it is not fermented by yeast, even after being boiled 
with hydrochloric acid, and it has the composition CeHiaOe. Its 
reducing power is very much less than that of dextrose. The author 
suggests that this substance can be determined in diabetic urine by 
taking the reducing power and optical activity of the urine, removing 
the dextrose by fermentation, and again determining these constants. 

G. H. M. 

Creatinine in Urine. By P. Gbocco (Chem. Centr., 1887, 17— 
18).—The author has modified Neubauer’s method for the determina¬ 
tion of creatinine as follows : During the 24 hour4S* collection of the 
sample the urine must be kept acid, if necessary, by the addition of 
acetic acid, and if possible must be immersed in ice, otherwise a little 
creatinine may be converted into creatine. An excess of acid is 
removed by tlie addition of milk of lime. The urine is then neutra¬ 
lised with lime, calcium chloride added, and the mixture evaporated ; 
the reaction should be either neutral or feebly acid If the acidity is 
due to a mineral add, great care is necessary, and it is advisable to add 
sodium acetate to the alcoholic extract of the syrupy residue in order 
to replace it by acetic acid. It is better, however, to entirely dispense 
with the use of mineral acid and use only acetic acid. The alcoholic 
solution, to which zinc chloride is to be added, must contain free 
ftcetio acid, in order to prevent the precipitation of zinc oxide. Ou 
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the other hand too much acetic acid prevents the precipitation of the 
creatinine zinc chloride. If necessary, the alcoholic extract should 
be decolorised with animal charcoal before acidification. It is better 
to cool the solution with ice before adding the zinc chloride. The 
precipitated creatinine zinc chloride should always be submitted to a 
microscopic examination with a high power. 

With the aid of this method, the author has determined the amount 
of creatinine in normal and pathological urine. In childhood and 
old age, human urine contains less creatinine than in middle age. In 
infants fed with an entire milk diet it does not always occur, but, 
contfary to Hofmann’s statement, it is sometimes found in small 
quantities during the first months of life. The amount of creatinine 
increases with a diet of animal food, and decreases on fasting or with 
a vegetable diet. With increased bodily work, the author found, con¬ 
trary to Hofmann, that the secretion of creatinine through the 
kidneys is increased. For the influence of various diseases on the 
secretion of creatinine in the urine, the original must be consulted. 

G. H. M. 

Behaviour of Quinol with Urine and Urea. By A. N. 

Anraeff {Vrach^ 1887, 230—282).—The author finds that^ quinol 
prevents the alkaline fermentation of urine, an addition of 2 per cent, 
keeping urine without apparent change either to the eye or to test- 
paper for 25 days. 1 per cent, prevented it from becoming acid or 
giving off an ammoniacal odour, the reaction being neutw#. 

Quinol decomposes urea, the solution becoming more and more 
tawny in colour; the amount of decomposition produced by quinol is 
proportional to the quantity of urea present. Thus solutions of urea 
containing 1, 2, and 3 per cent, of urea showed a loss respectively of 
1, 0*5, and 0’2 per cent, of the urea present when kept for 24 hours 
without admixture; solutions of like strength to which 1 per cent, of 
quinol had been added, showed losses of 17, 19, 15, and 13*25 percent, 
of the urea present. It is suggested that quinol acts like acids on 
urea, decomposing it into ammonia and carbonic anhydride, but at 
the same time forming a new combination with the former, which is 
not readily decomposed by sodium hypobromite. This theory would 
account for the deficiency of nitrogen always observed when solutions 
of urea containing quinol are analysed, 

Quinol was found in the urine by Mering after the administration of 
arbutin {ArcMv, /. die gesammte Physiol., 1877, 62, 276j, and after 
taking phenol by Baumann and Preusse (Abstr., 1879, 814). 

T. M. 

Aniline Poisoning. By P. Muller (Chem. Centr,, 1887, 193).— 
Unchanged aniline was found in the urine of a person poisoned with 
aniline; the urine reduced Pehling’s solution, but did not rotate 
polarised light. Free sulphuric acid was present in small quantity 
(4*75 mgrms. in 100 c.c.), and combined sulphuric acid in large quan¬ 
tity (76*1 mgrms. in 100 c.c.). A portion of the concentrated urine, 
when boiled with strong hydrochloric acid, neutralised with sodium 
hydroxide and extracted with ether, gave an ethereal extract which^ 
when tested, showed the blue iudophenol reaction# The ethereal 
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extract of the imboiled urine did not gi^e this reaction; therefore the 
aniline must have been secreted as paramidophenyl sulphate. The 
striking resemblance which patients who have been treated with anti- 
febrin show to persons poisoned with aniline led the author to 
examine the urine in each case. In both cases methasmoglobin is 
found in the blood. Aniline does not occur in the urine of patients 
treated with antifebrin, but bj the above treatment it shows the indo- 
phenol reaction. Combined sulphuric acid is also present. The 
author therefore concludes that antifebrin is secreted in the urine in 
the same form as aniline, that is, as paramidophenyl sulphate. This 
can be tested for by boiling a little urine with one-fourth its volume 
of strong hydrochloric acid, adding a few c.c. of a 3 per cent, phenol 
solution, and then some drops of a chromic acid solution. If 
paramidophenol is present, the liquid becomes red and changes to 
blue on addition of ammonia. G. H. M. 

Toxic Action of Colchicine. By A. Mairet and Comremalk 
(Comp, rend,^ 104, 439—441).—Experiments with dogs and cats 
show that colchicine behaves as an irritant poison and attacks all the 
organs, but especially the digestive canal and the kidneys. The 
action is more rapid when the drug is injected hypodermically than 
when it is introduced into the stomach. In the first case the minimum 
fatal dose is 0 000571 gram per kilo, of body-weight; in the second 
case, 0*00125 per kilo. Details of the symptoms are given in the 
original paper. 

Colchicine is eliminated by various secretions and chiefly in the 
urine, but the elimination is very slow, and therefore colchicine may 
behave as a cumulative poison if administered in minute quantities 
at not too great intervals. C. H. B. 
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Liberation of Nitrogen from its Compounds, and the Acqui¬ 
sition of Atmospheric Nitrogen by Plants. By W. O. Atwater 
(Amer. Chem, 8, 398—420; compare Abstr., 1885, 1005, and this 
vol., p, 292).—The conclusions arrived at are—(1.) During the 
growth of peas, nitrogen is in most cases acquired from the air, but 
in some few cases where the conditions of growth are abnormal, there 
is either no gain in nitrogen or there is a slight loss. This loss is to 
be explained by the evolution of free nitrogen from the nutriment, 
or from the seeds and plants during germination and growth; it is 
probably a constant, and may cause considerable error in all the 
experiments. (2.) Boussingault has found the amount of atmosphei*ic 
nitrogen absorbed to be very small, but in his experiments the plants 
were not normally nourished, and probably, therefore, were less able 
to resist the action of denitrifying ferments, or to absorb nitrogen 
from the air. (3.) Numerous experiments have shown a slight gain 
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or loBB of nitrogen daring germination and growth, but the failui^ of 
an experiment to show the acquisition of nitrogen from the air proves 
the non-assimilation of atmospheric nitrogen only on condition of the 
farther proof that no nitrogen was liberated, whilst a gain actually 
observed is positive proof that nitrogen is assimilated either directly 
by the plants or indirectly through the medium in which the roots 
developed. (4.) The liberation of nitrogen appears to be due, in 
some cases, if not in all, to ferments, and it is to be noticed that in 
nearly all the experiments in which no gain of nitrogen has been 
observed the plants have been ill fed, or the nutritive solutions have 
been very concentrated, or other conditions have been abnormal. 
(5.) The way in which the nitrogen is acquired is still a matter of 
doubt. (6.) The experiments of Boussingault, and of Lawes, Gilbert, 
and Pugh which have given the strongest evidence against the fixation 
of free nitrogen by plants are possibly affected by the loss of nitrogen 
already referred to, by the exclusion of the action of electricity and 
of microbes, and by the fact that the plants were also for the most 
part poorly fed. (7.) In the author’s experiments, ignited sea-sand 
was used for growing the plants in, and hence it is probable that the 
plants themselves and not the soil are factors in the acquisition of 
atmospheric nitrogen. (8.) Lawes, Gilbert, and Warington have 
shown the great probability that the legumes, which appear to possess 
in high degree the power of obtaining nitrogen from natural sources, 
induce the action of nitrifying ferments by which the ineit nitrogen of 
the soil is made available. It is equally conceivable that the same 
plants and others may favour the action of nitrogen-fixing micro¬ 
organisms. H. B. 

The Functions of Chlorophyll. By A, Nagamatsz (Ohem. Oentr,, 
1887, 163—164).—The behaviour of leaves, when immersed in an 
aqueous solution of carbonic anhydride, depends on whether the water 
thoroughly wets them, or whether they remain covered by a thin film 
of air. In the former case no starch is formed, in the latter a great 
deal. 

The slight thickness of the chlorophyll-bearing layer in leaves 
and other assimilating organs, coupled with the fact that light which 
has been filtered through a chlorophyll solution possesses in a very 
slight degree only the power of causing the leaves of fl^uatic plants 
to separate oxygen, makes it probable that light, which has passed 
through an assimilating leaf, no longer possesses the power of causing 
assimilation in a second leaf. Direct experiments showed that sun¬ 
light which had passed through a layer of chlorophyll-containing 
tissue less than 0*2 mm. thick, was completely deprived of the power 
of causing assimilation. Etiolated leaves do not possess the power 
of producing starch. Q. H. M. 

Influence of Ozone on Germination. By A. Vogel (Bied. 
Centr,^ 1887, 142).—Strongly ozonised air seems to have no harmful 
influence on the germination of seeds. Milk and meat can be kept 
for a longer time in opsonized air, without change, than in ordinary 
air. B. W. P. 
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Fovaiiation of Sugar in Grapes. Bj M&lleb (Ap>n. Agronom., 
13^ gg—91; from BoL Centralbl., 27, 116).—The author gives a 
re»mmA of some of the principal results of researches on this subject 
which have been published at the various Conferences of Viticulturists 
since 1876. The sugar in the grape is a transformation product of 
starch formed in the leaves, and the green grape itself takes little or 
no part in its formation; individual grapes of a cluster ripen normally 
when protected from the light. Assimilation in the grape itself is 
never active enough to mask respiration. The starch formed in the 
leaves exposed to light disappears completely when they are placed in 
darkness for two days. Again placed in the light a new formation 
of starch can be detected after three-quarters of an hour. 100 grams 
of leaves (Risling) destroy by respiration alone 3—4 grams sugar in 
24 hojars. The migration of the reserve materials depends essentially 
on the temperature ; the higher this is the more rapidly do they find 
their way through the tissues and towards the fruit, the action being 
most rapid at 30®. The diminution of acidity is not explained by 
neutralisation of the acid, but by the relation of acid production to 
respiration. The more energetic the oxidation of the sugar, the more 
acid will be formed; the acid already formed is further oxidised, 
ultimately to carbonic anhydride and water. In the ripe grape, the 
intensity of metamorphosis and the production of acid diminish 
together. 

To ensure the maximum production of sugar, as many leaves as 
possible must be left on the vine; there is no practical limit to this 
except the shade produced by too many leaves. The following table 
shows the effect of leaving 2, 4, 6, or all the leaves on the twig below 
each bunch of grapes :— 



Weight 

of 

grapes. 

Quantity 

of 

must. 

Acid 

per 

1000. 

Sugar 

per 

cent. 

Sugar 

in 

kilos. 

1. Two leaves left. •.. 

kilos. 

85 *39 

litres. 

22 *15 

13*6 

16-72 

8-703 

2. Four leaves left.... 

37*07 

22 *26 

18*6 

16-95 

3-774 

8. Six leaves left . • •. 

35*02 

22*23 

15*2 

17-36 

3-860 

4. All leaves left • •.. 

88*66 

24 *16 

12*2 

17-76 

4-315 


There is thus less sugar and more acid when the leaves are removed. 
The grapes are less mature, and less laevulose is formed :— 

Dextrose. L»yulose. 

I. Two leaves left. 8*34 8*38 

IL All leaves left. 8*68 9*18 

J. M. H. M. 

PreBeuce of Cinnamic Acid in Plants of the Ericaoese Family. 
By P. J. Eukhan (Bee. Trav. Chim., 6. 297—298).—Prom the leaves 
of the Enhianthua JaponiouSf an ornamental plant in Japanese gardens, 
the author has extracted by means of chloroform a crystalline sub- 
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stance, proved by analysis and physical properties to be ointiamio 
acid. V. H* V* 

Composition of Lupines. By Troschke (Bied. Oentr., 1887, 101 
—108). —The following tables show the composition of blue, yellow, 
and white lupines, also of Lupine cruilcshankii at four different 
periods of growth, namely: I, when main stems began to bloom; 
Jl, main stem in full bloom; III, blooming of side shoots; IV, com¬ 
plete formation of all shoots :— 


Period L 



L. cruilcshankii. 

Yellow, 

White. 

Blue. 

Ash.. • 

6-67 

6-92 

7 13 

7-74 

Fibre. 

26‘36 

31 *51 

29-79 

26*87 

Fat. 

3-99 

3*18 

8-06 

3*33 

Albumino’idB. 

22 *06 

17 *98 

17-79 

20*88 

Kon-nitrogenous extrEbctive.. 

41 *02 

39 *46 

88-06 

41*18 


Period IL 



L, cruikshankii. 

Yellow. 

W]|^te. 

Blue. 

Ash. 

6*84 

6-81 

6*79 

6*41 

Fibre .. 

28 *81 

31 10 

81-97 

80*60 

Fat. 

3*67 

8*58 

2-94 

3*01 

Albuminoids. 

21*18 

18*13 

16-79 

17*99 

Non-nitrogenous extractive .. 

40*60 

41*38 

42-61 

41 *99 


Period III, 



Z. cruikshankii. 

Yellow. 

White. 

Blue. 


5*30 

6-87 

6*82 

6*16 

Fibre . 

38*89 

86 *51 

81*53 

81 *16 

Fat..*. 

3*23 

2*47 

8*22 

2*89 

Albuminoids. 

19*19 

19 *69 

16 *01 

16*69 

Non-nitrogenous extractive.. 

33*59 

36*46 

43*42 

48*10 


Period IV, 



Z, cruikshankii. 

Yellow. 

White. 

Blue. 

Ash. 

6*04 

6*20 

6*78 

5*88 

Fibre. 

38*95 

87-67 

87*24 

82*62 

Fat. 

3*02 

1-77 

1*80 

2*84 

Albuminoids. 

18*10 

17-16 

16*78 

16*94 

Non-nitrogenous extractive •• 

84*89 

88-21 

89*40 

42*72 
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The total amotint of the ash and albuminoids as produced by 100 
plants shows that the blue lupine is vastly inferior to any of the 
others^ that the white during the first period is the best, but that 
L, cruikfthavJciiy other things considered, is the best, although it is 
more easily afiected by low temperatures. E. W. P. 

Composition of the Inner Brown Skin of the Earth-nut. 

B7 J. Konig (Bled, Centr,, 1887, 141).—This substance contains 
water, 9*01 per cent.; albuminoids, 12*68; fat, 11*76; non-nitro- 
genous matter, 20*46; fibre, 34*90; ash, 1119. The author considers 
the price usually charged for this substance (5*4 marks per centner.) 
too high; being indigestible, its price ought to be 8 marks. 

E. W. P. 

Effects of Thiocyanates on Vegetation and Fermentation. 

By E*. Mbcsel (Bied, Centr,, 1887, 66—69).—The presence of thio¬ 
cyanate in ammonium sulphate has been proved by vai’ious observers 
to be injurious to vegetation, but exhaustive experiments on the sub¬ 
ject have not hitherto been made. The author gives the results of his 
observations. 

Seeds lose their power of germination when steeped in a ^ or per 
cent, solution of ammonium thiocyanate; they rapidly swell, and in 
the case of wheat the husks burst; the microscopic appearance of the 
seeds is unaltered. Potassium, ammonium, barium, calcium, and 
magnesium thiocyanates immediately convert potato and other 
starches into pastes when preserved in 20 per cent, solutions, the 
rapidity of action depending on concentration. The paste so pro¬ 
duced w’as almost transparent, similar in appearance to that produced 
by weak potash solution. Sodium and calcium chlorides, in presence 
of thiocyanates, yield a starch-paste from which when treated with 
alcohol a substance, ‘‘ fraktose,” is precipitated, insoluble in water. 

The albumin of beet juice is coagulated by thiocyanates, but that of 
cereals is dissolved; egg albumin is coagulated; blood serum, with 
5 to 10 or 15 per cent, solution of ammonium thiocyanate, acquires an 
acid reaction, and after a time becomes a transparent jelly, which 
yields a soluble and an insoluble albumin when treated with water. 
The effect on the skin of animals is to swell them considerably more 
than other reagents, but to leave the texture unaltered. After a time 
the skin again contracts, becomes elastic, and resembles india-rubber. 
This, however, does not occur in acid solutions. J. F. 

Grain of Holcus Sorgho. By Bordas (Compt rend., 104, 300 
—302).—Sorghum is now somewhat largely cultivated in the districts 
of Vaucluse and Le Gard. The grain as ordinarily gathered con¬ 
tains 40 per cent, of starch, and this proportion would in all proba¬ 
bility increase to SO per cent, if the grain were allowed to ripen on 
tbe plant. 100 kilos, of grain were found to yield 26 litres of alcohol 
of 33®, with a good flavour. The hydration of the grain is best effected 
by the action of diastase, and not by the action of acids, since in the 
latter case the residue cannot be used as cattle food. 

The grain is steeped in water for two or three days to remove the 
liiisk, then bruised, treated with the smallest possible quantity of 
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water, and maintained at 60°, when hydration Is soon complete. Hot 
water is gradually added until the temperature rises to about 70°, the 
liquid is allowed to stand for two or three hours, and is then treated 
with beer yeast; when the fermentation is complete, the waste ia 
distUled. C. H. B. 

Cider Ash. By G. Lbohartiee (Gompt rend,, 104, 336—338).— 
The ash left by cider varies from 1*7 to 4 9 grams per litre according 
to the district in which the apples are grown. In all cases, from 80 to 
92 percent, of the ash is soluble in water, and the soluble portion con¬ 
sists almost entirely of potassium salts; the potassium doubtless exists 
in the cider in combination with organic acids. The composition of 
the ash from one litre of the cider from various districts is given in 
the following table 


Insoluble Portion, 



Manche. 

Orne. 

Eure. 

nie-et- 

Vilaiue. 

SiOj . 

0010 

0-007 

0 007 - 

0-017 

P,0,. 

0-039 

0-080 

0*106 

0-081 

CaO . 

0-042 

0*074 

0*090 

0-050 

MgO. 

0 080 

0-038 

0 089a 

0-087 

Fe^Os and iljOa. 

0-015 

0-013 

0*020 

0-017 

Total.. • 

0 180 

1 

0-212 

0-312 

0-202 


Soluble Portion, 



Manche. 

Orne. 

Eure. 

Jlle^« 

Yilaine. 

a. 

WM 

0-014 

0*006 

0-024 

so,. 

BEH 

0-063 

0-060 

0-146 

PA. 



0-135 

0*149 

CO, . 


0-615 

0-464 

0-289 

K,0. 


1*465 

1-802 


NaaO. 

0*021 

0-014 

0-018 


Total. 

1-733 

2-217 

1-976 

1*697 


Apples yield from 90 to 95 per cent, of their weight of must, which 
contains the greater part of the potassium salts existing in the fruit, 
whilst the greater part of the calcium salts remains behind in the marc. 
The quantity of ash obtained from apples themselves varies from 
2*105 to 4*47 grams per kilo., but the composition of the ash is always 
of the same general character, about 80 per cent, being soluble in 
water. The amount of phosphoric anhydride varies from 7*6 to 16*0 
per cent.; of potassium oxide from 44*0 to 58'Q par cent,; of csloinA 
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and magnesium oxides from 7*3 to 14*0 per cent. The presence of 
a large quantity of calcium compounds in the soil has no sensible 
effect on the proportion of calcium in the apples, the amount and com¬ 
position of the ash being practically the same whether the soil is 
calcareous, granitic, or schistose. 

The wood and leaves of the apple tree leave about 2 per cent, of 
ash, about 60 to 75 per cent, of which is insoluble in water, and con¬ 
sists mainly of calcium and magnesium phosphates and carbonates. 
The soluble part of the ash contains no phosphoric acid. 

C. H. B. 

Silage of Maize. By B. Schi}i.zb (Bled. CenU\, 1887, 96—98). 
Comparison of the analyses of fresh green maize plants, and of the 
same when siloed. 

Sil^e of Vegetable Matter. By B. Schulze (Bird. Ce7ifr,, 
1887, 98—101).—With the view of ascertaining the influence of the 
amount of water present on the quality of silage, hay was wetted with 
different quantities of water, and then, after fermentation had occurred, 
analysed. It then appeared, as shown in the tables of analyses given, 
that the more water there was present the greater was the loss of 
carbohydrates and crude fibre. The albuminoids were less altered 
than was expected, but this the author attributes to the albumin being 
dry, and therefore less easily attacked by the water. The second set 
of experiments was undertaken with the object of ascertaining the 
influence of time on the quality of silage, the cxarniiiatioiis being 
made bimonthly. It appeared that the carbohydrates and cellulose 
were most affected in the first six months, the loss which occurred in 
the second half year being much less; the albumins were most affected 
during the second half year; the ether exti'active was gradually and 
continuously reduced. E. W. P. 

Diflbsion Residues. By MARCKER(7?i:ed. Centr,, 1887, 104—106). 
—These residues from the sugar factories are treated with milk of 
lime when being made up into “sections.*' This process, together 
with the subsequent pressing, reduces the value of tlio sections as 
food, to the extent of 6*12 per cent, dry matter and 6*92 per cent, 
nitrogen, due in part to compounds found in the liquid which runs from 
the presses. The amount of lime generally present varies from 1*25 
to 4*5 per cent, of the dry matter, and of this 4 per cent, about 2 per 
cent* is in the form of carbonate; but this large addition of lime to 
the food of animals (sheep at least) seems to have no harmful 
influence on them. It is shown that by i-eason of the neutralisa¬ 
tion by the lime of the acids produced during fermentation, they 
sometimes do not keep as well as if lime were absent. It is adv isable, 
thei*efore, to dry them in warm chambers, so as to leave only 15 per 
cent, of water in them. E. W. P. 

Influence of the Physical Properties of a Soil on the Amount 
of Free Carbonic Anhydride present. By E. Wollny {Bied. 
Centr.^ 1836, 806—812).—The soil under examination was placed in 
wo.ulen boxes 1 metre square and 25 cm. deep, and inclined to the 
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south at an angle of 10°, 20°, and 30° respectively. An iron tube 
pierced with holes was sunk in the soil so that the air could be with* 
drawn by its means. In another series of experiments, like boxes were 
placed facing the four cardinal points at angles of 16° and 30°. The 
carbonic anhydride was estimated by Pettenkofer’s method. During 
the three years that these experiments lasted (April—September), 
it was found that an inclination of 20° was most conducive to the 
formation of carbonic anhydride, but as the quantity of gas pro-* 
duced was so small, it was decided in 1883 to add 600 grams of horse- 
dung to the soil, and also to add another set of boxes, in the soil of 
which grass was sown. The results confirmed those previously 
obtained, and in addition showed that less carbonic anhydride was 
evolved from grass-sown soil than from that which was bare. As 
regards those boxes exposed to the north, south, east, and west, it 
appears that a southerly exposure produces most decomposition, a 
northerly least, as warmth and moisture are the factors which regulate 
decomposition. These experiments farther show that a northerly 
aspect in dry weather is productive of most carbonic anhydride, but in 
wet weather, when the soil is thoroughly moist, then the south aspect 
is most effectual in producing decomposition. 

It is well known that dark soils are warmer than the lighter 
coloured, consequently it was to be supposed that the darker soil 
would produce more carbonic anhydride. In support of this theory* 
humous calcareous sand was placed in cylinders 04 sq. m. diameter, 
some of the soil being darkened on the surface by powdered coal, 
whilst the rest was whitened by an admixture of coarsely powdered 
marble. Contrary to expectation, the dark soil proved poorer in gas 
than the light. The author explains this result by stating that more 
water, an important factor of decomposition, was evaporated from the 
dark soil, consequently in wet weather dark soils would be richest in 
carbonic anhydride. 

The air contained in the ridges of a potato and maize field was 
found to be poorer in carbonic anhydride than the air drawn from the 
furrows, because although in the ridge decomposition proceeds more 
rapidly than in the flat, yet the carbonic anhydride is removed more 
rapidly by wind and diffusion. 

The quantities of carbonic anhydride found in soils containing like 
amounts of organic matter vary with the coarseness of the grain, 
the finer the grain the greater the percentage, because the gas can 
more readily pass out into the atmosphere if produced in a coarse¬ 
grained soil. 

The percentage of carbonic anhydride increases with depth of 
soil. 

The diffusion of carbonic anhydride through layers of soil of 
various characters is dependent on the character of the grain, dif¬ 
fusing with the greatest difiSiculty into the fine-grained earth. 

Finally, earth shaded by growing plants (grass) contains less car¬ 
bonic anhydride daring warm weather than bare soil, and this again 
less than soil which is covered by dead plants (straw); in fact the 
experiments show that the percentage is trebled by a layer of straw 
2*5 cm. thick as compared* with grass land; moreover, as the layer of 
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straw increases, so does the percentage of free gas. The conclusions 
which may be drawn from these last observations are that the thicker 
the crop stands on the land the poorer will be that land in free car¬ 
bonic anhydride, because the temperature and the moisture are lower 
than those of a bare soil, consequently manures which increase the 
growth of the crop reduce the percentage of free gas. Further, the 
amount of gas found in the air of a soil must not be considered as a 
measure of the intensity of decomposition occurring in soils, nor of 
the quantity of organic matter present if the surfaces are different. 

B. W. P. 

Nature of Nitrogenous Organic Matter of Boils. By R. 

Warinoton ( Chem , Neios , 65, 27—28).—In the author’s experiments, 
indications of a very small quantity of soluble amide were obtained in 
the aiqueous extract of a soil rich in nitrogen. The soil had been 
manured annually for the last 38 years with farmyard manure; it 
contained when dry 0*189 per cent, of nitrogen. The same sample of 
soil, after treatment with potassium carbonate, yielded an extract which 
did not contain amide bases or acids soluble in ether, but on treating 
the acidified extract with phosphotungstic acid it gave a precipitate 
containing nitrogen (compare Logos, Abstr., 188G, 96). In further 
experiments it is shown that cold hydrochloric acid removes from 
both surface- and sub-soils considerable amounts of nitrogenous 
organic matter, the amount increasing with the strength of tht acid 
and duration of contact. Even when the same soil was treated four 
times successively there was no apparent exhaustion of this nitro¬ 
genous matter. Ammonia was found in the first extracts, but not 
sought for in the others. The strongest aeid employed contained 
6 vols. of hydrochloric acid solution per cent. Reference is made to 
Baumann (this vol., p. 82—84) and to Berthelot and Andre (lhid,<, 
293—294). The results obtained by Julie (Abstr., 1884, 1413— 
1416) seem to indicate the synthesis of some such amides as those ob¬ 
served by Berthelot and Andre (Zoc. cit.)* D. A. L. 

Decomposition of Organic Matter in Soils. By E. Wot.lnt 
(Bied. GerUr.y 1887, 1—11).—The changes which take place during 
the decomposition of organic matters used as fertilisers, show many 
points of interest. The fertility of soils depends much on them, and 
as some of them can be artificially directed, their study is of value. 

Carbonic anhydride, water, ammonia, and free nitrogen are dis- 
engaged, and where there is free access of air nitric acid is produced, 
but it has been abundantly proved that nitrification is, partly at least, 
a physiological process, caused by micro-organisms ; little is known of 
their action, but the presence of oxygen seems to be a necessary con¬ 
dition ; the temperature is also an important factor; at 5° nitrification 
proceeds slowly, at 12® more rapidly, and at 37® it seems to have 
reached its most favourable stage. Moisture is also an aid to the 
process, provided it is not so abundant as to stop the pores of the 
soil and prevent access of air; light is injurious to nitrification, 
presence of aoids stops it, and bases must be present to combine with 
the nitric acid formed. Soil treated with hydrochloric acid to 
remove its soluble constituents, yielded very little carbonic anhydride 
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with organic matter, but when a solution containing those matters 
was added to it, the production became normal; contrary to general 
opinion, lime was not found to hasten the decomposition of organic 
matter; weak solutions of sodium chloride and nitrate were favour* 
able, but strong solutions were not, and the rapidity of decomposition 
was greatly facilitated by a minute state of division. 

A table shows the rate of decomposition of many organic substances, 
from which it appears that bone meal, fish guano, and birds* excre¬ 
ment are in the first rank, the most difficult being leather and horn 
meal 

Tlio nitrogen contained in different materials is known to vary in 
manurial value. The author thinks that which is present in humus 
and peat is of little worth, and should not add to the value of manure 
when, in the form of moss litter, it is a constituent of stable 
manure. The fat contained in certain manure materials aids decom¬ 
position ; flesh and bone meals deprived of their fat decay more slowly 
than when it is loft in them. J. F. 

Behaviour of Urea in Soils. By 0. Kellner and others {Bied, 
(hntr,^ 1880, 812—813).— It is well known that fresh human urine 
destroys plants, although it is slightly acid, and therefore can be 
neutralised by the soil, also, that as soon as it has decomposed sliglttly 
and become alkaline, it is no longer harmful. ^ 

Experiments now prove that it is the urea which is not absorbed by 
the soil, but coming in contact with roots of plants, prevents absorp¬ 
tion of water, and so causes drooping of the leaves. E. W. P. 

Manuring with Thomas Slag and other Phosphates. By M. 

Fleischer, Bkinckmann and others { Bied . Centr.y 1886, 815—823). — 
The experiments which are here recorded were made on moorland soils, 
and with various crops (rye, potatoes, &c.), and all point out the great 
advantages obtained by the use of Thomas slag; they show that this 
and precipitated phosphates are equal in gross value, and that Thomas 
slag is superior in net value ; that precipitated iron phosphate is far 
behind slag on moorlands, and that in those cases whore there was no 
advantage in the first season, the effects showed themselves in the 
succeeding crop. B. W. P. 

Manuring with Thomas Slag. By Pittbogen and Salfeld (Bied. 
Gentr.f 1867, 83—88). —Thomas slag, in conjunction with calcium 
huraate and humic acid was employed as a manure in comparison 
with mono-, di-, tri-, and tetra-calcium phosphates, some of these being 
assisted by calcium humate; the seed employed was that of barley. 
The results were unsatisfactory, far less advantage being gained than 
in the previous year. There seemed to be no relationship between the 
quantity of manure used and the percentage of ash in the upper 
portion of the plants; but the percentage of phosphoric acid was 
increased by the employment of phosphates, and more especially when 
the calcium humate was added, still more so by the addition of humic 
acid in the free condition. Salfeld’s experiments show that the effect 
produced by the slag is largely dependent on the character of the soil, 
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for with him, using nitre and kainite in addition, the results were 
good. E. W. P. 

Manurial Value of Thomas Slag. By P. Wagner {Biecl Oentr,, 
1887, 31—41).—The author has given great attention to the utilisa¬ 
tion of this bye-product in agriculture, and has made numerous 
experiments to ascertain its comparative value as tried against other 
phosphatic materials. 

The composition of the slag explains its ready solubility, the phos¬ 
phoric acid contained therein being supersaturated with lime, and 
when put into the soil in a state of tine division, the carbonic anhy¬ 
dride, the humic and other organic acids present readily combine with 
the lime and set free the phosphoric acid. 

Experiments were made at Darmstadt Experimental Station, some in 
the open field with natural soil, others with the prepared earth in zinc 
cylinders, loam, calcareous soil, and sand deprived of lime; the plants 
were oats and barley, the slag being finely ground in some cases, 
coarse in others; the manure used for comparison was sup(‘rphosphate 
from bone ash ; tables show the effects of different quantities of phos¬ 
phoric acid, but the net result is stated to be 1 part of soluble phos¬ 
phoric acid in superphosphate equals 2*1 parts of finely giound slag 
and 5'G of coarsely ground. 

Three series of experiments were again made with other crops and 
manures, of which a summary gives the following comparative 
results. Counting the increase yielded by superphosphate of 18*74 
per cent, soluble phosphoric acid as 100, the other manures show— 
Superphosphate, 100; Peruvian guano, 80; hone meal, 10; ground 
coprolites, 9; three samples of Tiiomas slag of different degi*ees of 
fineness, til, 58, 13. 

The fineness of the ground slag has a very great effect on the yield, 
and the author rec'ommends certain precautions to the buyers to 
secure fineness. It has been said that the presence of iron would 
prove injurious to the crops, but the author did not find such to be the 
case. 

The slag is recommended to be used on moorlands or humous soils, 
where it produces better results than on purely mineral soils; lor 
meadows, potash salts should be added, and on mineral soils double 
the usual quantity of phosphoric acid. Snlpliato of ammonia should 
not be added to the slag, as it is decomposed with loss of ammonia; 
where peat mould is available, a small quantity is recommended to be 
mixed with it. J. F. 


Analytical Chemistry. 


Indirect Determination of Chlorine, Bromine, and Iodine by 
the Electrolysis of their Silver SsJts, &o. By J. E. Whitfikli) 
Chem. J., 8 , 421—426).—The indirect estimation of any two 
of the halogens may be effected satisfactorily by precipitating both 
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together as silver salts, collecting on an asbestos filter, washing, 
drying at 1-50®, weighing, dissolving the residue in potassium 
cyanide, and either electrolysing the solution to determine the 
silver or precipitating the silver as iodide; again collecting on 
asbestos, washing, drying, and weighing. In a mixture of all three 
halogens, the iodine is first separated by known methods, and the 
chlorine and bromine indirectly estimated as described. H. B. 

Estimation of Sulphur in Soluble Slags. By E. D. Campbell 
{Chem. News^ 66, 74).—The slag is decomposed by means of hydro¬ 
chloric acid with the addition of bromine, the mixture is gradually 
heated, and then boiled. The solution is filtered and the oxidised 
sulphur precipitated with barium chloride. D. A. L. 

Absorption of Nitric Oxide by Sulphuric Acid. By F. 

NETTfiEFOLD (jOhem. NeAvs, 66, 28—29).—The author treated diffei’ent 
samples of guncotton and nitre with sulphuric acid and measured 
the nitric oxide evolved; on now adding more sulphuric acid and 
measuring again, absorption of nitric oxide was observed in all cases, 
the quantity varying with the substance employed, but never exceed¬ 
ing a few hundredths per cent, of the total nitric oxide. With pure 
nitric oxide, no such absorption was observed. The acid employed had 
a sp. gr. of 1*842. D. A. L. 

# 

Detection of Phosphorus by Mitscherlich^s Method. By — 

Makkibwicz (Arch. Fharm, [:3], 26 , 32).—0*001 gram of phosphorus 
in-200 grams of 3 per cent, carbolic acid water does not give the 
characteristic phosphorescence, and so would be overlooked; with 
0*002 gram even, the test fails; but with 0 005 gi*am it succeeds. 

J. T. 

Simplified Method for the Estimation of Phosphoric Acid 
from the Weight of the Molybdenum Precipitate. By E. Thilo 
(Chern, Zeit, 11 , 193—195), A. Isbert (ibid.^ 223), and Laible (ihid,^ 
286).—The reducing action of the filter-paper is adduced as a constant 
but variable source of error in estimating phosphoric acid by weighing 
the dried molybdenum precipitate, and as the mechanical removal of 
the precipitate from the filter cannot be effected without some loss, the 
author proposes and fully describes a method of dissolving the molyb¬ 
denum precipitate in standardised ammonia, titrating any excess with 
standard acid, and calculating the percentage of phosphoric acid from 
the amount of ammonia required to dissolve the precipitate. As silica 
does not interfere with the working of the method, its previous 
removal is superfluous. For the precipitation of phosphoric acid, a 
relatively small excess of molybdate is sufficient. 

Isbert has made experiments in the above direction, both with 
ammonia and soda, and with numerous indicators for the titration, 
but could not get concordant results. He points out that the molybdio 
precipitate always contains more or less molybdio acid, which of 
course affects the results; moreover the end reaction with the indi¬ 
cators is either indistinct or not visible. He suggests a method based 
on the determination of the ammonia in the precipitate. 
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' Laible shows that the results obtained from the determinations of 
both ammonia and nitrogen in both the molybdenum precipitate and in 
ammonium magnesium phosphate, cannot be used as a basis for the 
calculation of the percentage of phosphoric acid, inasmuch as the 
percentage of ammonia in the molybdenum precipitate is not constant. 
In the case of the ammonium magnesium phosphate, when the preci¬ 
pitate is washed with water owing to its solubility the results are 
low; and ou the other hand, when it is washed with ammoniacal water 
and dried, the results are also low, owing presumably to loss of 
ammonia while drying. D. A. L. 

Determination of Phosphorus in Iron and Steel. By L. 

Schneider {Chem. Centr,, 1887, 45).—If the solution of iron in nitric 
acid is not evaporated to dryness, and the dry mass strongly heated, 
the rnolybenum method always gives too low a percentage of phos¬ 
phorus. The cause of this error is that the phosphorus is not com¬ 
pletely oxidised to pliosphoric acid by simple solution in nitric acdd ; 
a portion goes into solution as phosphorous acid, and so escapes preci¬ 
pitation with ammonium molybdate. It is necessary, tlierefore, to 
evaporate and heat the ii’on nitrate in order to complete the oxidation. 

G. H. M. 

Determination of Phosphorus in Basic Slag. By C. Bronne- 
MANN (Chem. Zeit^ 11 , 19—20).—The author at the present time 
carries out his process as follows :—10 grams of the slag are digested 
with 50 c.c. of water; 100 c.c. of hydrochloric acid, 50 o.c. of nitric 
acid, and 10 c.c. of strong sulphuric acid are added, and the whole is 
boiled for half to three-quarters of an hour. The hot liquid is poured 
into 400 c.c, of hot water in a litre flask; the calcium sulphate is dis¬ 
solved by further diluting and shaking; the cooled mixture is made up 
to a litre, and the silica, sand, and carbon are allowed to subside. Of 
the clear liquid, 50 c.c. is evaporated until the hydrochloric and nitric 
acids are expelled; the sulphuric acid is neutralised by careful addition 
of ammonia; the whole is evaporated to dryness and heated to 110® 
to render the silica insoluble. The mass is rubbed up with 10 c.c. of 
strong nitric acid; 50 c.c. of hot water are added; the silica is filtered 
off, and the phosphoric acid is precipitated by molybdate as usual. By 
this method, the phosphorus of the iron phosphide is reported as 
phosphoric acid, which, in the author’s opinion, is justified by the 
rapidity with which it oxidises in the soil. M. J. S. 

Determination of Phosphoric Acid in Basic Slag. By G. 

Looks {Ghent, Gentr,^ 1887, 229).—The author recommends that the 
slag should be attacked with concentrated sulphuric acid, avoiding 
oxidising agents. He considers that the phosphorus of the iron 
phosphide should not be converted into and reported as phosphoric 
acid, since, although it undergoes oxidation iu the soil, its value as a 
manure is not equal to that of the ready formed phosphate. 

M. J. S. 

Estimation of Silicon In Iron. By G. H. Strick (Dlugl.polyL J., 
262 , 384).—2 grams of iron is dissolved in dilute sulphuric acid, and 
the solution evaporated to expel all water, The iron salphaU3 is then 
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dissolved in water, and the silicic acid filtered oS and determined in 
the ordinary way. This analysis is completed in one and a half hours, 
whilst the error does not exceed 0*1 per cent. D. B. 

Speedy Volumetric Determination of Carbonic Anhydride. 

By W. Marcet (Proc. Boy. Soc.^ 41 , 181—195). — The method, 
described at length, is based on the absorption of carbonic anhydride 
in a closed receiver by potassinm hydroxide, and the accurate measure¬ 
ment of the volume of dry atmospheric air required to re-establish 
the atmospheric pressure after complete absorption. The volume of 
air will correspond with the volume of the carbonic anhydride, and the 
weight of the latter is deduced by the ordinary method of calculation. 
The process consists in passing the air to be analysed from one of two 
small gasometers through an absorption apparatus into the other, the 
amount of absorption being recorded by a pressure-gauge. Air is 
then added from a small receiver enclosed over mercury until the 
atmospheric pressure in the whole appamtus is restored, and the 
volume of air tlms added is read off. 

Certain mechanical dilficiilties were at first experienced, and the 
methods by which they were successfully overcome are described in 
full. Comparative analyses made by this method and by Pettenkofer’s 
are given; the latter, as a rule, gives slightly lower results than the 
former, the average difference being about 0*4 per cent. 

# V. H. V. 

Detection of Normal Carbonate in Hydrogen Carbonates of 
the Alkali Metals. By E. Kuhlmann (Arch. Pharm. [3], 26 , 72— 
73).—A concentrated solution of pure hydrogen sodium carbonate to 
which a fragment of rosolic acid has been added remains perfectly 
colourless, even after standing a quarter of an hour. If 1—4 per 
cent, of normal carbonate is pi’esent a rose tint very shortly appears. 
If over 4 per cent, is present, the colour rapidly becomes purple. 
With potassium carbonate, the reaction is more sensitive. Previous 
writers have noted the sensitiveness of pbenolphthalein as a test, in 
fact, it is too sensitive for commercial purposes in this application. 

J. T. 

Separation of Sodium and Potassium from Lithium, Magne¬ 
sium, and Calcium by the Action of Amyl Alcohol on the 
Chlorides. By F. A. Gooch (Oheni. News, 66, 18—19, 29—30, 
40—41, 56—67, 78—79).—After criticising the methods previously 
adopted for the estimation of lithium in the presence of potassinm 
and sodium, and exposing their weak points, the author proceeds to 
compare the relative solubilities of lithium, potassium, and sodium 
chlorides in amyl alcohol, and he finds that 1 part of lithium chloride 
requires 15 parts of this solvent, 1 of potassium chloride 24,000 parts, 
and one of sodium chloride 30,000; and when used to wash the solid 
chlorides the quantity of potassinm or sodium chloride dissolved is 
quite insignificant. It is upon this basis that the following accurate 
method of separating and estimating lithium in the presence of potas* 
sinm and sodium is founded. 

Amyl alcohol is added to the concentrated solution of the chlorides, 
the mixture is heated gently at first until the water is driven off, it is 
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tlien raised to boiling temperature and boiled ; potassium and sodium 
chlorides are precipitated, lithium chloride passes into solution ; the 
liquid is now allowed to cool, a few drops of hydrochloric acid added 
to convert any lithium hydroxide into chloride, then it is boiled again 
to drive off water. 

If great accuracy is required, and the quantity of lithium exceeds 
10—20 mgrrns,, the liquid is decanted off, the residual chlorides 
washed with amyl alcohol, then redissolved in water and re-treated. 
The combined extracts and washings are evapfu’ated to dryness, treated 
with sulphuric acid, ignited, fused, and weighed. For details of tlie pre¬ 
cautions required, the original paper should he consulted. Magnesium 
and calcium chlorides are also soluble in amyl alcohol, they may there¬ 
fore bo separated from sodium and potassium chlorides in the manner 
described above: in the case of calcium chloride, a second treatment 
is always necessary. Preliminary experiments indicate the probable 
extention of the method to nitrates. I). A. L. 

Separation of Metals by Oxalic Acid. By 0. Luckow (Chem, 
11, 5—6). (See Abstr., 1886, 92*2.)—Of the mtitals of group 6, 
oxalic acid precipitates tin and antimony when occurring as stannous 
and antimonious salts, but not when in the state of stannic and anti- 
monic compounds. Arsenic is not precipitated, and solutions of 
arsenious chloride mixed with oxalic acid may be evaporated without 
loss of more than traces of the metal. Prom a solution containing 
the three metals and oxalic acid, ammonia precipitates the tin only. 
All the metals of group 5 are precipitated by oxalic acid. Th (3 
oxalates of lead, bismuth, silver, copper, and mercury are almost 
absolutely insoluble ; that of cadmium is very sparingly soluble. All 
are the denser if thrown down by boiling oxalic acid. Of the fourth 
group, oxalic acid precipitates nickel, cobalt, manganous, ferrous, and 
nranous oxides (but not the corresponding higher oxides), also zinc 
from neutral or moderately aeid solutions. They require a longer 
time for complete separation than those of the fifth group; addition 
of ammonium chloride or nitrate favours their precipitation, but the 
best way, especially with zinc, is to evaporate to dryness. Dilute 
sulphuric and nitric acids do not greatly increase the solubility of the 
precipitates; hydrochloric and strong oxalic acid have a much greater 
solvent action. Many of the precipitates dissolve in alkaline oxalates. 
The exceptions are the strontium, barium, calcium, silver, lead, and 
mercuric salts. The barium, magnesium, and mercuric oxalates 
dissolve in ammonium chloride. M. J. S. 

Analysis of Copper. By W. Stahl (PIngL polyt. 262, 277— 
278).—In estimating copper by electrolysis, it is recomraeiided to 
remove all traces of lead and silver, as the latter is deposited at the 
cathode together with the copper whilst the lead is retained by the 
anode, thus causing too much resistance to the passage of the current. 
The addition of nitric acid to the sulphatod electrolyte is said to exert 
a beneficial effect on the passage of the current, and prevent the 
volatilisation of arsenic and antimony at the cathode. In most case.^, 
the electrolytic action may be continued until the colour of the 
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electrolyte has been entirely removed without the risk of dej^ositingf 
antimony or arsenic. Bismuth, if present, is separated with the 
copper and is removed by dissolving the total deposit in dilute nitric 
acid, treating the solution with hydrochloric acid, evaporating to 
dryness, and precipitating the bismuth as oxychloride. This treat-* 
ment shonld be repeated for the purpose of removing basic cupric 
chloride which is carried down with the oxychloride. The precipitate 
is then dissolved in dilute nitric acid, the solution neutralised with 
ammonia, precipitated with ammonium carbonate, ignited, and weighed 
as bismuthic oxide. D. B. 

Employment of Nitroso-/?.naphthol in Quantitative Analysis. 

By G. V. Knorke (Ber., 20 , 283—290; compare Ilinski and v. KnoiTe, 
Abstr., 1885, 840; 1886, 100).—Copper can be separated from lead, 
cadmium, magnesium, manganese, mercury, zinc, and other metals, by 
precipitation as copper nitroso-^^napkthol^ Cu(0*CioH6'NO)2. This is 
obtained as a coffee-brown precipitate of metallic lustre. The sepa¬ 
ration is effected by neutralising with ammonia the solution, which 
must contain the metals as sulphates or chlorides, acidifying with a 
few drops of hydrochloric acid, heating nearly to boiling, and adding 
excess of nitroso-/8-naphthol dissolved in 50 per cent, acetic acid; 
after remaining for some hours in the cold, the precipitate is col¬ 
lected, dried, ignited, and weighed as cupric oxide. The separation 
of iron from chromium, manganese, nickel, zinc, can bo effected 
by the method previously given for its separation from aluminium 
(Joe, cit). Full details of the methods and of the results of test 
analyses are given in the original. A. J. G. 

Detection of Alum in Flour. By J. Herz {Dingh polyt 
262 , 96).—A glass cylinder is filled from one-fourth to onei-third full 
with the flour to be examined and the flour is moistened with water. 
It is then treated with a few c.c. of alcohol and two drops of a freshlj^- 
prepared solution of logwood (5 grams logwood in 100 c.c. of alcohol). 
After agitating the mixture, the cylinder is filled up with a saturated 
solution of sodium chloride. The depth of colour of the salt solution 
is then compared with that obtained by treating pure flour and flour 
containing 0*01 per cent,, 0 05 per cent., and 0‘i per cent, of alum in 
a similar manner. The colour is permanent for days, being blue in 
presence of 0*06—0*1 per cent, of alum, and violet-red with 0*01 per 
cent. D. B. 

Detection of Free Sulphuric Acid and of Aluminium 
Hydroxide in Aluminium Sulphate. By K. J. Bayer {Ohem, 
Zeit,f 11 , 53).—Referring to Hager’s note (thisvoL, p. Ib2), the author 
remarks that free sulphuric acid is detected more readily and with 
greater certainty by the use of tropeeolin as previously described 
(Abstr., 1886, 281; 651), If aluminium sulphate contains aluminium 
hydroxide which passes into solution as basic salt, it can be quan¬ 
titatively determined by titration with normal sulphuric acid, using 
tropsBolin as indicator. The turbidity noticed by Hager (loc. cit^ 
when dissolving aluminium sulphate in 2 parts of water, is due either 



ANALYTICAL CHEMISTRY. 


631 


to silicic hydroxide or to the basic sulphate, 3 Al 203 , 2 S 03 + OHaO (this 
voL, p. 448). D. A. L. 

Volumetric Estimation of Manganese. By C. Mbinecke {Chem. 
Zeit, 11, 137—138).—The author, in his earlier determinations of 
manganese by the chlorate precipitation method (compare Hampe. 
Abstr., 1886, 101), generally found that when iron was present, some 
of the manganese passed into the filtmto. This is now traced to the 
use of warm water for diluting. It appears that in presence of iron, 
although not otherwise, warm dilute nitric acid dissolves some of the 
precipitated manganese peroxide. When, after precipitation, the liquid 
was cooled and dilated with cold water, the whole of the manganese 
was found in the precipitate. M. J. S. 

Electro-dissolution and its Use in Analysis. By H. N. 

Warren (Chem, News, 66, 62).—By placing iron boride at the positive 
polo with a platinum plate as the negative polo of a powerful battery, 
and using dilute sulphuric acid as a solvent, in 12 hours all the 
iron had dissolved, whilst the boron and other impurities were pre¬ 
cipitated. A similar result was obtained with ferrous sulphide, 
whereas with silicon-iron and phosphide of iron, zinc, &c., the silicon 
and phosphorus respectively were only partially precipitated. In 
hydrochloric acid, copper may be separated from arsenic, iron, zinc, &c., 
by electro-dissolution; and in ammonia, copper silver, zinc arsenic, 
and other alloys, may be resolved into their constituent metals. 
Electro-dissolution has also been applied to the preparation of unstable 
compounds, such as potassium ferrate, &c. D. A. L. 

Detection of Adulteration in Metallic Nickel and other 
Metals, by the Magnet. By T. T. P. B. Warren (Chtvi. Netvs, 56, 
37).—In a mixed sample of nickel cubes, some were found to be non¬ 
magnetic, and the sample was easily separated into two lots by means 
of a magnet. The non-magnetic cubes were a trifle whiter and had 
not the striated structure noticeable in the magnetic cubes, but there 
was no marked difEerence. On analysis, the following results were 
obtained:— 

Ni. Cu. C. SiOg. Fe. As. Sn. 

Magnetic. 96*67 0*08 0*07 ()*41 246 0*12 0*75 

Non-magnetic... 63*69 33*78 0-37 0*16 0*84 0*87 0*46 

Other experiments show that the magnetic properties of both nickel 
and cobalt are afiected by alloying with para-magnetic metals. More¬ 
over, manganese and other metals are met with in commerce without 
magnetic properties. 

When nickel apparatus is heated over a Bunsen flame, a black 
deposit forms, consisting mainly of graphitoidal carbon with traces 
of nickel, iron, and silica; therefore, the naked flame should not 
impinge ou such apparatus. Other modes of heating are suggested. 

D. A. L. 

Detection and Determination of Traces of Chromium. By 

E. Donate and B, Jbller {Chem. Cenir., 1887, 151).—If a solution 
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containing a chromic salt is boiled with sodium carbonate and potas*. 
slum permanganate, the chromium is oxidised to chromic acid. On 
re-boiling with addition of alcohol, the permanganate is reduced and 
the manganese precipitated together with any iron, aluminium, man¬ 
ganese, or alkaline earths previously present. The chromate may be 
recognised by its colour or by adding sulphuric acid, potassium iodide, 
and starch. This reagent is more sensitive than hydrogen peroxide. 
For determination, the solution is re-boiled with alcohol after acidifying, 
and the chromium is precipitated by ammonium sulphide as usual. 

Analysis of Chrome Iron Ore. By W. Venator and E. Etienne 
{Chem. Zeit,, 11 , 53).—The mineral is decomposed by fusion with 
caustic soda, and when cold is dissolved in hot water, "treated with 
hydrochloric acid, evaporated to dryness, and dried for some time at 
120®; the silica is then separated in the usual manner. Ammonium 
chloride and ammonia are added to the filtrate, and calcium and 
magnesium are determined in the solution; whilst the precipitate of 
aluminium, iron, and chromium hydroxides is weighed and fused with 
soda, the fused mass is boiled out with water and mixed with excess 
of ammonium carbonate. The solution is evaporated to dryness and 
treated with water, the sodium chromate then passes into solution, 
leaving the iron and aluminium oxides behind. To estimate the 
chromium, the chromate is reduced by means of sulphurous anhydride, 
the excess of the latter boiled off, and the chronmim precipitated by 
ammonia in a platinum vessel. Concordant results have been obtained. 

D. A. L. 

Determination of Organic Matter in Air. By T. Caknelley 
and W. Mackib (Proc. Roy. Soc.y 41 , 238—247).—Of the methods 
proposed for the estimation of organic matter in air, one consists in 
causing the air to bubble slowly through a dilute solution of potas¬ 
sium permanganate until the latter has become quite or nearly 
decolorised, any uadecomposed permanganate being subsequently 
estimated by oxalic acid; the other consists in passing the air 
through distilled water in which the free and albuminoid 
ammonia are subsequently determined by Wanklyn and Chap¬ 
man’s process. Both these methods, however, are tedious, and 
uncertain as regards the decomposition of the permanganate in 
the first, or the absorption of the organic matter by the water in 
the second. For the process described below, the authors claim 
rapidity and simplicity, a greater probability of exactness, and a more 
general applicability. The method proposed consists in a colori¬ 
metric estimation of the diminution of colour of a potassium per¬ 
manganate of known strength, that is to say, the fractional bleaching 
of the solution effected by a given volume of air. The tint of the 
permanganate after passage of the air is compared with that of a 
standard solution of known tint. The method of procedure and the 
necessary precautions are described in full. Although the method 
gives concordant results, yet it is fully allowed that the organic 
matter is not directly estimated by it, that other gases likely to be 
present in air, such as hydrogen sulphide, nitrous and sulphurous 
acids, equally decolorise the permanganate, and that as the organic 
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matter in air is of various kinds, the permanganate is selective in its 
action. Determinations are given of the organic matter and carbonic 
anhydride in samples of air under various atmosf)heric conditions, by 
which it is shown that these vary in a somewhat similar manner, 
the results being lower immediately after or during rain or 
snow, and higher during fog and mist. The organic matter in air 
exhibits a wider range of variation than the carbonic anhydride. The 
effects produced by the combustion of coal-gas and paraffin oil as also 
by respiration are likewise investigated. As regards the last, although 
the carbonic anhydride and organic matter vary alike to some degree, 
yet the determination of the former affords no adequate index of the 
proportion of the latter. After a time, the air is found to contain 
less organic matter than it did previously ; this is owing to the organic 
mattdr present being partly gaseous and partly solid ; the solid slowly 
settles down, whilst the gaseous part more readily undergoes oxida¬ 
tion. V. H. V. 

Colorimetric Determination of Nitrites in Water. By L. 

Zambelli {Chein, Centr,^ 1887, 45).—Two methods for this purpose 
are proposed, to the first of wdiich the author gives the preference. 
This consists in adding a solution of sulphanilic acid in dilute 
sulphuric acid to 200 c.c. of the water under examination, after 
allowing this to remain for 10 minutes, a little aqueous solution of 
a-iiaphthol is added, and the mi.Kture made alkaline with ammonia. 
If nitrites are present the liquid is coloured rose to deep-red. The 
reaction is given by water containing 1 part nitrous acid in 
25,000,000. In the second method, the a-naphthol is replaced by 
phenol. Nitrites when present in even smaller quantities than 1 
ill 40,000,000, give with this reagent a yellow coloration, which 
remains unchanged for a considerable time. This reaction can be 
applied to the comparative colorimetric estimation of nitrites in water. 

G. H. M. 

Determination of Organic Matter in Natural Water. By A. 

Kobiuoh {Ohent. Zeit,^ 11, 4).—The author, observing that deter¬ 
minations of the amount of organic matter in waters are not com¬ 
parable when made by different processes, proposes that the amount 
should always be stated as equivalent to so much oxalic acid, and that 
it should be determined by ascertaining the amount of potassium 
permanganate reduced by it under the following conditions. A 
solution containing 0*5 gram of permanganate in 1 litre is mixed w’ith 
150 grams of pure concentrated sulphuric acid, and maintained at 90® 
for three hours. Of the solution thus prepared, 50 c.c. are added to 
100 c.c. of the water, then 15 c.c. of concentrated sulphuric acid, the 
mixture is heated for three hours at 90® and the amount of permanga¬ 
nate reduced is ascertained by titration with oxalic acid. The large 
quantity of acid, added in the concentrated state, the high temperature, 
and the prolonged heating, are the essential features of the process. 
Chlorides must first be removed by adding silver nitrate and filtering. 
Nitrifies are to be oxidised by adding the permanganate to the cold, 
feebly acidified water, until the colour is permanent for five minutes. 

M. J. S. 
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Detection of Dextrose. By C. Agostini {Chem, Oenir,, 1887, 
99).—Five drops of the liquid to be tested are taken, and five drops 
of a solution of gold chloride (1 : 1000), and two drops of potassium 
hydroxide solution (1 : 20) added, and the whole heated. If dextrose 
is present, the liquid shows, on cooling, a beautiful violet coloration, 
more or less intense, depending on the amount of dextrose present. 
1 part of dextrose in 10,000 can be detected by this reaction. With 
urine containing sugar, a wine-red coloration is given. The author 
has examined a large number of normal and pathological urines, and 
finds that none of the normal or abnormal constituents of urine, with 
the exception of albumin, interferes with this reaction. If albumin is 
present, it must be removed by boiling and filtration. G. H. M. 

Colour Reactions of Beet-sugar. By A. Ihl (Chem. Zeit, 11, 
2—3 ; see Abstr., 1885, 694).—The colour reactions which occur when 
sugar is heated with a phenol and an acid are due to the presence of 
the humous substances resulting from the action of acids on sugar 
(Abstr., 1885, 745). Caramel gives similar reactions. The shades of 
colour vary somewhat according to the method of operating. With 
hydrochloric acid, it is generally necessary to warm, but strong 
sulphuric acid usually produces suflScient heat for the reaction. A 
mixture of sulphuric acid and alcohol may be used with advantage. 
Resorcinol, pyrogallol, thymol, cresol, and gujjiaool give red shades; 
«-naphthol, violet; orcinol (in presence of alcohol) a deep yellow 
solution, from which a green precipitate separates on adding water. 
Molisch obtained the naphthol reaction with a solution containing 
only O’OOOOl per cent, of sugar. (See next Abstract.) M. J. S. 

Behaviour of Sugar towards Aoids and Phenol. By B. 

Tollens (Ghem, Zeit., ll, 77).—-In reference to Molisch’s sugar 
reaction (Abstr., 1886, 923), it has been suggested that the coloration 
is due to a combination of the phenols with the humous substances 
produced from the sugar (preceding Abstract). The author’s experi- 
ments prove this suggestion to be quite fallacious, inasmuch as the 
phenols give brownish-black resinoid substances with the humous 
matter from sugar. In fact this reaction may be used with advantage 
to remove such substances from sugar solutions; as, for instance, in 
the preparation of Isevulinic acid from cane-sugar the humous sub¬ 
stances may be completely separuted by treatment with phenol. 

D. A. L. 

Colour Reactions of Starch and Gums. By A. Ihl (Ohem. 
Zeit.y 11, 19).—All the carbohydrates give somewhat similar reactions 
with the phenols in presence of sulphuric or hydrochloric acid. 
Starch, however, requires a higher temperature than sugar. Starch 
moistened with alcoholic solution of A-naphthol and a few drops of 
warm concentrated sulphuric acid, acquires a deep violet-red colour. 
Thymol, cresol, guaiacol, and catechol give cinnabar-red, orcinol and 
resorcinol a yellowish-red, phloroglucol a yellowish-brown. 

With the gums, similar appearances are produced. Arabin boiled 
with an alcoholic solution of phloroglucol and strong hydroohloric 
acid aflbrds a characteristic cherry-red dye. M. J, S. 
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Determination of Hippuric Acid in Urine. By 0. Volckeb 
{Chem. Oentr., 1887, 124—125).—200—300 c.c. of urine are evapo¬ 
rated down to one-third in a glass basin of 100 c.c. capacity, about 
4 grams of sodium dihydrogen pliosphate added, and the evaporation 
continued until the liquid is syrupy; highly-burnt calcium sulphate 
is then added, and the whole heated until the mass becomes pulve¬ 
rulent. The residue is collected and extracted in a small Soxhlet’s 
apparatus with rectified light petroleum; after four to six hours the 
flask is changed, and the extraction continued with dry ether free 
from alcohol for six to ten hours. After a time, ciystals of hippuric 
acid separate from the ethereal solution. The ether is distilled ofF, 
and the dark-coloured residue dissolved in hot water, decolorised wdth 
animal charcoal, the solution filtered, and the charcoal washed with 
hot water. The solution is evaporated to 1 to 2 c.c. on a water-bath at 
50—00®, and allowed to crystallise. The crystals are collected on a 
tared filter-paper dried at 110°, the dish washed out with the filtrate, 
and the latter collected in a graduated cylinder. The filter is washed 
with a few drops of water, then wdth a little ether, dried at 100°, and 
weighed. 0*0015 gram for every c.c. of the filtrate is added to the 
weight, in order to correct for the hippuric acid in solution. The 
results obtained by this method are very good. G. H. M. 

Characteristics of Olive Oil. By A. Levallois (Compt. rend., 
104 , 371—373).—The author has examined a large number of 
genuine samj^les of olive oil from the olive yards of the south-east of 
France. 

The colour of the oil w^as determined by moans of a Dnboseq 
colorimeter. The colour at the commencement of a crop is 70 times 
as intense as at the end. The sp. gr. (,t 15® varies from 0*91(57 to 
0*9177. and the differences observed with different species are only 
very slight. The sp. gr. of olive oil at 24° is 0*911, whilst that of 
other oils at the same temperatui^ is as follows :— 

Sesame. 0*917 Colza .. . 

Cotton-seed. 0*91(>5 Camelina 

Earth-nut. 0*912 Linseed . 

Poppy. 0*9205 

The sp. gr. of colza and earth-nut oil are somewhat near that of 
olive, but their other properties make it easy to distinguish between 
them. 

Cailletet’s reagent (nitric acid saturated with nitrogen oxides) 
usually gives a green coloration, which, however, is not always pure, 
but is sometimes mixed with yellow. 

Audoynaud’s reaction (addition of nitrosulphuric acid and ether to 
a mixture of the oil with potassium dicliromato) usually gives a green 
coloration, which in some cases is mixed with yellow. 

The determination of the non-saturated fatty acids by treating the 
non-saponified oil with bromine or iodine gave no concordant results. 
The following method is satisfactory:—5 grams of the oil are w^eighed 
into a test-tube about 15 cm. long and 15 mm. diameter, mixed with 


0*910 

0*920 

0*928 
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10 c.c. of a 20 per cent, solution of potassium hydroxide in alcohol of 
93°, and agitated, when the oil dissolves. The liquid is tlien heated 
on a water-bath to a temperature sufficient to produce gentle ebulli- 
tion, and after about 15 minutes saponification is complete. The 
volume of the liquid is then made up to 50 c.c. by adding alcohol, and 
5 c.c. of the solution is placed in a tube provided with a glass 
stopper, acidified with hydrocliloric acid, and then mixed with a con¬ 
centrated aqueous solution of bromine from a burette, with vigorous 
agitation, until the liquid acquires a persistent pale-yellow tint. 
About 0*1 c.c. of solution is required to produce the end reaction, 
and this should be subtracted from the total volume added. The 
bromine is standardised by means of adecinormal solution of arsenious 
acid, mixed with hydrochloric acid. DifTerent samples of oil from 
the same species of olive absorbed from 0*512 to 0*522 gram of 
bromine per gram of oil. The absorption by oil from different species 
of olive varied from 0*500 to 0*544, the last result being obtained with 
oil from Blanquetier which also has an exceptionally high sp. gr. 
The amount of bromine absorbed by 1 gram of other oils is as 
follows:— 


Cotton-seed . 0*645 

Sesame. 0*695 

Earth-nut. 0*530 

Poppy. 0*835 


Colza. 0*640 

Camelina . 0*817 

Linseed. 1*000 


4 


The alcoholic solution of soap from oil of earth-nut becomes solid 
as soon as the temperature falls to 15°, but the corresponding solution 
of olive oil soap remains liquid. 

The most constant characteidstic of olive oil is its sp. gr., but the 
determination of the bromine absorbed is also very useful. 

C. H. B. 

Properties of Olive, Sesame, and Cotton Oils. By T. Leone 
and A. Longi {Oazzetta, 16, 393—398).—The authors, with a view to 
the recognition of the ]3resrnce of sesame and cotton oils in cases of 
sophistication of olive oil, have examined the physical and chemical 
properties of these oils, such as the proportion of solid acids obtained 
on saponification, the quantity of alkali required to complete this 
process, the specific gravities at 100° of the oils and the resultant acids, 
the points of fusion and solidification of the acids, and the indices of 
refraction of the oils. As a result of their examination, it follows that 
the quantities of solid acids and of alkali required for saponification 
arc appreciably equal for all three oils, but the sp. gr. of olive oil at 
100° is less than that of sesame and cotton oils by about 0*006, the 
index of refraction of the former is also somewhat less than those of 
the latter. But the most marked difference is observed in the points 
of fusion and solidification of the resultant acids, for those from olive 
oil melt at 24—27°, and begin to solidify at 17*5°, whilst those from 
cotton and sesame oils melt at 36-—40°, and solidify at 34—30° and 
34—32° respectively. V. H. V. 
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Spark Spectra from Coils of Low Tension. By E. Demaeqat 
(Compt, rend., 104 , 078—079).—The author modifies his previous 
statement respecting the identity between the spectra obtained by 
coils of low tension and those obtained with the electric arc. 

The spectra of potassium, sodium, thallium, and aluminium seem 
identical under both conditions; tlio.se of barium, strontium, and cal¬ 
cium seem identical except as regards the intensities of the lines. The 
spectra of tin, lead, and mercury arc, however, very diffc^rent, and are 
not siniilar to those described by Hartley and Adeney. So far as 
the visible portion of the spectrum is concerned, they seem to differ 
but sliglitly from those doscrilied by Boisbaudran. 

The lines of fluorine are obtained by allowing the sparks to fall on 
concentrated hydrofluoric acid, and tlio spectrum is similar to that 
described by 8alet. Oxygen lines are obtained in the, same way from 
water, pure dilute acids, and fuming nitric acid. The line at GlbO 
which a])pears under these conditions seems to be due to oxygen, and 
is probably identical with the line described as G171 by other obser¬ 
vers. There are also violet and blue lines which seem to he due io 
oxygen. C. H. B. 

Variations in the Absorption Spectrum of Didymium. By 

H. Becqueuel rend., 104 , 777—780).—When the absorpliou 

spectra of different natural or artificial crvstals which contain didy- 
mium in various states of combination are compared, it is found that 
a great number of characteristic hands occur in these spectra, but 
their wave-lengths vary in different cases. The variations do not 
affect the whole spectrum. One set of bauds will bo disjilaced in a 
certain direction, whilst another set remains in its original position. 
In some cases, certain bands are wanting. Differences of the same 
order are observed when the crystals are dissolved in water. In the 
solutions, the different principal absorption spectra of the crystals are 
superposed, and the bands which disappear in certain directions in 
the crystals will be more or less diminished in intensity in the .solu¬ 
tion, and other bands may lose their distinctness by reason of tlie 
juxtaposition of several bands belonging to different principal spectra. 
Apart from these modifications, it is found that the solutions show 
all the principal bands observed in the corresponding solids, some re¬ 
taining their positions, whilst some are displaced in one direction, 
others in the other direction. 

No variations of this irregular character are observed in the ease 
of uranium ; any cause which affects one set of bands aflects the others 
in the same direction. 

The phenomena observed in the case of didymium can bo readily 
explained if it is assumed that each of the variable bands is due 
to a distinct substance. A table which is given shows the nature of 
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the variations for certain cases. The majority of the variable bands 
can be attributed to different substances; for example, the three 
bands of praseodidymium, 4819, 4690, 4450, and the ji^ronp at 4755, 
and the bands of neodidymium, 6710, 5239, 5214, 5205, 5115, 4270. 
The spectra of the solutions of double nitrates are all identical, but 
the spectra of the crystals show distin<*t differences, a fact which 
would indicate that the double compound is decomposed when dis¬ 
solved. The bands which have been enumerated are those which 
have a particular direction of absorption in the crystals, and several 
of them have been separated by chemical processes. 

The bands show both a chemical and crystallojrraphic individuality, 
but it is not at present possible to decide whether they are due to dis¬ 
tinct simple substances. The substances which produce the bauds have 
certain of the properties which characierise simple substances, and it 
may be that some of the substances to which the bands are due are 
either very stable combinations of two substances or polymeric modifi¬ 
cations of the same substance. C. H. B, 

Red Fluorescence of Alumina. By L. dk Boisbauduan (Compt, 
rend,, 104 , 478—482, 554—556).—Alumina was prepai'ed from 
aluminium chloride by decomposing it with water, evaj)orating the 
solution to dryness, and heating to a temperature sufficiently high to 
produce the red fluorescence with alumina from alum. The fluor¬ 
escence of the alumina tlms obtained was n^it red, but blue to green¬ 
ish-blue, and its spectrum gave neither a line nor a band. I'he 
addition of O'l per cent, of chromic oxide, however, produced a brib 
Jianb red fluorescence far brighter than that obtained from pure 
alumina under any conditions, and the bands in the spectrum are well 
defined. With 0 01 per cent, of chromic oxide, the fluorescence is 
ro.se-red, and the band and line in the spectrum are very distinct. 
0*005 per cent, of chromic oxide produces a mixture of the greenish- 
blue and rose-red fluorescence, which is generally of a rosy-white 
tint. 

Moderately calcined alumina mixed with about 1 per cent, of bis¬ 
muth oxide shows at most a very feeble greenish fluorescence. 

A strongly calcined mixture of bismuth oxide and alumina from 
the sulphate show^s a reddish-lilac fluorescence. Jf the alumina has 
been prepared from alum, the fluorescence is a mixture of the pale- 
green and dull red fluorescences; if from aluminium chloride, the 
fluorescence is almost white with a greenish or violet tinge. Wbeu 
the exciting current is weak, the violet tinge only is seen. With a 
much smaller proportion of bismuth oxide (0*065 per cent.), the 
fluorescence is brighter, and has a greenish-blue tinge. It is dis¬ 
tinctly brighter than with 1 per cent, of the oxide, and much brighter 
than with pure alumina. 

The curious fluorescence, lilac in the cold but bine on heating, 
which is obtained with alumina prepared from the sulphate mixed 
with bismuth oxide, seems to be due to the simultaneous presence of 
bismuth and some other substance, but the latter is not potassium. 

The red line seen in the spectrum of the fluorescence of alumina 
from alum, &c., disappears when the tube is moderately heated in a 
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vacunm, and at the same time the fluorescence becomes orange. The 
broad red band in the spectrum at first becomes more intense, but if 
the tube is more strongly heated the band disappeai’s. 

Alumina mixed with a small proportion of ferric oxide and very 
strongly heatc^d gives no red fluorescence. Alumina from alum con¬ 
taining 1 per cent, of cupric oxide and moderately calcined, shows a 
somewhat bright bluLsli-green fluorescence. After strongly heating, 
the red fluorescence is obtained. 

Alumina from alum gives the most intense fluorescence when it is 
precipitated by ammonia, and at first gradually and then very strongly 
heated. Alumina from alum which has been very strongly heated, and 
containing O’OOl i)er cent, of manganese oxide, but free from potas¬ 
sium oxide, gives a pale-rose fluorescence with the red band in the 
spectrum well marked. Here and there the fluorescence is greenish. 

The red obtained from pure alumina in the phosphoroscope is much 
feebler than that given by less pure varieties of the oxide, especially if 
the latter contain a small quantity of chromium. There is no spec¬ 
trum evidence to show whether the two fluorescences are or are not 
identical. 

Pure alumina prepared from redistilled aluminium chloride by 
precipitation with ammonia and calcination at a hiiih temperature, 
gives a f(*eble red phosphorescence in the phosphoroscope. If the 
aluminium chloride is decom])osed by a small quantity of water, the 
solution simply evaporated to dryness, and the residue strongly heated, 
the alumina thus obtained gives a very feeble gr^ euisli-white phos¬ 
phorescence in the phosphoroscope. It would s(‘em that the i‘ed 
phosphorescence observed in the case is due to impurities intro¬ 
duced either in the form of dust or in the distilled water used for 
washing. 

These results tend to support tlie author’s view that small qu«auti- 
ties of chromium are the determining cause of the red fluorescence. 

C. H. B. 

Causes which Determine the Phosphorescence of Calcium 
Sulphide. By A. Vkrneiul {Oinnpt, rend,, 104, 501 —504).—The 
shell of Ihjjpu'pus vuhjaris (this vul., p. 2 ) has the composition CaCOs 
98*21, 0*90, NaCl 0*06, insoluble matter 0*04, iSiO- 0*02, MgO 

0*01, P 2 O 5 trai?es, organic matter and loss 0‘07 = lOO. 

Pure calcium carbonate mixed with double the proportion of sodium 
carbonate present in the shell and 0 02 per cent, of sodium chloride, 
and then heated with 30 per cent, of sulphur and 0 o2 per cent, of 
bismuth nitrate, yields a product which phosphoresces in a manner 
very similar to that of the product obtained when the shell of llijjjopus 
is treated in a similar manner. 

Pure calcium sulphide gives no phosphorescence; if mixed with a 
small proportion of the sulphate it shows a feeble white phosphor¬ 
escence ; with sodium carbonate, a greenish-white phosphorescence; 
with bismuth added in the form of bismuth nitrate, a feeble white 
phosphorescence; with sodium carbonate and bismuth simultaneously, 
a blue phosphorescence. Sodium chloride increases the intensity of 
the phosphorescences produced by sodium carbonate and by bismuth. 

From these and former observations (loc, ciL), it appears that the 

2 n 2 
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violet phosplioresoence of calcium sulphide prepared from the shell of 
Hypopus vulgaris is due to the simultaneous presence of bismuth 
oxide, sodium carbonate, sodium chloride, and calcium sulphate. An 
inci'ease in the proportion of sodium carbonate and qhloride above 
that contained in the shell does not increase the brilliancy of the 
phosphorescence. Traces of silica, Ac., probably exert a similar 
effect, but their amount is so small that their action is neglige- 
able. 

The action of these substances is probably due to the fact that they 
act as fluxes, and it seems not improbable that all substances which 
are capable of vitrifying the surface of the calcium sulphide without 
colouring it render it phosphorescent. 

Calcium sulphide becomes phosphorescent to a greater or less extent 
if heated on platinum foil with a small quantity of borax, potassium 
carbonate, sodium chloride, sodium carbonate, sodium sulphate, 
sodium silicate, barium cliloride, strontium chloride, calcium fluoride, 
barium fluoride, barium silicofluoride, cryolite, &c. C. H. B. 

Phosphorescence of Calcium Sulphide. By E. Brcqitkkel 
{Cowpt. r<n(l., 104, fif)!—554).—1'bis paper is mainly a summary of 
the author s previous observations respecting tlie phosphorescence of 
calcium sulphide. 

Verneuil’s pure calcium sulphide is feebly luminous in the phos- 
phoroscope after being exposed to the sun’s liiys. 

The colour of the phosphorescence of sulphides varies with the 
temperature. This is well seen in the case of strontium sulpliide 
prepared from strontium oxide and sulphur. At —20^ the phosphor¬ 
escence is violet-blue, at +40” pale-blue, at 90° greenish-yellow, at 
150° orange, and the reverse changes are observed as the temperature 
falls. Strontium sulphide at different temperatures reproduces tem¬ 
porarily and successively under the influence of light almost all the 
colours of the spectrum. Similar effects are obtained permanently 
by admixture with foreign substances. C. H. B. 

Rotatory Power of Compounds formed in Solutions of Tar¬ 
taric Acid. By I), (ieknez (CowpL rend.^ 104, 783—785).—Many 
substances whi<?h, like boric acid, have no action on polarised light, 
have the power of removing the anomalies of the law of dispersion of 
solutions of malic and tartaric acids, and of increasing the rotatory 
power of these substances to a considerable extent. Amongst these 
are amido-compounds, such as formamide, acetamide, urea; acids, 
such as arsenic, ai’senious, molybdic, and antimonic acids; salts, such 
as alkaline arsenates, molybdates, and tungstates. 

The effect is particularly well seen in the case of sodium molybdate, 
a very soluble salt. When tartaric acid and sodium molybdate exist 
together in solution in the proportion of equal equivalents, they form 
a substance which has a rotatory power 37*57 times as great as that 
of tartaric acid. The compound formed under these conditions will 
be Na 2 Mo 04 , 2 C 4 H 6 () 8 . In solutions w+ich contain a lower proportion 
of sodium molybdate, the rotatory power is proportional to the amount 
of the inactive substance up to and even beyond half an equivalent. 
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The addition of sodium molybdate in quantity above that required by 
the formula given has no appreciable effect. C. H. B. 

Galvanic Element By W. Borchkks (DlngL polyt. 263, 
32-34).—The cell containing the exciting agent consists of an 
ordinary wrought-iron tube, closed at one end and in which a zinc or 
till rod is suspended. The iron tube forms the positive pole. The 
exciting agent is a solution of sodium liydroxide and sodium nitrate, 
sodium chloride being added to increase the active power of the 
solution. For technical purposes the ratio of Na^O : NaNO.< : NaCl 
= DO ; 80 : 300 may be used. D. B. 

Standard Galvanic Cell. By Gouy {Compt. retuh, 104, 781—783). 
—A convenient standard of electromotive force is furnished by a ceil 
compoi?ed of zinc, zinc sulphate, mercuric oxide, and mercury. The 
bottom of a flask is covered to a depth of 2 to 3 cm. with carefully 
purifled mercury, a platinum wire sealed into the glass and in con¬ 
tact with the mercury forming the positive pole. Ou tlie mercury is 
placed a layer of yellow mercuric oxide, and the flask is tilled with a 
lO per cent, solution of crystalli.sed zinc sulphate (sp. gr. TOG), and 
in this is immersed a rod of pure zinc, which should be amalgamated, 
lu order to render the cell portable, the zinc may be einjlostjd in a tube 
with a narrow aperture closed with some porous material. This 
arrangement will give a cell with a very high resistance, it matters 
little whether the cells are exposed to air or are hermetically sealed. 
Some sealed cells which had been fliled up for three months were 
found to give the same results as freshly prepared cells. The 
electromotive force. whi(di is equal to about l oD volts, does not 
become constant until after some days. This t’'ino being necessary 
for the mercury to acquire a condition of equilibrium. The eleetro- 
iiiotive force is iiulependent of the concentration of the zinc sulphate 
solution, provided that its sp. gr. is above 1'02, and it is not alfectod 
by replacing or amalgamating the zinc. It varies very slightly with 
the temperature, the variations being only O'OOOl per degree between 
O'’ and do"'. If the current does not exceed 0 001 ampere, polarisation 
rapidly disappears when the circuit is broken, and in practice the 
circuit is only closed just at the time the observation is to be made. 
Any effect of accidental closing of the circuit may be avoided by 
making tlie internal resistance equal to 1000 ohms. The cell can be 
used with galvanometers as well as with electrometers. 

C, H. B. 

Galvanic Polarisation produced by Feeble Electromotive 
Forces. By C. Fromme {Ann, Fliys, Ghem, [2], 29, 4D7—544; 30, 
77—95, 320—343, and 503—530).—The author has made a great 
number of experiments on the polarisation of platinum, gold, and 
palladium electrodes. The arrangements were such that the polarisa¬ 
tion could be measured by means of an electrometer both during the 
passage of the current and after the ciremit had been broken. By 
comparison with a neutral plate, the polarisation of each electrode 
could be separately measured, and the rate of its change during the 
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passage of tte current and after breaking circuit, as well as tbe^ 
influence on it of the presence or absence of air in the voltameter, 
rise of temperature, and so forth, could be studied. In the first three 
papers, the results obtained respectively with platinum, .gold, and 
palladium, are described ; the fourth contains a resume and discussion. 
From the latter, the following few observations, bearing specially on 
the occlusion of gases by these metals, are taken. 

Water acidified with sulphuric acid appears to be decomposed even 
by the weakest currents. Of the liberated gases, one portion condenses 
on the surface of the electrodes; a second portion penetrates or is 
occluded by the metal; and a third is either scattered or dissolved in 
the surrounding liquid. The experiments make it highly probable 
that oxjgen is occluded as well as hydrogen. The electromotive force 
of polarisation depends solely on the surface-condensed gas; that 
which has penetrated the electrodes has a great influence on the 
rate at which polarisation increases or diminishes under different 
conditions. 

The polarisation developed in an air-free voltameter by a feeble 
current (from one Daniell), approaches the battery electromotive force 
more nearly the less the total resistance of the circuit. Under no 
conditions does it actually equal the latter; hence there is always a 
slight residual current flowing through the cell. The insertion of a 
resistance into the circuit then diminishes both anode and cathode 
polarisation. If the charging current has been feeble and of short 
duration, and the voltameter air-free, the nile of loss of H-polarisatiori 
reaches its maxiuinm only after a time; but when air is present part 
of the hydrogen is at once oxidised, and the polarisation sinks 
rapidly. When the charging current has been strong, presence of 
air makes but little difference in the loss of 0-polarisatiou ; but with 
a feeble charging current, presence of air acts so as to increase the 
original 0-polarisation, and hence its rate of change when a resistance 
is inserted. On the other hand, when the charging current has been 
long continued, both the electrodes and the surrounding liquid become 
saturated with gas ; the occluded gas slowly leaks out when the 
charging current is diminished by the resistance, and consequently 
both polarisations fall away slowly. 

The polarisation developed by a current is also affected by the 
previous condition of the electrodes. The important factor in such 
cases is occlusion. The occlusion of hydrogen by platinum and 
palladium is well established; that of oxygen is rendered probable by 
the fact that when a feeble current is passed successively in opposite 
directions through a voltameter, and the circuit then broken, the 
plate which was originally the anode shows at first a slight H-polarisa¬ 
tion, which soon gives place to 0-polarisation. The occlusion of gases 
by platinum appears to occur for forces between 0*8 and 1’6 of a 
Daniell. 

A curious phenomenon is observed when two electrodes, previously 
polarised by a Daniell, are placed in circuit. Both then show equal 
O-polarisation. This is, partly at least, due to the fact that the 
original 0- was stronger than the H-polarisation. With a stronger 
charging current (one chromic acid element), the electrodes become 
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more nearly saturated with gas, and on connecting them both show a 
transient H-polarisation, which is soon changed to O*polarisation. 

The polarisation of cither electrode increases as its surface is 
diminished ; that is, it is proportional to the density with which the 
gas is separated. 

An investigation of the rate of loss of both H- and 0-polari¬ 
sation, on open circuit, showed that this is never uniform, but 
readies maximum and minimum values. Two explanations of this 
are suggested. One is, that the union of the occluded gases with 
the metal is not a union in fixed proportions; and hence the dissocia¬ 
tion may show maximum and minimum values. Another rests on the 
following considerations:—The motion of the occluded gases in the 
substance of an electrode must always take place in the direction of 
least saturation, and during charging must be from without inwards. 
The moment the circuit is broken, a rapid escape of gas takes place 
from the surface; and there will then bo at some little depth a layer 
of metal highly charged with gas, having on each side of it less 
saturated layers. For some time afterwards, therefore, the motion 
will take yjlace in two directions. A scries of wave-like motions of 
the gas will then ensue, which accounts for the maxima and minima. 
The shorter the duration of the charging current, tlie more rapidly the 
gas condensation diminishes from without inwards, and the sooner the 
mte at which polarisation disappears reaches its maximum. A com¬ 
parison of these rates for the anode and cathode leads the author to 
the conclusion that the union of platinum with oxygen is of a looser 
nature than that with hydrogen, and the motion of the former gas 
within the electrode more free. 

Nevertheless, even when the polarising current has been of brief 
duration, and the cathode not previously 0-polarised, the loss of 
H-polarisation still reaches a maximum afier a distinct interval. This 
points either to the normal presence of oxygen in the platinum 
(possibly absorbed during the preliminary heating to redness) ; or, as 
Streintz suggests (Awn. Phys, Chem, [2], 13, 644; and 17, 841), to 
pure platinum being electronegative towards the same metal contain¬ 
ing hydrogen. 

The results with gold electrodes are essentially the same as, although 
somewhat more complex than, those with platinum. They point to 
the occlusion of gases by this metal for two strengths of battery 
electromotive force, namely, between 0*2 and 0 7 and above 1*1 
Daniell. The presence of air in the voltameter diminishes the force 
required for occlusion. 

The results with palladium are explained by the enormous occlusion 
of hydrogen, which takes place principally for forces between 0*4 and 
1*4 of a Daniell, and by the superficial oxidation of the metal. But 
even here occlusion of oxygon probably takes place. Only after long 
passage of a strong current (one chromic acid element) does palladium 
become completely saturated with hydrogen; and the discharge of 
this gas when the circuit is broken may then last for weeks. 

Warming the voltameter may diminish 0-polarisation by scattering 
the gas ; in the same way, it may diminish H-polarisation when this 
is high, but may increase it by assisting the escape of occluded gas 
when the polarisation is feeble. Cu. B. 
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Action of Ethylene Bromide on Alkyl-metallic Oxides: 
Preparation of Acetylene. By Db Forcrand {OompL rend,, 104, 
696—699).—The author’s researches on the action of ethylene bromide 
on alkyl-metallic oxides dissolved in the corresponding alcohols show 
that the reaction CaH 4 Br 2 liquid + 2ROM dissolved in nROH = 
2MBr precipitated inn + 2R0H + C 2 H 2 gas, develops in the cases 
of the first five alkyl potassium oxides -f 16*92; -fl9*.^0; +22*44; 
+ 32*94; +27*32 Cal, respectively, and in the cases of the first three 
sodium compounds +1*36; +8*86; +13*66 respectively. The corre¬ 
sponding reaction with the solid compounds develops + 41*46; + 46*48; 
+ 45*94; +60*72, and +44*50 Cal. respectively in the case of the 
potassium alkyl oxides, and +31*74; +29*18; +33*2; +34*92; 
+ 35*02 Cal, respectively in the case of the sodium compounds. 

In all these reactions monobromethylene is also produced. The 
heat of formation of this compound is not known, but the difference 
between it and y, the heiit developed in the above reactions, is greater 
the greater the value of y. It follows that at the same tempemture 
the proportion of acetylene in the,product will be greater, and that of 
monobromethylene less, the greater the value of y, a conclusion which 
is confirmed by experiment. 

The greatest development of heat is observed in the case of potas¬ 
sium isobutyl oxide, and this compound can be used for the prepara¬ 
tion of acetylene. Potassium is dissolved in isobutyl alcohol, the 
excess of alcohol distilled off in a curren^of dry hydrogen, and the 
residue heated at 200° in hydrogen, and after cooling, mixed gradually 
with ethylene bromide. The reaction takes place at the ordinary 
temperature, and the gas is purified from isobutyl alcohol and mono¬ 
bromethylene by passing it through absolute alcohol; 600 to 600 c.c. 
can be obtained from 2 grams of potassium. Potassium otlioxido can 
also be used, but the gas contains a greater proportion of mono¬ 
bromethylene. 

In 1861, Sawitsch (Compf. rend,, 62, 157) obtained acetylene by 
the action of ethylene bromide on sodium amyl oxide in sealed tubes 
at 100°; and, from potassium ethoxide and propylene dibromide ho 
obtained allylene. C. H. B. 

Heat of Formation of Tartar Emetic. By Guntz {Gompt, rend,, 
104, 699—707).—The heat of formation of potassium hydrogen 
tartrate was determined by. diBsolviug equivalent quantities of normal 
potassium tartrate and,tartaric acid in dilute hydrochloric acid. 


O^Hepc solid + C 4 H 40 flK 2 solid = 2 C 4 H 5 O 6 K 

solid... develops + 8*0 X 2 Cal. 

C 4 H 6 O 6 -solid + KHO solid = C 4 H 5 O 6 K solid 

+ H 2 O solid... + 35*1 „ 


The heat developed by the action of tartaric acid on the normal 
tartrate is of the same oi*der as that developed by the action of 
sulphuric acid on the normal sulphate (+7*5 Cal.). 

The heat of formation of tartar emetic was determined by dissolving 
equivalent quantities of potassium hydrogen tartrate and antimony 
oxide in dilute hydrofluoric acid. 
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♦08H40io,KO,HO solid + ShO, solid = HO 
solid + CfiHiOiojKOjSbOa solid. develops —0-85 Cal. 

The heat of solution of the anhydrous salt at 12° is — 5T ; of the 
hydrated salt —6*3, whence— 

♦C 8 H 40 ,o,KO,Sb 03 solid + HO solid = 

C 8 H 4 O, 0 ,KO,SbO 3 ,HO solid. develops -0*5 Cal. 

In the process of drying, tartar emetic should not be heated above 
lOU®, since at 110—120^' it loses more than one equivalent of water. 
When heated a< 180°, it loses two equivalents of water, as Dumas 
observed, and forms an anhydride which dissolves in water with 
development of heat and production of a solution identical with an 
ordinary solution of tartar emetic. 

*C 8 HD 8 ,K 0 ,Sb 03 solid -f H 2 O 2 solid = 

CyHiOiojKOjSbOs solid . develops +4*1 Cal. 

C. H. B. 

Influence of Double- and Ring - linking on Molecular 
Volumes, By A. Horstmann (i/cr., 20, 7d(>—781).—Jn this paper, 
the author luis brought together and classified in numerous tables the 
values obtained by various investigators for the molecular volumes 
(both at 0° and at the boiling point) of such substances as seemed 
likely to throw light on the influence of molecular stiucture on the 
molecular volumes of organic compounds. 

Comparing compounds with open carbon-chains, the author finds 
that when a double linking is converted into a single linking by the 
addition of two atoms of hydrogen, the molecular volume increases, the 
increase at 0° varying from 4’I to 9*4, the mean increase being 6’4. 
The instances taken include the coiiv »rsion of unsaturated into 
saturated compouuds, as well as of highly unsaturatcd eoiupouiids 
into less unsaturated (such as diallyl into hexylene). Most of the 
differences observed lie closely around the mean, G*4. 

Next, taking substances containing the benzene-ring and comparing 
their molecular volumes with those of their hexahydrides, the mean 
difference is fouiul to be for 61:1 = 22*4, or for = / O, or iieai'Jy 
the same as in the case of the open-chain formation. But when by a 
further addition of Ha we pass from the hydrides of the aromatic 
compounds to fully saturated compounds the increase is much greater, 
the mean for Ha being 16*2. This latter passage is of course accom¬ 
panied with the change from the ring to the open formation. Similar 
results are shown between hydrides of aromatic compounds and their 
isomerides with open chains. In this case—where there is only 
difference of constitution and not of amount of hydrogen present— 
the molecular volumes of the compounds with open chains exceed 
those of the isomeric benzene compounds by about 8*5. Similar results 
are obtained by a comparison of compounds of the naphthalene series 
(containing two rings) with corresponding compounds of the aromatic 
and fatty series. 


* These equations are given as in the original paper, O 8. 
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Turning to the thiophen series, no siicli easy comparisons can be 
made since no hydrides are known. Bat comparing thiophen with 
diethyl sulphide, we find the molecular volume of the latter (107*6) to 
be 80*4 in excess of that of thiophen (77*2). Now here we have an 
addition of 3 H 3 , a change of two double linkings to single ones, and 
of the ring to the open formation. Taking the numbers derived from 
the benzene series, we should obtain (7 5 X 2) 4“ 16*5 = 31’5, or 
almost exactly the difference found. Thus, although as we do not 
know the intermediate hydride we cannot speak with certainty, the 
numbers seem again in the thiophen series to point to a greater 
difference being caused by the addition of the two hydrogen-atoms 
which cause a breaking up of the ring formation, than is caused by 
a like addition when only a change from doable to single linking 
takes place. 

With regard to coTni>ouTKls containing nitrogen, we find in the 
fatty series that the conversion of nitriles to amines by the addition 
of 2 H 2 , gives a mean increase of 11*8 or 2 X 5*9. In the case of 
pyridine-derivatives, comparison is more difficult, since the possible 
variation of mode of linking of the nitrogen-atom comes into con¬ 
sideration. But comparing the pyridine compounds with their hexa- 
hydrides we find the increase 8 H 2 = 16*8 or 3 x 5*6, and further 
comparing these hydrides with the corresponding amines of the fatty 
series wo find the mean increase, H 2 = 18*6. 

The above numbers all refer to molecul^ volumes determined at 0®. 
If those determined at the boiling point are employed, similar results 
are obtained, although of course the actual numbers are slightly 
difEorent, In this case, the mean values are as follows:—I. Where 
the change is simply from double to single linking, H 3 in the fatty 
series = 7*1, in the aromatic series = 8*2, in the naphthalene scries 
= 8*0, in the nil-rogeiiouR fatty series = 3*6, in the pyridine series 
= 6*5. II. Where the change is from the closed ring to the open 
chain H* = 20 * 2 . 

From the above results, the author draws the conclusion that 
“ unsaturated compounds with ring formulae have much smaller 
molecular volumes than their isomerides with open chains and poly¬ 
linkings.’* He considers that in the present sf^te of our knowledge 
of the subject, and absence of information as to the disturbing 
influences of other constitutional variations, no great stress should be 
laid on the actual numeincal amounts of these differences, and that 
for the same reason it is also not well at present to attempt to 
calculate absolute values for the elements. The results obtained with 
compounds of the aromatic, thiophen, and pyridine series seem to 
speak in favour of Kekule’s ring formulas. L. T. T. 

Effect of Sulphuric Acid on the Solubility of Sulphates. 

By B. Engel {Compt rend,, 104 , 506—508).—When sulphuric acid 
is added to solutions of sulphates which do not form acid salts, the 
solubility of the sulphate is diminished, but not in the same way as 
the solubility of chlorides in hydrochloric acid; that is to say, one 
equivalent of the acid does not precipitate one equivalent of the salt. 
The sulphuric acid behaves as if each molecule combined with 
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12 mols. of Avater and prevented them from exerting any solvent 
action. When the quantity of acid is very large, the divergences from 
this law become more marked. Details are given in the case of 
copper and cadmium sulphates. Other sulphates beliave in a similar 
manner. The solubility of zinc sulphate is diminished by the first 
12 equivalents of sulphuric acid, and it is only beyond this point 
that an acid salt begins to be formed. Magnesium sulphate and some 
others also show this phenomenon. C. H. B. 

A Particular Case of Solution. By F. Parmkntier (Compt, 
rend., 104, 686—688).—Crystallised phosphomolyhdie a(n’d contain¬ 
ing 23*4 per cent, of water di^soIve8 in ether with development of 
heat, but if excess of other is then added, and the liquid agitated, the 
ether and the ethereal solution of the acid will not mix, but separate 
into two distinct layers. If the crystals were not dry, or if the ether 
was not really anhydrous, water separates fis a third intermediate layer. 
When the ether is evaporated, the phosphomolyhdie acicl crystallises 
in the ordinary form. If the ethereal solution is separated from 
excess of ether, and heated in a sealed tube, a quantity of ether 
separates as a supernatant layer, the volume of whicli increases as the 
temperature I'ises. After cooling, the sii])ernaiant layer can again be 
mixed with the rest of the liquid, and a homogeneous tliiid is 
obtained. 

An ethereal solution of ])hosphomolyl)ilie acid saturated at 13” has a 
sp. gr. of 1 3, and is soluble in alcohol in all proportions, hut will not 
dissolve in wat(*r. If an aqueous soluthm of phosphornolyhdic acid is 
agitated with (ther, tlie wliole of the acid is nuiioved from the vMiter, 
and the ethereal solution separates and sinks to the bottom. If the 
crystals of the acid are allowed to ettloresce, or ai'c heated a-t for 
some time, iiiey afterwards only diss»d\e in ether if a sufficient 
quantity of water is added. 

The solubility of the acid in ether increases with the temperature, 
the quantity dissolved by 100 parts of ether being as follows :— 

0 ®. 81 ". 19 - 3 ” 27 - 4 '". 320 ". 

80-6 84-7 96*7 103-9 107*9 

The solution of 1 kilo, of the acid in ether develops 22-8 Cal. or 
90*2 Cal. per gram-inoleenle. A solution saturated with ether ean 
dissolve large quantities of the acid with development of heat, but 
with separation of water as a supernatant layer. C. li. B. 

Solubility of Calcium Orthobutyrate and Isobutyrate. By 

J. Chancel and F. Pakmentiek {Compt. reml.^ 104, 474—478).— 
Chatelier (Abstr., 1885, 340, 473) has deduced a relation between 
the heat of dissolution of a suhstance and its solubility, according to 
which, if dissolution takes place with absorption of heat, the solubility 
increases with a rise of temperature, and vice versa. The authoi's 
have determined the solubility of normal calcium butyrate, which 
diminishes with a rise of temperature, and of calcium isobutyrate, 
which increases with a rise of teinpemture below 80 °. 

Calcium ortljohiityrate forms nacreous lamella) of the composition 
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Ca(C 4 H 702)2 + HjO, which do nofc lose their water below 130°. The 
solubility decreases gradually up to 60°, and then increases, the solu¬ 
bility at 100° being almost equal to that at 40°. The molecular heat 
of dissolution of its saturated solution in excess of water is +2*5, and 
hence the molecular heat of dissolution of calcium orthobutyrate to 
saturation is +o’8 Cal. 

Calcium, isohidyrate forms long prisms, which contain 5 mols. H^O, 
and ai’e very efflorescent. When heated at 100°, these crystals yield 
a hydrate containing 1 mol. HoO, which forms thin lamellee, resem¬ 
bling those of the ortho-salt, but efflorescent at the ordinary tempera¬ 
ture. Its solubility increases gradually with the temperature up to 
80°, and then diminishes, the value at 100° being the same as at 60°. 
The molecular heatof dissolution of the pentahydrated salt is +31 Cal.; 
the molecular heatof dissolution of its saturated solution is +2*5 Cal., 
and the difEereiice (0’6 Cal.) is the molecular heat of solution of 
calcium isobutyrate to saturation. Hence, although the solubility of 
the salt increases with the temperature, it develops heat when 
dissolved to saturation. If the anhydrous salt had been used, this 
development would have been still greater. 

It is evident from those facts that Chatelier’s result cannot be 
regarded as a general law. C. II. B. 

Laws of Solution: a Reply to Chancel and Parmentier. 

By H. Le CuATELiKit (Comjd. reud,, 104^671)—082).—Chancel and 
Parmentier’s value for the heat of dissolution of calcium isobutyrate 
(preceding Absiraot) is within the error of experiment. Calcium 
orthobutyrato obeys the author’s law. 

' The sign of the heat of dissolution to saturation is readily deter¬ 
mined by pouring a small quantity of w^ater on an excess of the salt, 
and observing the movements of a thermometer placed in it, care 
being taken to avoid the presence of any effloresced crystals. The 
author finds in this way that tiie dissolution of calcium isobutyrate at 
the ordinary temperature produces a fall of temperature, whilst at 
100° it produces a rise of temperature. The dissolution of the ortho- 
butyrate is accompanied by a fall of temperature. In all cases the 
sign of the heat of dissolution is in agreement with the author’s law. 

The heat of dissolution of calcium isobutyrate which crystallises with 
at least 4 mols. H 2 O above 8U'\ undergoes a sadden change of 3 cal. 
at this temperature, and it follows from the author’s law that there 
should be a corresponding sudden change in the solubility. Chancel 
and Parmentier’s results indicate the occurrence of such a variation 
at about 85°. C. H. B. 

CoeflBlcients of Chemical Affinity. By P. Chroustchoff and A. 
Martinoff {Uompt, rend,, 104 , 571—574),—The authors have deter- 
lijined the composition of the precipitates formed by mixing dilute 
solutions of strontium chloride, barium chloride, and potassium 
sulphate, and barium chloride, potassium sulphate, and potassium 
chi'omate. The proportion of the different compounds in the pre¬ 
cipitates varies with the order of mixing and the time during which 
the precipitate is left in contact with the liquid. Stmiitiam sulphate 
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is completely cotivertod into barium sulphate by contact with barium 
chloride solution for several hours. 12 per cent, of barium sulphate 
is converted into barium chromate by contact for 47 minutes with 
a solution containing potassium sulphate and potassium chromate 
in equivalent proportions, whilst 1*5 per cent, of barium chromate 
is converted into barium sulphate in the same time in contact with a 
similar solution. The limits of the reaction do not attain more than 
22 per cent, and 17 per cent, respectively, even after 40 to 45 hours. 

The initial composition of mixed precipitates formed by mixing 
salts in equivalent proportions approximates to a symmetrical distri¬ 
bution such that the precipitate contains 50 per cent, of each of the 
insoluhle substances. The phenomenon of precipitation under these 
conditions is the result of the superposition of two distinct phases, 
the first of which is a purely mechanical initial distinbution of all 
three substances according to tlie cliances of their intermolecular 
encounters, whilst the second phase consists in a socondaiy (simul¬ 
taneous or consecutive) transformation of the precipitates once formed 
by the action of the surrounding liquid. This secondary action takes 
place with a velocity which vai'ics according to circuTnstances. 
Neither the initial nor the final composition of the prcci})itates 
serves to furnish coefficients of chemical affinity. C. H. B. 


Inorganic Chemistry. 


Compounds formed by the Action of Nitrous Acid on 
Sulphurous Acid. By F. Eascjiuj (JW., 20, 584 — 58'd).-~Tlie 
author states that the results of his investigation of the compounds 
formed by the action of nitrous acid on sulplmrous acid, confirm those 
arrived at by Berglund (this Jour., 1876, ii, 44; 1877, ii. 111), but 
are at variance with those put forward by Claus and Koch (ihid,, 
1871, 307, 059). Other compounds have been obtained in addition 
to those already known, and these form three series, which may be 
regarded as derived from the liydrate of nitrous acid, fi’om the hypo¬ 
thetical dihydroxy lamine, and from hydroxy la mine, by the successive 
substitution of SOgH for hydroxyl. Tliey will be described later. 

When an aqueous solution of hydroxjlamine hydrocliloride is satu¬ 
rated with sulphurous anhydride and afterwards evaporated, a large 
yield of amidosulphonic acid is obtained. W^. P. W. 

Carbonic Anhydride In the Air. By T. C. Van Nuts and 
B. F. Adams (Amer. Chew. /., 9,64—06).—Eighteen estimations are 
given of the carbonic anhydride in air taken from University Park, 
Bloomington, one-half metre from the ground, and at 10 a.m. on 
different days in April. The average is 28T6 vols. p(T 100,000 vols. 
of air, the maximum 28*98, the minimum 27*34. Van Niiys’ apparatus 
(Abstr., 1886, 835) was employed. H. B. 
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Vaponr-density of Potassium Iodide. By J. Mensching and 
V. Metkk (Ber., 20, 682—683).—The authors have determined the 
vapour-density of potassium iodide in an atmosphere of nitrogen at a 
tempeTature of 1320®, and obtained in two experiments the values of 
5*85 and 5'85, compared with 6*75, the density required by the formula 
KI. W. R W. 

New Hydrate of Sodium Hydroxide. By C. Gottig (J?er., 20, 
643—544).—When a solution of sodium hydroxide in 96'8 per cent, 
alcohol of sp. gr. 0'935 is gradually heated to 26—30®, very slender, 
lustrous crystals slowly separate; these gradually disappear either on 
cooling or on further heating the solution. If the temperature is 
raised to 80®, the solution is almost clear, but as the solvent 
gradually evaporates a fresh separation of denser crystals occurs; 
these have the composition NaHO + 2 H 2 O. The new hydrate is not 
very hygroscopic, and readily absorbs carbonic anhydride; when 
thrown on to water, it swims about on the surface like sodium, and 
quickly dissolves. Its gives off a portion of its water of crystallisation 
in a desiccator over calcium chloride or sulphuric acid, loses about, 
one-half at 120"', and is almost anhydrous at 220®. W. P. W. 

Action of Metals on Solutions of Silver Nitrate. By J. B. 

Senpeueks (Counpt, rend.^ 104, 6U4—50G).—If pure sheet lead is 
placed in a solution of silver nitrate Containing not more than 
20 grams per litre, when one equivalent of load has been dissolved, 
only about three-fourths of an equivalent of silver is precipitated. 
When all the silver has been precipitated, it is found that two 
equivalents of lofid have been dissolved, and the solution contains 
lead nitroso-nitnite. If an excess of lead is left in the solution, the 
nitroso-nitrate is decomposed, and the reaction becomes complete 
when three equivalents of lead have been dissolved and tribasic lead 
nitrite has been formed. 

The action of metallic lead on solutions of lead nitrate is very slow. 
Zinc, iron, tin, antimony and aluminium behave in a similar 
manner. In the case of zinc, nitrous oxide is given off together with 
a little nitrogen. The reaction is complete when four equivalents of 
zinc have undergone alteration, but only a small proportion of this 
passes into solution, the greater part remaining with the precipitated 
silver in the form of zinc hydroxide mixed with a little basic zinc 
nitrate. Under the same conditions, two equivalents of aluminium 
are altered with formation of the hydroxide and evolution of nitric 
oxide. A solution of zinc nitrate is not attacked by zinc in the cold, 
and aluminium is not attacked by nitric acid in the cold. 

The decomposition of the nitrate and precipitation of the metal are 
correlated phenomena, and the precipitation of the silver determines 
the reduction of the acid radicle in the new salt. This reduction 
begins before the precipitation is complete, and continues simul- 
taneously with the precipitation of the remainder of the silver. 

C H B 

Zinc-Eiaen. By H. N. Wareen (Chem, News^ 65, 100). —Thi» 
alloy may be prepared in the following manner:—1 to 2 pounds 
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of zinc are melied in a clay crucible, 3 to 3^ ozs. of anhydrous 
sodium ferrous chloride are thrown in, and the crucible is immediately 
covered ; violent reaction ensues, and the above alloy is produced. It 
is very brittle, has a full metallic lustre, and is easily pulverised. 

D. A. L. 

Ammonio-zinc Chlorides. By H. Thoms (Ber,, 20, 743—744). 
—Compounds of the formula ZnChjNHa and ZnCl2,5NH3 -f H 2 O, are 
already known. The author finds that if a stream of ammonia is 
passed into a hot concentrated solution of zinc chloride until the 
precipitate first formed is redissolved, and the whole is then allowed 
to cool, nacreous scales of the composition ZriCl2,4NH3 + crystal¬ 
lise out. On concentration, the mother-liquor yields crystals of the 
formula ZnCL 2 , 2 NH 3 ; tins compound separates in colourless rhombic 
crystals, which do not change on exposure to air. It is insoluble in 
water, but when boiled with it decompr>sc8 with evolution of ammonia. 
It is easily soluble in solutions of ammonia or ammonium chloride. 
The same compound is also formed when ammonia is added to a cold 
dilute solution of zinc chloride until the precipitate first formed is 
redisBolved, or when freshly precipilated zinc hydroxide is dissolved in 
a concentrated solution of ammonium chloride. The author has also 
found well-formed crystals of it in Leclanche cells. Ho considers the 
cpDstituiion to be expressed by the formula NllaChZn’NHaCl. 

L. T. T. 

Cerite Earths. By E. Demar<^ay {CowpL remd., 104, 580).—The 
author has previously showai that tlie line 417 attributed to samarium, 
is not due to the substance wdiich gives the lino 400. Further 
experiments show that tlie line 417 is not due to the substance v/hich 
gives the Vdue lines 480, 463, but at present there is no evidence that 
the lines 400, 480, 463 have a common ojigin. 

The fractions obtained included some very rich in prascodidymium, 
and others which were free from this substance. The intermediate 
fractions show^ed the line 4G9 with an intensity equal to that of line 
444. This lino is attributed by Welsbach to prascodidymium, but its 
intensity in the intermediate fractions was very much greater than in 
the fractions consisting of almost pure praseodidymium, and it follows 
that this band is really duo to some other substance. C. II. B. 

Products from the Cowle’s Electrical Furnace. By C. F. 

Mabert {Amer. Chern, 9, 11—15).—During the reduction of 
corundum a not inconsiderable amount of aluminium is volatilised, 
but this is prevented to a considerable extent by conducting the reduc¬ 
tion in presence of heavy metals, snch as copper, iron, or tin. The slag 
produced is principally an aluminate of calcium, formed from the 
lime used in preparing the charcoal lining of the furnace. The copper 
aluminium alloys contains—10per cent, of crystalline silicon, and also 
calcium up to 3 per cent. Iron cannot be made to alloy with as large 
a proportion of aluminium as copper, usually the alloy contains only 
between 6 and 10 per cent., with 2*5 per cent, of silicon, and 2*5 to 
3*7 per cent, of carbon. Such alloys possess valuable pi'operties for 
foundry purposes, and are available for introducing aluminium into 
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steel. Sand is readily reduced, and copper will dissolve the silicon to 
the extent of 14 per cent.; the addition of small quantities of silicon 
increases the tensile strength of certain metals; thus the tensile 
strength of aluminium bronze (100,000 lbs. to the square inch) is 
increased to 120,000 lbs. by the addition of ]—2 per cent, of silicon. 
When silica alone is reduced, an amorphous-' greenish substance is 
found between the silicon and the silica; it is difficult to obtain pure, 
but from its mode of formation, properties, and the results of its 
analysis, is evidently silicon monoxide. H. B. 

Action of Carbon Tetrachloride on Oxides. By L. Meter 
(Bcr., 20, 681—683).—When alnmina is heated in a Glaser’s furnace 
in a current of carbon tetrachloride (the air in the tube being first 
replaced by some dry indifferent gas), it is converted into aluminium 
chloride ; carbonic anhydride, carbonic oxide, carbon oxychloride, and 
chlorine are formed in the reaction. The oxides of beryllium, mag- 
nesiura, aluminium, and cerium are readily converted into the chlo¬ 
rides, whilst the anhydrides of boric, silicic, and titanic acids, and 
zirconia remain unchanged at the temperature of the Glaser furnat:e. 
The method is preferable to Oerstedt’s for the preparation of such 
chlorides as volatilise with difficulty. N. H. M. 

Preparation of Barium Manganate. By E. Donath (DingL 
polyt 263, 246).—This green pigmeiiiis prepared by heating man¬ 
ganese carbonate with 2 to 2^ times its weight of commercial barium 
dioxide in a porcelain crucible. A better green is obtained when well 
pulverised manganese dioxide (containing 91 per cent, of Mn02) is 
heated with three times its weight of barium dioxide. D. B. 

Formation of Manganates from Permanganates. By G. 

Rousseau {Compt. rend.^ 104, 786—788).—It is well known that 
when potassium permanganate is heated at 240^ it splits up into 
potassium manganate, manganese dioxide, and oxygen. The author 
has found that if the beating is further prolonged, the manganese 
dioxide acts on the mangauato with a velocity which increases with 
the temperature. The product consists of brownish-black microscopic 
crystals, which are very hygroscopic, owing to the presence of potas¬ 
sium oxide. After prolonged washing they have the composition of a 
heptamanganite, 7Mn02,K20. 

The same compound is obtained in magnificent lamell® when 
potassium permanganate is heated at 800° in a bath of potassium 
chloride. It is only formed out of contact with air, but is vevj stable, 
and is not decomposed in the oxidising flame, even at a bright red 
heat. 

The formation of the manganite may be explained in the following 
manner. The permanganate first decomposes into manganate, man¬ 
ganese dioxide, and oxygen, and the manganate and dioxide react, 
with formation of fresh permanganate, manganese dioxide, and potas¬ 
sium oxide: Mn02 + 3 K 2 Mn 04 = K2Mn208 + 2Mn02 + 2 K 2 O. The 
permanganate decomposes as before, and the same cycle of changes 
takes place, with a gradual increase in the amount of manganite and 
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free alkali, and a destruction of manganate and permanganate. These 
facts also explain the somewhat frequent failures in the preparation 
of the manganate. If the temperature is too high, reaction takes 
place between the manganate and the excess of dioxide. 

Barium permanganate decomposes in a similar manner at 320®. If 
decomposition takes place in a closed vessel, the product is a diman- 
ganito, 2 Mn 02 ,BaO, but if no precautions are taken to prevent 
access of moist air, the product is a heptamanganite, 7 Mn 02 ,Ba 0 . 
Strontium and calcium permanganates behave similarly. 

According to unpublished experiments of G. Lallement, metallic 
permanganates are converted into manganites at 100—150®. It is 
probable, therefore, that the method described is a general method 
for the preparation of metallic manganites. C. H. B. 

Non-existence of Chromium Heptasulphide. By G. Bender 
(JBer., 20, 726—728).—The author attempted to prepare chromium 
heptasulphide by the method employed by Phipson (Chem. News, 4, 
125), and also by varying the conditions as much as possible, but 
obtained a mixed product containing less than half the amount of 
sulphur which would be contained in a heptasulphide. 

N. H. M. 

Lower Oxides of Molybdenum. By W. Muthmann {Annalen, 
238, 108—137).—The preparation of molybdenum dtoMde has been 
described by Svanborg and Struve (/. pr. Chem., 44, 257) and by 
Ullik (Annale^i, 144, 227). It is conveniently obtained by fusing a 
mixture of anhydrous ammonium molybdate (8 grams), raolybdio 
acid (7 grams), calcined potassium carbonate (14 grams), and boric 
acid (7 grams). 

Molybdenum dioxide molybdate, M 05 O 12 , first described by Berlin, is 
prepai’ed by beating a mixture of ammonium molybdate (1 part) and 
molybdic acid (2 parts). The product is repeatedly extracted with 
ammonia, and finally with strong hydrochloric acid, to remove a 
compound of molybdenum and nitrogen. This oxide is not attacked 
by alkalis, but it dissolves in warm strong sulphuric acid, forming a 
green solution, which easily parts with sulphurous anhydride, and 
turns blue. Nitric acid, aqua regia, and chlorine-water convert Mo 60 i 2 
into the trioxide. 

The blue oxide of molybdenum, which is formed by tho action of 
reducing agents on solutions of molybdic acid, or by boiling 
molybdenum.sulphuric acid, MoOsjSOa, with metallic molybdenum, 
lias the composition MoaOe. The olive-green oxide described by 
Berzelius appears to be a mixture of MoaOg and the hydroxide 
Mo(OH)4. 

When molybdenum is dissolved in strong sulphuric acid, the di¬ 
oxide is first formed, which oxidises to molybdic acid. Tho molybdic 
acid combines with the dioxide, forming MoaOia. At a higher tem¬ 
perature sulphur dioxide is given off, and MoaOg and MoOa are 
formed. 

A dark.grey powder of the, composition ZnaMoaOH is formed by 
fusing sodium trimolybdate with metallic zinc. A similar magnesium 
compound has also been prepared. W. C. W. 

VOL. Lii. 2 0 
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Chlorostanxdc (Hydrochlorostannio) Acid. By K. S^ubbbt 
(Ber,, 20, 793—794).—Engel has described (Abstr., 1886, 984) a 
compound, H 2 SnCl 6 + 6 H 2 O, under the above name. The author, in 
conjunction with SchUrmann, has also independently obtained the 
same compound. He states that the best and easiest means of 
preparing it is as follows:—Stannic chloride is mixed with concen* 
trated pure hydrochloric acid in such proportions that the water in 
the acid shall be in relation to the stannic chloride as SnCh : 6 H 2 O, 
100 parts of stannic chloride require 6215 parts of 33 per cent, hydro¬ 
chloric acid. Combination ensues, the mass becomes hot and softens, 
and hydrogen chloride is evolved. About 8 parts more of dry hydro¬ 
gen chloride are then slowly passed into the mixture, which is then 
cooled. The whole solidifies to a scaly crystalline mass of the 
pure acid. The author gives the melting point of the pure substance 
as 19*2". L. T. T. 

Bromostannic fHydrobromostaniiic) Acid. By K, Sbobbrt 
and ScHUBMANN (J?er., 794 — 796).—^I'he authors have obtained this 
compound in a way analogous to that employed (st^e preceding 
Abstract) for the preparation of the corresponding cbloro-compound, 
100 parts of melted stannic bromide were mixed with 74*1 parts of 
50 per cent, hydrobromio acid. These proportions contain the neces¬ 
sary constituents for the formation of the compound H 2 SnBr 0 + 9 H 2 O. 
The two liquids gradually mix, assume^an amber colour, and the 
liquid gradually solidities, leaving but very little mother-liquor. The 
pure substance crystallises in amber-coloured needles or triclinic 
plates, and melts at 47®. It is very deliquescent, and evolves hydit)- 
gen bromide when exposed to the air, making its analysis very 
diflBcult. The analyses agree most closely with the formula H 2 SnBr 0 
+ 7H,0, but from analogy with the corresponding platino-com pound 
the authors are inclined to believe the composition to be more pro¬ 
bably H-^SuBre -f 9 H 2 O. The sodium salt^ Na 2 SnBr 6 -f 6 H 2 O, obtained 
by adding sodium carbonate to a solution of the acid, forms transpa¬ 
rent, yellow needles. It is easily soluble in water, effloresces in the 
air, and at 90® loses all its water and stannic bromide. 

L, T. T. 

Gold. Part II. By G. Kuiiss {Annalen^ 238, 30—77; compare 
this vol., p. 340).— The author reviews the various determinations of 
the atomic weight of gold which have been made from time to time by 
different chemists. For the purposes of this reseai’ch, the purest re¬ 
fined gold of commerce was dissolved in aqua regia, evaporated to 
dryness with hydrochloric acid, and the residue redissolved and diluted 
with a large volume of water to precipitate the silver chloride dis¬ 
solved by the acid liquid. The solution of auric chloride was further 
purified by one of the following methods;—I. The metal is precipi¬ 
tated by sulphurous acid, washed with hydrochloric acid and water, 
dried at 180®, and digested with strong sulphuric acid in a platinum 
dish to remove traces of silver. The residue is washed in hot water, 
dried, and fused in a platinum dish with potassium hydrogen sul¬ 
phate to remove palladium, and afterwards fused with potassium 
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ioitrate to remove iridium. Finally the gold is redissolved in aqua 
regia and reprecipitated by sulphurous acid. In methods II and III 
the ^old is precipitated from the dilute solution of auric chloride by 
oxalic acid or ferrous chloride instead of sulphurous acid. IV. The 
gold is precipitated by ferrous chloride and purified as in method I; 
the metal is dissolved in aqua regia and reprecipitated by sulphurous 
acid. It is again dissolved, and finally precipitated by means of oxalic 
acid. 

The author has mapped out the spark spectrum of gold ; his results 
agree fairly well with those of L. de Boisbaudran {S'pectres Lumineux^ 
Paris, 1874), with the exception that six linos, of wave-lengths 560*1, 
522*8, 621, 444*2, 434*5, 406*2, are missing. These lines observed by 
Boisbaudran are due to the presence of traces of platinum, palladium, 
and nitrogen. The terapei*ature of the prism exerts a considerable 
influence on the position which the bright bands of the spectra 
occupy. Gold can bo quantitatively separated from ruthenium, 
rhodium, and iridium by means of ferrous chloride, oxalic, or sul¬ 
phurous acid. The separation of gold from platinum is best effected 
by oxalic acid, and from palladium by sulphurous acid. 

w. c. w. 


Mineralogical Chemistry. 

New Zealand Graphite. By R. W. E. McIvor {Chem. News, 
66 , 125).—Two samples of graphite from Pakawan Bay, in Golden 
Bay, New Zealand, when dried, contained per cent.— 


Carbon. 34*99 51*45 

Ash. 65*01 48*55 

D. A. L. 


Natural Solutions of Cinnabar, Gold, and Associated Sul¬ 
phides. By G. F. Becker {Amer. J, Sci., 33, 199—210).—In the 
course of investigations on the geology of the quicksilver deposits of 
California, the author has taken up the question of the state of com¬ 
bination in which mercury is dissolved in natural waters. His experi¬ 
ments show that there is a series of mercury compounds of the 
form HgS,'/iNa 2 S, one or the other of which is soluble in aqueous 
solutions of sodium hydroxide, hydrosnlphide, or sulphide, and appa¬ 
rently also in pure water at various temperatures. These solutions 
subsist in the presence of sodium carbonates, borafces, and chlorides. 
The waters of Steamboat Springs and of Sulphur Bank contain 
mercury in this form. Iron disulphide, gold, and zinc blende readily 
dissolve in sodium sulphide, and form double sulphides with sodium 
analogous to those of mercury. Copper also forms a soluble double 
sulphide, but combines more readily with sodium hydrosulphide than 
with the simple sulphide. All these soluble sulpho-salts may exist in 
the presence of sodium carbonate. Mercuric sulphide is re^ily pre¬ 
cipitated from these solutions, diminishing temperature and pressure 

2 0 2 
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being eauees of precipitation. There are other natural methosde of 
precipitation. Thus, mercury is precipitated by strong solutionB 
of borax or hydrogen sulphide, or any stronger acid. At Steam^ 
boat Springs and Sulphur Bank, sulphuric acid is formed near the 
surface, and, percolating downward, precipitates mercury. Other 
ores and gold must be precipitated by the same causes. Another 
method by which mercury sulphide may be precipitated is mere dilu¬ 
tion. This precipitation is accompanied by the formation of thio<» 
sulphate, a salt actually occurring in the waters of Steamboat Springs. 

The conditions of the solution and precipitation of ores described by 
the author are undoubtedly mainly instrumental in forming the 
deposits of Steamboat Springs and Snlplmr Bank. Most of the other 
Californian quicksilver mines show similar ores and gangue minerals, 
and many of them are accompanied by warm springs, containing much 
the same salts in solution. Some of the gold deposits bear so close 
a resemblance to these deposits as to indicate that they also were 
formed by precipitation from solutions of soluble double sulphides. 

B. H. B. 

Artificial Formation of Rubies* By Fuemy (Compt rmd^ 104, 
737—738).—The methods employed by the author and Fell in 1877 
for the artificial preparation of rubies were—(1) To heat to bright 
redness in a fireclay crucible a mixture of alumina and red lead, 
with a minute quantity of potassium dicjjjromate; and (2) to heat to 
a high temperature equal weights of alumina and barium fluoride 
with traces of potassium dichromate. The crystals were remarkable 
for their distinct shape, but wore frequently lamellar. C. H. B. 

Action of Fluorides on Alumina. By Fbbmt and Verneuie 
(Compt rend.^ 102, 738—740).—The silica of the clay crucibles for¬ 
merly used for the artificial preparation of rubies had no influence on 
the result, since the same effect is obtained in platinum or aluminium 
crucibles. 

Almost all fluorides bring about the crystallisation of alumina at a 
red heat, but the experiments have been mainly confined to barium 
fluoride, calcium fluoride, and cryolite. When calcium fluoride and 
alumina are heated together in a platinum crucible at a very high 
temperature, a relatively small quantity of the fluoride exerts a very 
great mineralising power on the alumina. A mixture of 12 parts of 
alumina with 1 part of calcium fluoride becomes completely crys¬ 
talline. 

At the bottom of a platinum crucible, a layer of very pure trans¬ 
parent white fluorspar was placed, and on this a sheet of platinum 
pierced with minute holes. A thick layer of alumina, obtained by the 
calcination of ammonia alum and previously mixed with a minute 
quantity of chromic anhydride, was then added, and the crucible and 
its contents were heated to bright redness for several hours in a clay 
crucible, brasqued with alumina. After cooling, it was found that the 
calcium fluoride had fused, and the whole of the alumina was converted 
into crystals remarkable for their rose-colour and their distinct form. 

Many fluorides, when heated in contact with moisture, evolve 
hydrogen fluoride, which can effect the crystallisation of amorphous 
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substancefl, like alumina. It is, therefore, reasonable to suppose that 
hydrofluoric acid at a high temperature has played an important part 
as a mineralising agent. 

The crystals obtained in this way are too small to have any com¬ 
mercial value. 0. H. B. 

Zino Ferrite: Artificial Production of Franklinite. By A. 

Gorgeu {Compt, Tend,y 104, 680—683).—A solution of sodium sul¬ 
phate (1 mol.), of zinc sulphate (1—2 niols.), and of ferric sulphate 
(0'25-^0'6 mol.), was evapomted to dryness, and fused at a cherry- 
red heat, a small quantity of the mixture being removed from time to 
time and treated with boiling water. When nothing but octahedra 
were seen in the liquid, together with some basic zinc sulphate, fusion 
was stopped, and the cooled mass was extracted with boiling w^ater, 
the basic zinc sulphate being removed by means of dilute acetic acid. 

The formation of zinc ferrite under these conditions is due to the 
action of the ferric oxide, formed by the decomposition of the ferric 
sulphate, on the mixture of sodium sulphate and basic zinc sulphate. 
The ferrite can in fact also be obtained by the action of powdered 
haematite on a mixture of zinc and sodium sulphates, fused at a cherry- 
red heat. If the hamiatite contains sand, crystals of willemite appear 
after the formation of fianklinite, and before tbe formation of crystal¬ 
lised zinc oxide. This fact assists in explaining the association of 
these three minerals in certain veins. 

Franklinite can also be formed from zinc chloride or fluoride. The 
chloride is heated in moist air wdtli ferric chloride, or with powdered 
lia?matite. In the case of the fluoride, 4 parts are mixed wdih 6 parts 
of potassium fluoride, and 2 parts of ferric fluoride or 1 part of ferric 
oxide. Any crystals of zincite which are formed are removed by 
treatment with dilute acetic acid. 

Frauklinite obtained by these methods crystallises in regular octa¬ 
hedra, modified by facets of the rhomboidal dodecahedron. Small 
crystals are transparent, have a reddish-brown colour, and are mono- 
refiactive; lai'ger crystals are opaque, and have a metallic lustre. 
They are not magnetic, are not affected by heat, and are only very 
slowly attacked by acids; hardness, 6'6; sp. gr. 6*33. 

Natural crystals of franklinite are opaque, and give a brownish- 
black streak, whilst the stieak of the artificial product is yellowish- 
red. Moreover the natural mineral is magnetic, and its sp. gr. 
does not exceed 5*09. These differences are due to impurities in the 
natural mineral. A franklinite identical with the natural mineral i.s 
obtained by fusing together sodium sulphate and 10 per cent, each 
of zinc, manganese, and ferric sulphates, and adding a small quantity 
of a reducing agent, such as ferrous sulphide, during fusion. The 
small quantity of ferrous oxide thus formed combines with some of 
tbe ferric oxide and forms magnetite, which crystallises with the zinc 
ferrite. C. H. B. 

Pluzabooalcite firom Wanlook Head. By A. Lacroix {Jahrb. /. 
Min.y 1887, Bef., 1, 238—239).—Five varieties of pluuibocalcite from 
Wanlook &ad, Scotland, had the following composition ;— 
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PbCOa. 9 5 81 2 7 3*6 8^2 

CaOOs. 90-5 96-9 973 96*5 9r8 

Sp.gr. 274 2 72 2 72 2 73 2 74 

B. H. B. 


Phosphoric Acid in Chili Saltpetre. By C. Ochsenius (Jahrh. 
/. Afiw.., 1887, 1, Mem., 221—222).—The principal argument always 
brought forward against the theory of the formation of Chili saltpetre 
from guano, was that no phosphoric acid could be detected in the 
nitrate. The ordinary analytical methods give only negative results. 
The author has carefully examined a series of strata from the nitrate 
beds of Taltal, in the Chilian province of Atacama. He employed 
Streng’s microchemical method, and obtained the unmistakable green 
rhombic dodecahedra of molybdenum-ammonium phosphate in the 
specimens from the beds above the nitrate de;posit, and in the ordinary 
sodium saltpetre. No phosphoric acid could, however, be detected 
in the white, crystalline nitrate, or in the beds below the deposit. 

B. H. B. 

Some Chilian Alums. By L. Dakapsky (Jahrh. /. Min., 1887,1, 
Mem., 125—137).—1. Stnvenife .—An alum found in some abandoned 
workings at the Alcaparrossa Mine, near Cjjpiapd, gave on analysis 
the following results :— 

HaO. SO 3 . ALOs. MgO. NaaO. KjO. Total. 

^ 47-6 861 11-6 10 2 7 tmce 99*0 

The formula is— 

Naa0,S03 + Mg0,S03 + 2(Al,08,3S0a) 4- 48H3O. 

For this well-characterised species the author proposes the name 
of stuvenite, in honour of Enrique StUven, 

2. Sesqui-magnosia alum .—Pure aluminium sulphate occurs fre¬ 
quently in Peru (see Field, this Journal, 1869,259). A specimen from 
Cerros Pintados, in the National Museum of Santiago, only partially 
agrees with the descriptions hitherto published. In places, the mineral 
was considerably altered on the surface. When broken, however, it 
exhibited the remarkable fibrous character that occurs so frequently 
in all hslotrichites. At one end of the specimen, the fibres pass into a 
pale pink crystalline mass. Analysis gave the following results 



MgCl. 

AI2O9. 

MgO. 

SO,. 

MjO. 

IlMol. M«. 

I. 

0-24 

11-60 

5-8-2 

35-95 

45-97 

0-36 

TI. 

014 

10-26 

6-90 

35-17 

48-54 


III. 

107 

8-29 

4-19 

25-65 

86-13 

...... 


T. Massive alum. II. Fibrous alum. HI, Weathered powder. The 
formula of the massive alum is 2Mg0,S08 + AljO^SSO, + 28H»0, or 
that of picroalnmogone. The formula of the fibrous alum, 3M^,SO, 
+ 2A1»0,,3S0| + 53HjO, represents a sesqui-ma^esia alum. 

B. H. B. 
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Oristobalite from Mexico. By G. vom Rath (Jahrb, f. Min.y 
1887, 1, Mem., 198—199).—Near the summit of the Cerro S. Crist<5bal, 
near Pachuca, in Mexico, the author found some white, regular crystals 
associated with tridymite. Their hardness was 6—7, and their sp. gr. 
2*27. Analysis of a minute quantity gave the following results 

Si02. FegOa with some AI 2 OJ 1 , Total. 

910 6 2 97-2 

These regular crystals consist essentially of silica. The question 
then arises, are the crystals pseudoraorphs, or do they represent a 
new octahedral form of silica ? This can only be solved by collecting 
farther material. Should it be desirable to give a name to this 
mineral, the author suggests that of cristobalitey from the locality 
where it was found. B. H. B. 

Artificial Production of Quartz and Tridymite. By K. de 

Chrocstchoff {Jahrb. /. Min,., 1887, 1, Mem., 205—208).—In 1870, 
the author artificially formed for the first time the two crystallised 
modifications of silica. The crystals were, however, quite microscopic 
in character. He has recently succeeded in forming quartz in the wet 
way, and tridymite in the dry way. The products obtained are of 
remarkable beauty, finely developed columns of quartz with the two 
rhombohedra, and almost pure tridymite, the size of a bean. 

For the artificial production of quartz the author employed an 
aqueous solution of silicic acid (dialysed silica). Several quarter litre 
glass bulbs, 0*5 cm. thick, were half filled with a 10 per cent, aqueous 
solution of silica, and heated at 250® in an air-bath for several months. 
During the first day the silica separated out. In six months’ time 
hard sandy grains were found in the white precipitate. These were 
collected and washed, and were found to consist of transparent, 
colourless, homogeneous, well-developed crystals of quartz, 0*5 mm. 
in size. 

In preparing tridymite artificially, the natural process was imitate I, 
that is, by means of molten magmas artificial frittings were otfected. 
Two series of experiments were conducted :—1. Rocks rich in quariz 
were melted with basalts or melaphyres, and kept in the molten state 
for 1 to 8 hours. 2. Rocks rich in quartz were fritted or quite melted 
alone in a charcoal coke fire. Both series of experiments yielded 
excellent specimens of tridymite. B. H. B. 

Artificial Production of Crystallised Silica and Orthoclase. 

By K. DB Chroustchoff {C<ytnpt. rewd., 104, 602 —603).—In part a 
description of the results given in the preceding Abstract. One of 
the quartz crystals showed several very small cavities with movable 
globules. 

In other experiments the solution of dialysed silica was mi^od 
with a small quantity of dialysed alumina and of potassium hydroxide, 
the mixture being heated in flasks at 300° for several months. Under 
these conditions crystals of quartz similar to those formed in the 
first experiments Were obtained, mixed with a small quantity of thin 
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rhombic laxneDaa, with the same properties as the adularian arjbhoelase 
obtained bj Friedel and Sarasin. C4 H« B. 

Composition of Felspars in the Island of Elba. By A, 

FtNABO (Qazzetta, 16, 523—526). —It is generally held by geologists 
that the quartziferous porphyry of Elba is a structural variety of 
the granite in that island, the difference being dependent on varia¬ 
tions in consolidations of the original magma. This view is sup¬ 
ported by the following analyses, which indicate no marked difference 
in the chemical composition of these two species of rock. I. Granite. 
11. Gneissio schist. III. Quartziferous porphyry: — 



SiOj. 

AljO,. 

FejOg. 

CaO, 

MgO. 

KjO. 

NagO. 

I. 

69-3 

16-4 

4-5 

1-12 

1-18 

8-46 

5-02 

11. 

75-6 

11-85 

4-55 

0-56 

1-08 

3-97 

2-41 

III. 

70-1 

16-25 

4-05 

1-32 

0-64 

4-2 

4-27 


With the analysis of the granite that of the gneissic schist is also 
compared, from which it appears that the composition of these rocks 
iS very similar; the greatest difference is evident in the proportion of 
the silica. This result offers some confirmation of the view of geolo¬ 
gists that granite is formed from gneiss and other more or less 
felspathic schists. Probably boron was present in minute quantities 
in the three species of rocks above described# V. H. V. 

The Soapolite Series. By G. Tschermak (Jahrh, /. Min,, 1887, 
1, Ref., 232—234). —The anthor submits the arguments brought for¬ 
ward by Bammelsberg (Abstr., 1886, 30 and 318) to severe criticism, 
and adheres to his theory that tlie members of the scapolite group 
are admixtures in different proportions of the two species meionite 
and marialite. The differences between the results of actual analyses 
of scapolite minerals and the theoretical results found by calculation, 
are quite insignificant. In conclusion, the anthor gives the following 
table, showing the calculated percentage compositions of the scapolite 
mixtures:— 


Meionite. 

Marialite. 

SiOj. 

AlgOg. 

CaO. 

NbsO. 

Cl. 

100 

0 

40-45 

84-38 

25-17 

— 


90 

10 

42-80 

32-75 

22-65 

1-47 

0-42 . 

, 80 

20 

45-15 

31-13 

20-13 

2-94 

0-84 

70 

30 

47-50 

29-50 

17-62 

4-40 

1-26 

60 

40 

49-86 

27-88 

15-10 

6-87 

1-68 

50 

50 

62-20 

26-25 

12-69 

7-84 

2-10 

40 

60 

64-55 

24-62 

10-07 

8-81 

2-52 

30 

70 

66-90 

23-00 

7-55 

10-28 

2-93 

20 

80 

69-26 

21-37 

6-03 

11-75 

8-85 

10 

90 

61-60 

19-74 

2-62 

13.-22 

8-77 

0 

100 

68-96 

18-12 

— 

14’69 

4-19 


B. H, B. 


Artificial Production of Micas, By P. HAUTSFRuittiB and L, P. 
DB Saint-Giues rend,^ M)4, mixture of 
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6 parte of the constituents of a highly ferruginous mica with 1 pai’t 
of potassium silicofluoride melts between 1000° and a bright red heat, 
and loses fluorine somewhat rapidly in the form of silicon fluoride. 
If the mixture is allowed to crystallise whilst the proportion of 
fluorine remaining is still considerable, the solidified mass is niore or 
less vesicular, but if the temperature is regulated so that crystallisation 
takes place when about 3 or 4 per cent, of fluorine is present, the 
product crj^stallises in the same form as mica, and has a similar com¬ 
position. It forms thin pseudohexagonal plates, which are striated 
and maclcd, show polychroism, and melt before the blowpipe with 
intumescence. The crystals resemble the ferruginous mica of eruptive 
rocks, but have a slighter lower specific gravity, and are somewhat 
harder, but less elastic. These properties are well shown by magnetic 
crystals, which resemble the ferruginous micas of Vesuvius, and have 
the composition t)R0,2R203,9Si02. By reducing the proportion df 
magnesia, crystals are obtained of the composition 4K0,2Iio03,9Si02, 
which closely approaches that of chromium mica. These crystals 
are harder and less clastic than those of mica. In some cases the 
increased hardness and diminished elasticity are due to admixture 
with a hard vitreous substance. 

The formation of crystallised minerals is facilitated by adding 
10 per cent, of potassium arsenate to the fluorine-conUiining mixtures. 
If the silicate is allowed to solidify in an atmosphere of hydrogen, 
the product retains very little arsenic. The action of this gas pro¬ 
duces intumescence, wliicli facilitates the formation of geodes, and 
the latter coutaiu crystals as much us 2 or 3 mm. in length. 

C. H. B. 

Talc, Fseudomorphite, and Muscovite from South Africa. By 

E. CoHKit {Jahrb,J\ Min,, ldb7, 1, Mem., 119—124).^—The substances 
carved by tlie natives of South Africa are not only interesting etlino- 
graphically, but also niineralogically. Tliey are found on investiga- 
tion to be massive varieties of talc, chloriU*, and muscovite. 

The talc is of a light grey colour with yellowish-brown streaks. 
Its sp. gr. is 2*794. Analysis gave— 

SiOj. AI2O3. Fe203. FeO, MgO. IlaO. Total. 

63*29 1**24 0*16 4*68 27*13 4*40 1UO*90 

The pseudopliite was obtained from the Zoutpans Mountains in 
the Northern Transvaal. It closely resembles williamsite (serpentine). 
Its hardness, however, is less (2—3), and it fuses more easily. 
Analysis gave the following results :— 

SiOj. A 1 | 0 ,. FeA- F0O. MgO. H2O. Total. 

82*38 18*79 0*8U 2*39 31*64 14*15 100*16 

Of the water^ 0*06 per cent, was given off between 100° and 300°, 
the iremainder on ignition. The sp. gr. is 2*647. 

The hardness of all the varieties of massive muscovite examined is 
from 24 to 3.* Analyses are given df a green variety with green and 
brown streaks (I), a yellow variety with yellow-ochre streaks (II), 
end S rod variety» with brown and violet streaks (III):— 
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SiO;. 

TiO.. AljOj. 

JFcjOj. 

FeO. 

CaO. 

MgO, 

T. 45 :}9 

0-98 38-72 

0-61 

— 

0-45 

0-17 

II. 48-()] 

— 35-61 

tracio 

trace 

trnf'e 

0-79 

III. 4-2-70 

— 29-98 

7-62 

1-57 

0-37 

trace 

K..O. 

Na.,0. 

HjO. 

Total. 


Sp. gr. 

T. 7-51 

1-69 

5-48 

101-00 


2-832 

II. — 

— 

7-00 

— 


2-847 

III. 10-57 

1-52 

4-96 

90-29 


2-789 


B. H B. 


Kersantite from Wiistewaltersdorf, in Silesia. By B. Datrr 
{Jahrh. f, 1887, 1, Ref., 272—273).—The author has discovered 
a vein of kersantite in the cnlni beds at Wiistewaltersdorf, in JiOwer 
Silesia. The vein is TiOO metres lon^ and 80 to 100 metres broad. 
The principal constituents of the rock are pla^ioclase and ma^nesia- 
Inica, with augite, liornl)lend(\ and quartz ; whilst apatite, magnetite, 
and calcite occur as accessory or secondary minerals. An analysis of 
the rock gave the following results:— 


SiOj. 

TiOj. 

AUO3. 

FojO.|. 

I'eO. 

M^rO. 

CaO. 

K,0. 

NajO. 

56-18 

0-45 

15-51 

2-86 

3-94 

5‘4G 

3-69 

3-21 

4-07 


r., 05 . 

(’0». 

IL,0. 

so,. 

Total. 

Rp. gr. 



0-31 

0 95 

3-19 

trace 

99 

-82 

2-7084 



li. H. B. 

Andalusite from Marabastad, Transvaal. By J. Gotz (Jahrh. 
f. Min., 1887, 1, Mem., 211—212). —It lias been stated that the anda¬ 
lusite in the ottrelite and an<lalusite schists of the Marabastad gold¬ 
fields in the Transvaal, might be disthene. The author has conse¬ 
quently made a fresh investigation of the mineral in question. The 
sp. gr. he finds to be 3T1 ; that of distenc is considerably greater. 
Analysis gav'e the following results :— 

SiOo. AU\ TiOo. Total. 

28-38 6(5-50 15-14 1()0’02 

The mint‘]*al cannot be disthene, on account of its specific gravity 
and the absence of perfect edeavage. B. H. B. 

New Analyses of Norwegian Rocks. By P. Jannasch (Her., 
20, 1G7—17G). — In 1855, T. Kjerulf published a number of analyses 
of the interesting rocks 0 (!cnrring in the vicinity of Christiania. The 
gaps in his series"^’ are now filled by new analyses, by the author, of 
ro(jks from the same district. The rock of most frequent occurrence 
bas received various names, such as Christiania syenite, Drammen 
granite, and syenite porphyry. In all its modifications the soda felspar 
is in excess of the potassium felspar. It thus differs from the granites 
and syenites of the same ago, and belongs to the group of rocks 
termed prmlacitp, by Lixng. It differs from the dioritj^s and diabases 
in the constant proportion of primary quartz. The mineral constitu¬ 
tion of the rock is very variable, the prevailing consHtuents being 
felspars, of which the author distinguishes throe series differing in 
age. The typical rock is that from the Tonsen Aas (analysis II), 



MINT.RALOGICAL OHEAtlSTRT. 


503 


whilst that from Dramraen (I) and that from Vettakollen (Iip must 
be regal’d ed as products altered by the eruption. In the typiral rock, 
albite-oHgoclase-perthite ])redominates; in the Veitakollcii rock the 
plagioclases of the first generation, wliich were absent in the typical 
rock, also occur; whilst in the Dramraen rock the albite-microcline 
and orthoclrfse-albite-perthites prevail. 

Seeing that the Christiania prsedacite has hitherto been erroneously 
regarded as an orthoclase-quartz rock, the iuteiesting question arises 
whether orthoclase-quartz rocks, in which potash felspars are in excess 
of soda felspars, are altogether absent from the ciaiptive rocks of the 
Silurian basin of Christiania. No analysis of the* Di'aminen jiorpliyr}" 
has hitherto been published. That given below (analysis IV), together 
with the results of th(‘ mieroseopiea! examination, prove the porphyry 
to Ite a true potash-felsjiar rock. The percentage of tin* constituents 
of the rock calculated from analysis is as follows:—Orthoelase 42, 
albite 20, quartz 34, chlorite 2, iron pyrites () 7, zircon O'o, titaniferous 


iron ore 0*3. 

L IT. TIL IV. 

SiOj. TfrOo 04*04 59r>0 70*44 


Ft\(Xi . t)‘34 Oih) 2*00 0 40 

reO . I'O") ‘2<).S 3-H8 ](>(> 

MnO. tfiicc 0-23 0-<»:5 dll 

MgO. 0:.9 1-87 (i-.Vi 

('aO. 0‘42 lM)0 3'()7 truce 

FeSj. — — — 0t)f. 

Na,0. 3-70 6-67 4-88 2 38 

K,0. .'•>■(»!) (V(»8 1--40 7 13 

H,0. l-3(; 118 1-37 1-2G 

Total. 100-54 101-37 101-32 101 73 

Sp.gr. 2-030 2-646 2-729 2(!18 

B. H. B. 


Eruptive Rocks from Krzeszowice, near Cracow. By R. 

ZniiDR (Jahrh. f. Min., 1887, 1, Ref., 277—279).—Tlio i-oelcs are 
divided into two groups nceording to tlu-ir petrograpliic-al chaniotiT 
—syenite-porphyry, and nu'laphyi-e. The Zalas rock (niialysis I) the 
author regards as syenite-porphyry. In this rock orthoelase occurs 
with plagioclase and biotite in a ground-mass of felspar, biotite, and 
hornblende. Near the surface the rtK-k assumes a reddish colour, 
■secondary quartz, ha?raatite, and limonite occurring (analysis II). 
The dark-red rock occurring at Mienkini.a, hitherto regarded as folsite- 
porphyry, is found by the author to be syenite-porphyry (analysts III). 
All the remaining eruptive rocks of the district are stated to be mela- 
phyres. - The rocks are sometimes compact, sometimes amygdaloidal. 
They consist of plagioclase, orthoelase, augit**, and magnetite. 
Analyses are given of the rocks from Tenezyn (IV) and from 
Poyeba (V). 


/ 1-22 0-07 

\ 0-44 0-31 

17-60 12-33 


TiO,. 0-0.5) 

ZrOj. 0-42 / 

AUOa. 11 68 
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I. 

II. 

III. 

IV. 

V. 

SiO*. 

5982 

68-45 

65-82 

54-93 

50-63 

AI2O3.. 

17-89 

12-40 

15-94 

17-73 

15-59 

FP2O3 ...... 


4-20 

6-06 

13-65 

10-37 

OaO. 

381 

1-53 

1-65 

4-35 

6-62 

MgO . 

1-74 

0-67 

trace 

0-80 

^ 3-03 

MnO . 

trace 

— 

trace 

trace 

2-92 

K,0 . 

G-21 

5-91 

6-17 

2-89 

4-98 

Na,0 . 

4-27 

4-36 

3-54 

4-94 

4-96 

Ignition .... 

201 

1-24 

1-85 

0-96 

— 

Total. 

100-18 

98-76 

100-03 

100-15 

99-10 

Sp. gr. 

2-66 

— 

2-68 

2-79 

2-78 

B. H. B. 


Japanese Rocks. By B. Kot6 (Jahrb. f. Min., 1887, 1, Eef., 285 
—287).—The author gives the results of a microscopic examination 
of various rocks collected in the provdnces of Izu, Kai, and Kozuke. 
Analyses are given of the lahradoritc and pyroxene from the pyroxene- 
andesite of Tokio, pIagioclase-basalt from Funabara, diabase from 
Hinazura PoSs, Kai, pyroxene-andesites from Izu-San, Amagin-San, 
and Miogi-San (Kozuke) (compare Jour, Geol. Soc,^ 40, 431—457). 

B. H. B. 

The Mazapil Meteoric Iron. By W. E. Hidden (Amer. J, Sci.f 
33, 221—226).—Only eight meteoric irons are recorded las having 
been seen to fall. To this short list the author adds a ninth. This 
meteorite was seen to fall near Mazapil, in the State of Zacatecas, 
Mexico, at 9 p.m. on November 27, 1886, during the periodical star 
shower of the Bielids. When received by the author, the meteorite 
weighed 3950 grams. Its present weight is 3864 grams. It is a flat 
irregular mass, having a smooth surface covered with deep depressions. 
Its greatest length is 175 mm., and its greatest width is 60 mm. The 
lines of crystalline structure are somewhat similar to those of the 
Rowton iron, and very unlike the Mexican irons. In appearance, the 
mass bears a remarkable resemblance to the Hraschina, Agrara iron. 
An analysis of a small fragment ot the new meteorite gave the fol¬ 
lowing results:— 

Fe, Ni. Co. P. Total. 

91*26 7*84 0*65 0*30 100*05 

B. H, B. 

Meteorites from Kentuoky and Mexico. By G. F. 

(Amer. J. 8cL^ 33, 228—235).-—The author describes two new 
meteorites from CarroU Co., Kentucky, and Catorze, Mexico. The 
mass from Carroll Co. is especially interesting because it probably 
belongs to the same fall as the meteoric iron found on the altars of 
the Turner mounds, Little Miami Valley, Ohio. The Carroll Co. 
meteorite was found in 1880 at Eagle Station, about 60 miles from 
the mounds where Putnam foimd the meteoric iron and the ornaments 
made from it. The mass, which^ weighs 80 lbs., is almost square, 
measuring 19 cm. in thickness, 22 cm. in width, and 29 cm. iix length. 
All the original crust has disappeared. The mass is largely made up 
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of fine yellow transparent olivine, resembling closely that of the 
Pallas iron. The meteorite belongs to the siderolitea of Danbree 
and to the pallaaite-group. Its sp. gr. was found to be 4*41; the 
meteorite, like the Turner’s mound and Atacama meteorites, consisting 
of three parts of olivine to one of iron. Analysis of the olivine gave 
the following results:— 

SiOj. MgO. FeO. MnO + CoO. Total. 

37*90 41*65 19*60 0*42 99*63 

The metallic portion gave on analysis the following results :— 

Fe. Ni. Co. P. Olivine. Chromite. Total. 

7173 14*27 0*95 0*05 11*12 0*90 99*02 

The balance is oxygen in the form of iron oxide, and undetermined 
constituents. 

The Catorze mass, weighing 92 lbs., was found by a miner near 
Catorze, San Luis Potosi, Mexico, in 1885. It is 31*5 cm. long, 
34*5 cm. wide, and 20 cm. thick. The iron belongs to Meunier’s 
caillite-group, and shows the Widmanstiitten lines very clearly. The 
sp. gr. was found to be 7*509. Analysis gave the following results:— 

Fe. Ni + Co. P. Scale insoluble in HNO3. Total. 

90*09 9*07 0*24 0*60 100*00 

B. H. B. 


Organic Chemistry. 


Action of Heat on Heptine. By A. Renarp (Compt rend,, 104, 
574—576).—Heptine, C7Hi2, boiling at 103—105° was allowed to fall 
drop by drop into an iron tube which was heated to incipient redness, 
and was connected at the opposite end with a condensing an'angement. 
The products are a considerable volume of hydrogen mixed with a 
small quantity of gaseous hydrocarbons, a small quantity of carbon, 
and a large proportion of a brownish-yellow liquid which contains a 
fnaall quantity of pentine, a large proportion of hexine, a small pro¬ 
portion of benzene, and a much larger proportion of toluene. This 
liquid also contains a considerable fraction boiling above 115°, about 
half of which boils between 115° and 180°, leaving a viscous residue 
which is solid at ordinary temperatures. This fraction has not been 
examined in detail, but it contains no hydrocarbons of the benzene 
series. 

The pentine is either identical or isomeric with the pentine obtained 
by Qreville Williams by the distillation of caoutchouc, or by Tilden 
in the pyroMnation of terebentbene. 

'Hexine, C«Hioi the lower homologue of heptine, boils at 70—73°, and 
is solnble in alcohol, ether, and acetic acid; vapour-density, 2*97. It 
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rapidly absorbs oxygen, but exerts no action on ammoniacal onprons 
chloride or ammonio-silver nitrate. It is violently attacked by bromine 
with evolution of hydrogen bromide, but if its ethereal solution is treated 
with bromine it yields the additive product CfiHioBrg, which after 
the evaporation of the ether forms a heavy oil, but soon decomposes 
with evolution of hydrogen bromide. Ordinary nitric acid attacks the 
hydrocarbon violently, but acid of sp. gr. 1*15 acts more gradually 
with evolution of carbonic oxide and carbonic anhydride, but no 
nitrogen oxides, and formation of a solution of formic, acetic, oxalic, 
and succinic acids. Gaseous hydrogen chloride produces a deep blue 
coloration. Hexine does not, like heptine, form a crystallisable hydrate 
with water. In contact with sulphuric acid, it polymerises with 
development of heat, and when the supernatant layer is distilled it 
yields dihexine, C12H20, a co]ourle.ss liquid which boils at 210—215®, 
does not alter in contact with the air, and is not attacked by sulphuric 
acid. 

The principal products of the action of heat on heptine are hydrogen 
and toluene, together with smaller proportions of the lower homologucs 
of heptine, pentine, and hexine. The benzene is doubtless a product 
of the decomposition of some of the hexine. C. H. B. 

Bismuth Thiocyanate. By G. Bender (Ber., 20, 723—726).— 
Bismuth thiocyanate, Bi(CNS)3, is prepared by treating bismuth 
hydroxide with very dilute hydrogen thiocyanate solution (sp. gr. = 
1‘006). Tlie solution takes place very slowly, and a small quantity of 
a yellow substance separates, probably consisting of basic salts (Meit- 
zendorf {Ann, Phys, Ohem,, 56, 63). The product is evaporated in a 
water-bath, when a red, amorphous substance separates; on cooling, 
pure bismuth thiocyanate separates in aggregates of rather large 
crystals mostly of a bright-orange colour, but also partly amber- 
coloured. The crystals are rhombic; a : 6 : c = 0*76134 :1 : 0*28423. 
It is decomposed by cold w’^ater into a yellow, amorphous substance 
and a red solution; when heated at 80®, it also decomposes. Cold 
nitric acid dissolves it with a red colour; in a short time an evolution 
of gas takes place, and a clear solution is formed containing all the 
sulphur in the form of sulphuric acid. N. H. M. 

Action of Potassium Permanganate on Dextrose in Neutral 
Solution. By A. SMOLKA(ilfana^5/i. Chein,, 8, 1—26).— When dextrose 
is boiled with excess of potassiurq permanganate, it is completely 
oxidised to water and carbonic anhydride with separation of a 
potassium hydromanganite, KH3Mn40io. With excess of perman¬ 
ganate in the cold the action is the same, a trace of oxalic acid, 
however, being also formed. 

By successively decreasing the amount of potassium peimanganate, 
and allowing the action to take place at the ordinary temperature, 
there are obtained, in addition to water and carbonic anhydride, oxalic 
acid and formic acid, or the two latter alone, and a quantity of 
dextrose remains unaltered, depending on the amount of oxidising 
agent employed. The permanganate is reduced, pertly to manganic, 
and partly to manganous oxide. The relative amounts of the products 
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of oxidation are variable even with the same proportions of dextrose 
and permanganate, and appear to be dependent on the temperature 
and concentration of the solutions. G. H. M. 

Compounds of Phenylhydrazine with the Sugars. By E. 

Fischer (JBer., 20, 821—834^).—Previous experiments by the author 
have shown that those sugars which reduce Fehling’s solution combine 
with phenylhydrazine to form crystalline compounds sparingly soluble 
in water (Abstr., 1885, 53). Thus dextrose or lajvuloso reacts with 
phenylhydrazine hydrochloride in presence of sodium acetate to form 
phenylgiucosazone, CflHio04(N2UPh).., a change probably to be ex¬ 
plained by the intermediate formation of a dextrose (or IbbvuIosc) 
phenylhydmzine, which reacts with two molecules of phenyl- 
hvdraziiie to form phenylglucazone, thus: (1) CfiHiaOe + PhNyHa = 
C;H,AN,HPh + H,0; and (2) + 2PbNjH3 = 

C«H,„0,(N,HP1i) 3 + NH.Ph + NH, + H.O. Tiie intermediate 
dextrose phenylhydrazine forms small, colourless crystals melting at 
144—145 , soluble in hot water and alcohol, insoluble in chloroform 
and benzene. Tt is decomposed by acids into the hydrazine and 
dextrose together with humous substances; on reduction witli zinc-dust 
and acetic acid, it yields aniline and a basic substance to be described 
later. 

Similarly galactose forms (jalnciofic phenylhijdraziuey crystallising in 
colourless needles melting at loB'^ funcorr.), and phenylgalactosazone 
melting at 193—194^", and not at 182® as stEited formerly. 

Pheiiylsorhhmzoup, from sorbin and phenylhydrazine, crystallises in 
yellow needles melting at 164^ ; it was Ibrmorly described as a liquid. 

Phettyllactosazoyie difPers from the above azones by its greater 
solubility in hot water; it is insoluble in ether and benzene. In the 
course of its formation its anhydride, Cis also obtained; 
this crystallises in yellow needles melting at 223—224", insoluble in 
water, ether, and benzene. 

Pheuyhnaltosazone crystallises in yellow needles sparingly soluble in 
water, more readily in alcohol. 

It is further shown by means of the phenylhydrazine reaction 
that one of the products of the oxidation of mannitol wdtli nitric 
acid, namely maimitose, is identical with Ifievulose, thus confirming 
Dafert’s experiments. Tho other product combines with the hydr¬ 
azine to form a substance, CuHibN^Us, melting at 188®, isomeric with 
dextrose phenylhydrazine, from which it is distinguished by its more 
sparing solubility in water. 

In conclusion, it is remarked that a more precise definition of the 
word sugar is required, for in the text-books substances of tlie general 
formula C6H12O6 are classed together, all possessing to a greater or less 
degree the common property of sweetness, yet differing most markedly 
in their chemical behaviour. V. H. V. 

Action of Nitric Acid on Sugar. By E. MAUMENf: (CompL rend,, 
104, Sll) .—Boutroux’s failure to obtain hexepic acid was due to the 
employment of too small a quantity of nitric acid. Hexepic acid is 
absolutely identical with oxygluconic acid. 0. H. B. 
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Bine Iodide of Starch. By F. Myltus (Ber,, 20, 688— 695).— 
The Analogy between iodide of starch and iodocholic acid (this voL, 
p. 606), is shown by the foliowinpf facts : (1) Iodine solutions which 
colour starch contain either hydriodic acid or one of its salts; (2) the 
presence of substances, such as chlorine, which decompose hydriodic acid 
prevents the formation of iodide of starch; (3) silver solutions decolorise 
solution of iodide of starch—the colour is restored by adding potassium 
or hydrogen iodide; (4) an aqueous solution of iodine cannot colour 
starch blue; the blue colour appears at once when a trace of hydriodic 
acid or potassium iodide is added. 

When starch is added to a solution of iodine and hydriodic acid con¬ 
taining sulphuric acid, iodide of starch separates: the amount of iodine 
and hydriodic acid which has been absorbed by the starch can be 
readily determined by titration. The results of several experiments 
show that the proportion of iodine absorbed to that Of the hydriodic 
acid is 4 : 1, and it is probable that the resulting compound has the 
formula (Ca4H4o02oT)4.HI. From this, the author concludes that the 
formula of starch is C24H’4o02o, which is that ascribed to it by Pfeiffer 
and Tollens (Abstr., 1882, 490). ' 

Iodide of starch dried in a vacuum appears to be anhydrous. The 
barium compound was analysed, and has probably the composition 
erepressed by the formula (C34H4o02oI)8.Bal2. The potassium and 
sodium, compounds are soluble, the barium and zino compounds are 
insoluble. N. H. M. 

Reduction of Aldoximes and Acetoximes. By H. Goldschmidt 
(Ber., 20, 728—730; compare this vol., p. 249).—Tsopropylamine is 
prepared by reducing 3 grams of acetoxime dissolved in 30 c.c. alcohol 
with 160 grams of 2*5 per cent, sodium amalgam and 14 grams of 
glacial acetic acid at 40®. The product is diluted with water, treated 
with soda solution, and distilled, the vapour being passed into dilute 
hydrochloric acid. 

Heptylamine and ethylamine are obtained in a similar manner from 
cenanthaldoxime and ethaldoximo. 

Salicylamine is best prepared by reducing salicylaldoxime with zinc- 
dust and acetic acid. 

Furfurylamine was prepared from furfuraldoxime (m. p. 89®) ; it is 
soluble in water and boils at 143® (under 730 mm. pressure). The 
hydrochloride crystallises in thin needles, and the platinochloride in 
gold-coloured, lustrous plates. N. H. M. 

Action of Nitrous Acid on Acetone. By T. Sahdmeybr (Bar., 
20, 639—641).—When acetone is treated with an equal weight of 
liquid nitrous anhydride at a temperature below ^0^ until all blue 
colour has disappeared, and the product is afterwards shaken with 
small quantities of water, a yellow oil is obtained. This is heavier 
than, and moderately soluble in water, has a strong acid reaction, and 
decomposes after a time or when gently heated. It is probably iVo- 
nitrosod!acetone nitrate, N020*CMe2*C(C0Me) INOH. When heated 
with dilute hydrochloric acid, it is decomposed into isonitrosochlor- 
acetone, COMe*CCl! NOH, together with a small quantity of hydro* 
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cyanide and acetone. On boiling a dilute aqueous solution of iso- 
nitroriodiacetone nitrate, a small quantity of a white, insoluble, feebly 
explosire compound separates, acetone and hydrogen cyanide distil 
over in small quantity, and there remains in the flask a solution con- 
taining pyruvic acid, ammonia and nitric acid. 

Isonitrosochloracetone yields an oxime, OH'NICSfe^CCl! NOH, 
crystallising in small, white needles melting at with decomposi¬ 
tion. W. P. W. 

Action of Potassium Hydroxide on a Mixture of Acetone 
and Chloroform. By R. Engel (Compt. rend., 104, 688—691).— 
By the action of solid potassium hydroxide on acetone and chloro¬ 
form, Willgerodt obtained a compound, acetone-chloroform, CiHTOCls, 
together with a smaller quantity of two acids, CnHaoOe and C7HUO4. 
The 3»uthor has obtained the acid CnHaoOc as the principal product 
under the following conditions :— 

Acetone and chloroform in equivalent proportions are mixed with 
an equal volume of alcohol cooled to 0^, and then mixed with alcoholic 
potash also cooled to 0®, and containing twice the quantity of potas¬ 
sium hydroxide required to remove the whole of the chlorine. Car¬ 
bonic oxide is evolved, and there is considerable development of heat. 
The flask is carefully cooled in the early stages of the process, but 
towards the end of the reaction the temperature is raised to 60—70'^. 
The product is acidified with hydrochloric acid, filtered, the precipi¬ 
tated potassium chloride washed with alcohol, the filtrate and wash¬ 
ings mixed with water and agitated with ether. When the ethereal 
solution is distilled, it leaves a yellow aqueous liquid, which is con¬ 
verted into a lead salt and recrystallised. The majority of the salts 
form gummy masses, but the lead salt crystallises in prisms of the 
composition PbCuHieOe -f 2H2O when its solution is evaporated in a 
diy vacuum. The free acid volatilises in a dry vacuum, and the lead 
salt shows a decided tendency to become basic. The zinc salt, 
ZnCiiHifiOe + 2H2O, crystallises in needles which lose their water 
when carefully heated at 140°. Both salts melt at about 100°, and 
begin to decompose at 150®. The acid, CiiHjoOe, is formed by the 
condensation of three molecules of acetone with fixation of two 
COOH groups and loss of one atom of oxygen. It may possibly 
have the constitution CMe2(COMe2,COOH)2. 

Other acids are formed in the reaction, and remain in the aqueous 
solution after agitation with ether. C. H. B. 

Ohioroformamide: Synthesis of Aromatic Acids. By L. 

Q-attekmann and G. Schmidt (Her., 20, 858—862).—When dry car¬ 
bonyl chloride is passed into ammonium chloride heated at 400°, 
ohioroformamide distils over, and solidifies in long, broad needles melt¬ 
ing at 50°, and distilling at 61—62"*. This substance has a peculiarly 
disagreeable odour. On keeping, it forms cyamelide with elimination 
of hydrogen chloride. By water, as also by damp air, it is decomposed 
into carbonic anhydride and ammonium chloride. It reacts with the 
amines to form monosubstituted carbamides. 

Ohioroformamide may be used to effect the synthesis of aromatic 

roi. Xiii. 2 p 
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acids by means of .ihe .aluminium chloride reaction, in that it yield# 
with the hydrocarbons or ethers amides of these acids. Thus il 
chloroformamide is mixed with a solution of toluene in carbon bisul- 
phide, and aluminium chloride is added, the amide of paratoluic acid 
is produced. In the paper, this method of synthesis is illustrated in 
the case of cuminic,* naphthoic, anisic, and veratric acids. 

V, H. V, 

Tertiary Trichlorobutyl Chloride and Ether. By C. Will- 
GERODT and F. X)i}«B 20, 539—540).—When solid aoetone« 

chloroform is treated with phosphorus pentachloride at 100®, tertiary 
trichlorobutyl chloride and ether are obtained and can be separated 
by fractional distillation. 

Tertiary iriehloroiutyl ether, 0(CMe2*0Cl8)2, boils at about 156®, 
does not solidify in a freezing mixture, distils undecomposed with 
steam, and strongly attacks the mucous membrane. 

Tertiary trichlorobutyl chloride, CMcgChCCla, melts and boils at 
about 167®, has a powerful odour, is 'volatile with stean^, and is soluble 
in most organic solvents, insoluble in water, W, P. W. 

Substituted Aciylic and Propionic Acids. By C. P. Mabery 
(Amer. Chem. J., 9,1—11).— Bromotrichloropropionic acid, CaHaCl^BrOa, 
is prepared by passipg chlorine into a cold chloroform solution of 
chlorobromacrylic acid, and is purified by recrystallisation from carbon 
bisulphide. It melts at 83—84®. The following salts are described:— 
Ba(C8HCl3BrOn)2,'a gummy mass; CaCCsHCl^i'Oa)^ oblique prisms, * 
and KCaHCl^rOa + SHjO, rhombic plates. 

Trichloracrylic acid, CaHClaOj, is obtained by treating the above 
acid with a slight excess of baryta-%water in the cold. After recrystalli¬ 
sation from carbon bisulphide, it melts at 76®. Water at 20® dissolves 
6 per cent, of the acid. 'The following salts are described:— 
Ba(0301302)2 “h 3'^H20, needles; 0a(080l802)2 ^ 32^^20, needles; 
KO3OI8O2, crystalline plates; and AgC30l802, which may be crystal¬ 
lised from hot water. 

It has been supposed (Beilstein) that the dichlor- and dibrom- 
acrylic acids are represented by the formula OJS2 i OH'OOOH, and 
not OHX I OX’OOOH. This view is not supported by evidence 
(compare Hill, Abstr., 1881, 103Q); it has been shown, however 
l%bid,, 1029), that the additive product of chlorine and «»-dibrom- 
acryjic acid is essentially different from the additive product of bro¬ 
mine and «-dichloracrylic acid. On the assumption of the formula 
CHX .’ OX'OOOH for the disubstituted acrylic acids, these two additive 
products should be identical. In order to confirm these results the 
two acids have been treated with baryta-water, and thus converted 
into the corresponding bromodichloracrylic acids. Both acids yield 
salts which appear to be identical. The following are described :— 
Ba(C3BrC]202)2 + 3E,0; CaCCsBrChO*), + 4HaO; KOsBrOlA; 
and AgOaBrClaOs; but the free acids differ somewhat, namely, that 
prepared from «-/3-dichloracrylic acid melts at 85®, is dissolved by 
water at 20® to the extent of 2*6 per cent., and when heated with 
water melts before dissolving, but solidifes on coolings t^t pre- 
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pared from «-)3.dibromacrylic acid melts at 78—W®, is dissolved 
by water at 20® to the extent of 6*9 per cent., and with water it forms 
an oil which does not solidify at 0®. 

The author explains the existence of these two brornodichloracrylic 
acids by supposing that ki the treatment of <»-/8-dibromacrylic acid 
with chlorine the ^-atom of bromine is substituted by chlorine, and 
. the chlorine monobromide forms an additive product, so that two chlo- 
rine«>atoms are united to the same carbon-atom {fi) ; the tri-substi- 
tuted acrylic acid prepared from «-/0*dibiK)macrylic acid would thus be 
CCI2 ’ OBrCOOH, while that from ^-/S-dichloracrylic acid is 

eClBrlCCl-COOH. H. B. 

Preparation of Calcium and Potassium Tm*trat68. By T. 

GiiADYSZ (Dmgl. polyt. 2^3, 98—99).—The author has patented a 
process for extracting iartaric acid from wine yeast and other 
substances containing tartaric acid, based on the following facts: 
—When calcium tartrate is treated with water, and sulphurous 
anhydride introduced at the ordinary temperature, the tartrate dis¬ 
solves completely. Qn heating the solution at 90—100°, sulphurous 
anhydride escapes, and a crystalline precipitate of calcium tarti’ate 
sepai'ates. A similar result is obtained on treating hydrogen potas¬ 
sium tai’tratc with sulphurous anhydride, a solution of hydrogen 
potassium sulphite and free tartaric acid being formed in the cold, 
whilst on application of heat sulphurous anhydride is liberated. More¬ 
over, on adding normal or hydrogen potassium tartrate to a solution 
of calcium sulphite in sulphurous .acid, calcium tartrate is precipi¬ 
tated, and a solution of liydrogen potassium sulphite is obtained. 

U. B. 

Furfuraldehyde. By H. Schifp (Ber., 20, 540—542).—A mix¬ 
ture of equal volumes of xylidine and .acetic acid to which some 
alcohol has been added ean be used to detect traces of furfuralde- 
hyde, the presence of which is rendered evident by the prodm^tion of 
the red colour of furfuroxylidine.; the test is so delicate that the 
amount of furfuraldehyde (about 1 pej* cent.) formed when 0 00005 
gram of sugar is heated in a tube, can be detected by holding a slip of 
paper moistened with the solution in the fumes. The author finds 
that furfuraldehyde is formed in many culinary processes, and that 
it is present in very small .quantities in tobacco smoke. Furfuralde¬ 
hyde is also formed in very small quantities when gnaiacum resin is 
distilled, and its formation is probably due to the presence of a trace 
of glucoside in the resin (Kosmann, Jahresb,^ 1863, 657); also when 
calcium pyromucate is distilled either alone or with calcium formate, 
and when pyromucic and mucic acids are distilled. Furoin and furil 
give the reaction when their vapours are exploded with air, and furfur¬ 
aldehyde can be detected when furfurin and hydrofurf uramide are dis¬ 
tilled in vessels containing air. The dry distillation of furaniline 
hydrochloride, of pyromucanilide, of cholic and meoonic acids, and of 
fats and fatty acids is not accompanied with the production of furfur¬ 
aldehyde* W. P. W. 

2 p 2 
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Negative Nature of the Phenyl-group. By V. Meter (jBer., 20, 
534—536).—When a CH- or CH2-group occurs between two CO- 
groups in the constitutional formula of a compound, as, for example* 
in that of ethyl acetoacetate, it is known that each atom of hydrogen 
is displaceable by a metal; the author’s investigations, carried on in 
conjunction with his pupils, appear to prove that this property is not 
affected when phenyl is substituted for one of the CO-groups, and in 
this pi*eliminary communication the chief results as yet obtained are 
briefly given. The hydrogen of the methylene-group in deoxyben- 
zoin, Ph*CH**CO*Ph, is displaceable by methyl, ethyl, butyl, and 
benzyl, and these derivatives crystallise well and yield characteristic 
compounds with hydroxylamine. Dibenzyl ketone yields a benzyl- 
derivative of high melting point. Ethyl phenylacetatc, however, 
does not react und('r ordinary condition^. Benzyl cyanide, when 
treated with benzyl chloride and sodium ethoxide, yields a well-crys¬ 
tallised benzyl-derivative, CH2Ph*CHPh*CI7, which boils without 
decomposition. Ethyl dinitrophcnylacctate forms a well-crystallised 
compound, CflH3(N02)2*CH(C00Me)*N2Ph, with diazobenzone chlo¬ 
ride. 

The thienyl-group exerts an influence in the molecule similar to 
that of phenyl: thus the ketone C4SH3*CO*CH2*Ph (?) reacts easily, 
like deoxybenzoin, and yields crystalline derivatives. 

W. P. W. 

Pyrogenic Reactions. By P. Ferko (Bcr., 20, 660—664).—By 
passing dry ethylene through gently boiling benzene, and then 
through an iron tube cm. long, heated in a Mermet’s gas furnace 
until all the benzene (1^ litres) was used up, a crude product was ob¬ 
tained from which the following hydrocarbons were isolated :— 
Unchanged benzene (80 grams), cinnamene (17 grams), diphenyl (300 
grams), phenanthreno (10 grams), anthracene (15 grams). No 
naphthalene was formed. 

When 1^ litres of toluene are passed through the tube (a process 
which takc.s eight hours), the following products are formed :—Ben¬ 
zene (150 grams), toluene (180 grams), cinnamene (7 grams), naphtha¬ 
lene (40 grams), diphenyl (27 grams), phenanthrene (1*5 gram), 
anthracene (12 grams), and an oil boiling at 270—280® (10 grams). 
Toluene (li litres) and ethylene yielded benzene (200 gleams), toluene 
(160 grams), cinnamene (10 grams), anthracene (20 grams), oil boiling 
at 270—280® (13 grams). 

Naphthalene alone yielded only dinaphthyl together with unchanged 
naphthalene. Naphthalene (900 gi*ams) and ethylene yielded—un¬ 
changed naphthalene (400 grams), acenaphthene (0‘5 gram), phenan¬ 
threne (1 gram), and dinaphthyl (125 grams). 

Ethylbenzene (500 grams) yielded—benzene (75 grams), toluene 
(5 grams), unchanged Substance (20 grams), cinnamene (10 grams), 
naphthalene (11 grams), diphenyl (3 grams), phenanthrene (13 
grams), and anthracene (2 grams). Azobenzene yielded only a smaJH 
product, from which benzene and diphenyl were isolated. 4 ' 

N. H. M. 

Aromatic Lead Compoimds. By A. Polis {Ber,, 20, 716— 
722 ).—Lead tetraphenyl^ PbPlu, is prepared by boiling 500 grams of 
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finely powdered alloy of lead and sodium (containing 8 per cent, of 
sodium) with 500 grams of bromobeuzene and 20 o.c. of ethyl acetatd 
for 00 hours. The liquid portion of the product is poured ot!‘, the 
residue extracted with hot benzene; the solutions are then mixed, and 
the excess of bromobeuzene and benzene distilled oflf’ in a vacuum. 
The I’esidue is first recrystallised from benzene in presence of animal 
charcoal, and then several times from warm ether. It forms small, 
colourless needles which melt at 224—2*25°, and decompose at 270^. 
Sp. gr. = 1*5298 at 20®. It is very s})aringly soluble in alcohol, ether, 
and glacial acetic acid, more soluble in benzene, chloroform, and 
carbon bisulphide. It burns in air with a smoky flame. When heated 
with hydrochloric acid at 230°, lead chloride and chlorobenzene are 
formed. 

Lead diphenyl dinltraie^ PbPhjfNOa). + 3H2O, is readily obtained 
by gradually adding lead tetraphenyl to boiling nitric acid (sp. gr. 1*4). 
The acid must be kept at its boiling point. It separates on cooling in 
small, lustrous plates, and is recrystallised from water made acid with 
nitric acid. It is rather readily soluble in water and in alcohol. It 
detonates when heated below its melting point. When boiled with 
water, the liquid remains turbid owing to the formation of a basic salt, 
OH*PblMi./N03; this is a white powder. 

Lead diphenyl dHodide^ PbPhjIs; is formed when a solution of 
iodine in chloroform is added to lead tetraphenyl also dissolved in 
chloroform. It separates in gold-coloured plates which melt at 101— 
103°. It is soluble in chloroform, benzene, and alcohol. The corre¬ 
sponding bromide is a white powder which decomposes before fusing. 

Lead teiraparatolyl, Pb(07117)4, is prepared similarly to the phenyl 
compound from 120 grams of pambromotoluene, 300 grams of alloy, 
40 gmrns of toluene, and 4 c.c. of ethyl acetate. The heating is con¬ 
tinued fur 50 hours. It is crystallised successively from benzene and 
alcohol. It forms small, colourless needles Avhich melt at 239—240', 
and decompose at 254® ; sp, gr. -f-1*4329 at 20®. It is more readily 
soluble than the pheuyl compound in benzene, carbon bisulphide, and 
chloroform. N. H. M. 

Sulphuric Acid as au lodine-carrier. By G. S. Nkumaxx (Her., 
20. 581 —582).—When equimolecular proportions of iodobeiizene and 
sulphuric acid are heated at 100® for some hours, a mixture of paradi- 
iodobenzene, iodobenzenesulphonic acid and benzenesulphonic acid is 
obtained. Ortho- and pai*a-iodotolueue under like conditions yield 
diiodotolaene and tidiodotolaene; whilst ortho-and para-iodophenol 
yield diiodophenol when treated with sulphuric acid in the cold. 

W. P. w. 

Tribromophenol. By A. PuBaoTTi (Oazzetta, 16, 526—531).— 
The calcimn^deTivixtive of tribromophenol crystallises in white, silky 
needles; the amwicm/wm-dorivative forms minute crystals, more soluble 
in cold water than in hot; the st7«;er-derivative is a red, insoluble powder 
darkening rapidly on exposure; the lead^ and ^iwe-derivatives ai*e 
white precipitates, and the copper-derivative a violet powder, insoluble 
in water, soluble in auimouia. The e/AyZ-dorivative crystallises in bril- 
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liant prisms meltin|2f at 69®. As an antiseptic, tribromophenol seems 
to be superior to phenol and thymol. V. H. V. 

Manufacture of Resorcinol. By 0. MiJHLHAusER (Dingl, polyt. 
J., 263, 154—157).—This substance is prepared on a large scale by 
fusing sodium benzenedisulphonate with sodium hydroxide. Its pro¬ 
duction from benzene involves the following operations:—(1.) Pre¬ 
paration of benzenesnlphonic acid by treating pure benzene free from 
thiophen with sulphuric acid of 67® B. (2.) Conversion of the 
monosulphonic acid into benzenedisulphonic acid by heating with an 
excess of sulphuric acid at 240® for about 12 hours with constant 
agitation. (3.) Production of sodium beni^enodisulphonate by boil¬ 
ing the mass out with water, liming until neutral, filter-pressing, and 
treating the filtrate with sodium carbonate. The' mixture is again 
filtered, and the effluent liquid evaporated to dryness. (4.) Fusing 
the dried salt with soda in an open cast-iron boiler fitted with agita¬ 
tors. (5.) Dissolving the heated mass in water, and adding hydro¬ 
chloric acid to feebly acid reaction. (6.) Extracting the resorcinol 
from the acid solution with amyl alcohol in an extraction apparatus. 
(7.) Subjecting the extmet to distillation to expel the alcohol ; the 
residue containing the resorcinol being dried in enamelled iron pans, 
(8.) Purification of the resorcinol by fiuctional distillation in a 
vacuum. According to this method 125 kilos, of sodium benzene- 
disulphonate yield from 20 to 23 kilos, of pure resorcinol. D. B. 

Constitution of Dinitroquinol and Formation of Nitranilio 

Acid. By R. Nibtzki and J. Preusser (Jier., 20, 797—799).—The 
authors find that the diacetyldiamidoquinone, CflH202(NHAc)2, lately 
described by them (Abstr., 1886, 1024), is identical with the compound 
obtained by Bamberger (Abstr., 1884, 309) by the oxidation of tri- 
acetyltriamidoplienol, to which he gave the formula CjoHjoNiOti. The 
simpler formula is undoubtedly the correct one, as when reduced with 
stannous chloride and hydrochloric acid the acetyl-groups are elimi¬ 
nated and diamidoquinol is formed. The compound liquefies at 
265—270® without showing a definite melting point. The formation 
of quinol proves that the quinone-oxygens must as usual be in the 
para-position to one another, and the formation from triacetyltriami- 
dophenol (prepared from picric acid), that the two araido-groups (and 
consequently the corresponding nitro-groups in the parent dinitro- 
qninol) are both in ortho-positions to one of the oxygen-atoms or 
hydroxyl-groups respectively. 

Nietzki has shown that this dinitroquinol is easily converted by 
nitric acid into nitranilic acid in which the two nitro-groups are in 
the para-position to each other. This and also the formation of para- 
dinitrodihydroxyquinone from the same quinol, leave little doubt of 
the intermediate formation of a tetranitroquinol. L. T. T. 

Action of Sodium Alkozides on Benzaldehyde. By L. 

Olaisen (Ber.y 20, 646—65Q),—When 12 grams of sodium and 150 
grams of methyl alcohol are heated on a water-bath and treated with 
106 grams of benzaldehyde, the whole soon solidifies to a mass of 
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white crystals. The product consists of benzoic acid (56 grams) and 
benzyl alcohol (45 grams). If the mixture, after being heated for 
some hours on a water-bath, is first treated with glacial acetic acid 
(30 grams) and then with water, the product contains only a trace of 
benzoic acid, and consists chiefly of benzyl benzoate boiling at 323— 
324®. This boiling point was confirmed by preparing the salt by 
another method. Methyl benzoate and benzyl alcohol are also 
formed. 

When benzyl benzoate and sodium methoxide are heated on a 
water-bath, a mixture of benzyl alcohol and methyl benzoate are 
formed ; the same products are obtained when methyl benzoate and a 
solution of sodium in benzyl alcohol are warmed together. 

Benzyl benzoate is also obtained by dissolving To gram of sodium 
in benzyl alcohol, adding 2U0 grams of l>enzaldehyde and heating for 
some days on a water-hath. 10 grains of glacial acetic acid and then 
water are added, and the oil distilled. The yield of benzyl benzoate 
is 150 grams. N. H. M. 

Quinonedioxime and Dinitrosobenzene. By R. Nietzki and 
P. Kehkmann (Jicr., 20, 613—616).— Quinonedioxime^ CfiH 4 {NOH)a 
[1:4], is obtained when 2 parts of hydroxylamine hydrochloride and 
^ part of hydrochloric acid are added to 1 part of qninol dissolved in 
the least pcjssible quantity of cold water, and the whole allowed to 
remain for 12 hours. It crystallises in slender, cokmrless needles, 
decomposes at 240°, and is soluble in ether and hot? water; the 
aqueous solution, however, undergoes partial decomposition. With 
dilute ammonia, it gives a gi'cenish-yellow solution from which hydro* 
chloric acid efleets only a partial precipitation, the resulting solution 
yielding nitrosophenol when shaken with ether. W^hen reduced with 
stannous chloride and hydrochloric acid, paraphenylenediamine is 
obtained. 

Varadinitrosobenzene is formed by the oxidation of quinonedioxime 
in alkaline solution with potassium fcrricyanide. It is a golden- 
yellow powder, insoluble in all noutml solvents, sublimes partially 
without decomposition, and is slightly volatile with steam. When 
boiled with a solution of hydroxylamine hydrochloride, it is recon¬ 
verted into quinonedioxime. W. P. W. 

Introduction of Acid Radicles into Ketones. By L. Clatsen 
(Ber., 20 , 655—657).—Benzoylacetophenone is obtained by mixing 
sodium ethoxide (free from alcohol) with ethyl benzoate and acetophe¬ 
none ; the whole solidifies with development of heat to a crystalline 
mass. This is washed several times with water, then with dilute soda 
solution, and is then treated with carbonic anhydride. The yield is 
50 per cent, of the acetophenone employed. In a similar manner, 
ethyl benzoylocetate can be prepared from acetophenone and ethyl 
carbonate, but the yield is less satisfactory than in the case of 
benzoylacetophenone. 

Nitro8oacety>hmi(me, CHBz I N*OH, is readily prepared by adding 
acetophenone and then amyl nitrite to a w’^ell cooled solution of 
sodium in 20 parts of alcohol, and keeping the whole in a well closed 
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vessel for 12 to 24 hours at a low temperature. The reddish-brown 
sodium salt is freed from the liquid portion of the product by suction, 
washed with ether, dissolved in water and treated with acetic acid. 
It crystallises in prisms melting at 126—127° ; the solution in sul¬ 
phuric acid acquires an intense yellowish-red colour when treated with 
phenol. It dissolves in solutions of alkalis and alkaline carbonates, 
and is precipitated from the solutions slowly and incompletely by 
carbonic anhydride. When heated alone or with sulphuric acid, it is 
decomposed into benzoic and hydrocyanic acids. 

The condensation products of ketones with aldehydes (Claisen and 
Schmidt, 2/er., 14 , 1459) are readily prepared by means of sodium 
alkoxides. Benzalacetophenone is obtained by mixing 12 gmms of 
acetophenone with 10*5 grams of benzaldehyde, adding 3 c.c. of a 
20 per cent, sodium methoxide solution, and keeping the whole for 
some days at a winter temperature. The yield is 90 per cent, of the 
theoretical. N. H. M. 

Separation of Ortho- and Para-toluidine. By A. Wolfing 
(DingL polyt «/., 263, 2()0).—On treating a mixture of para- and ortho- 
Ixjluidihe with nitrous acid, the latter is first attacked and converted 
into an amidoazo-compound, after which the acid acts on the para- 
compound, foiming a diazoamido-dcrivative. Hence by employing 
an amount of acid equivalent to the proportion of orthotoluidine, the 
para-compound remains unaltered. It is recommended to eflect the 
converaiou by treating toluidine hydrochloride with sodium nitrite. 
This process is of Sfiecial utility in separating the paratoluidine con¬ 
tained in crude toluidine. D. B, 

Manufacture of Dimethylaniline. By 0. Muhlhauser (Dingl 
polyt. J., 263, 348—351).—For the production of methylanilino on a 
commercial scale, two processes are in vogue: (1) Treating aniline 
with common hydrochloric acid of 21° B. and methyl alcohol, and 
heating the mixture under pressure; (2) Allowing methyl alcohol 
to act on aniline sulphate under pressure. After the completion of 
the reaction, the mass i« rendered alkaline with lime, and distilled 
with steam. The oily distillate is then treated with dried salt to 
remove the last traces of water. The methylaniline so obtained may 
be used for the prejiaration of “ violets,*^ whilst for the manufacture 
of methylene-blue and malachiie-groen from dimethylaniline, it is 
necessary to subject the oil to fractional distillation, collecting the 
, portion which comes over between 200° and 205°. D. B. 

Conversion of Phenols Into Amines. By Y. Meez and P. 
Muller (i^er., 20 , 644—550).—Continuing their experiments (this 
vol., p, 243), the authors have examined the action of mixtures of am¬ 
monium zinc bromide and ammonium bromide, and of ammonium 
zinc chloride and ammonium chloride on the three isomeric cresols^ 
when heated in sealed tubes for 40 hours at temperatures varying^ 
between 300° and 340°. The results are given in quantitative form, 
and show that under these conditions orthocresol yields about 10 per 
cent, of orthotoluidine and 50 per cent, of orthoditolylamine; mota- 
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cresol yields about 27 per cent, of metatoluidine and 50 per cent, of 
metaditolylamine; and paracresol yields from 25 to 45 per cent, of 
paratoluidine and 40 to 30 per cent, of paradiiolylainine; the re¬ 
mainder in each case consisting of unaltered cresol, and from 2 to 0 
per cent, of carbonaceous residue. 

The boiling point of paraditolylamine was found to be 320—32P. 

W. P. W. 

Condensation Products of Ethyleneanillne with Aldehydes. 

By F. Moos (iier., 20, 732—734).—Hofmann’s diethyleneaniline 
(diphenylpiperassine if named according to Merz and Mason’s pro¬ 
posals, this vol., p. 498), C 2 H 4 !(NPh) 3 l CaHj, is a very stable com¬ 
pound, and this stability is probably duo to its hexatornic ring 
formation. The author has obtained analogous compounds of the 
general formula C 2 H 4 I (NPh )2 ! Ciili, containing a pentafcomic 
ring, by the condensation of ethylcneauiline with aldehydes. 

Benzaldehydo and ethylcneaniline when heated together unite, with 
separation of w'ater, to form a compound, C 0 II 4 ! (NPh)^! CHPh, 
which crystallises in colourless needles, melts at 137°, and distils 
without decomposition. Cumaklehydc and ethylcneaniline, under like 
conditions, yield a compound, crystallising in long, white, 

silky needles, melting at 121—125*", and soluble in ether and absolute 
alcohol. Salicylaldchjnle and etliyleneaniline give a compound crys¬ 
tallising in groups of white, silky needles. It melts at lib®, and is 
easily soluble in ether anti absolute alcohol, less so in benzene. Anis- 
aldehydc and etliyleneanilmo form a compound crystallising in colour¬ 
less prisms, soluble in benzene and alcohol; it melts at 1G4°, and has the 
composition CuHtiHs >0. Lsobutaldehyde and etliyleneaniline undergo 
a similar reaction, yielding a compound, C 1 SH 22 N 2 . This crystallises in 
large, colourless needles, melts at 95and is easily soluble in benzene 
and ether, sparingly so in w'ater. CHuanthaldehyde and ethylene- 
aniline ymld the compound C 2 iH.ibN 2 , which crystallises in glistening 
needles, melts at 79°, and is easily soluble in ether, but sparingly so 
in Ixjnzene. 

All these compounds, when warmed with dilute hydrochloric or 
sulphuric acid, are very readily reconverted into their coustituents, 
tlms ditfering from dipheuylpiporazine. The author is now investi¬ 
gating the analogous compounds (containing a hexatornic ring) 
formed by the condensation of aldehydes with trimethyleiicauiline. 

L. T. T 

Action of Carbonyl Chloride on Ethylene- and Trimethyl- 
ene-diphenyldiamine. By A. Hansskn (fyer., 20, 7Sl--7Sb),— 
Trimethylenediphenyldiarriine, C 3 H,}(NHPh) 2 , was prepared by heat¬ 
ing a mixture of aniline (4 mols.) and trimethylene bromide (1 mol.) 
on the water-bath. It is an oil which boils wdth decomposition 
above 360°. Its suJplmie crystallises in minute needles melting at 
155—156°, and is soluble in alcohol. With sodium nitrite the sul- 
pliate yields the corresponding dinitrosamiue crystallising in greenish 
scales melting at 87°. When a solution of the diamine in benzene 
was slowly added to a well-oooled solution of carbonyl chloride in 

NPh'CHj 

benzene, trimethyUnedi^henylcarhamide, and tru 
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fnethylenedicarbanilic chloride^ C 3 He(NPh'COCl) 8 , were formed. The 
former crystallises in silky scales which are soluble in alcohol and 
melt at 156° (uncorr.). The chloride crystallises in brittle needles, 
sparingly soluble in alcohol and melting at 102° (uncorr.). An 
alcoholic solution of the chloride, when treated with sodium, yielded 
ethyl trimethylenecarhanilate, which forms crystals melting at 56°. 
When heated with aniline in solution in benzene, the chloride yields 
the corresponding anilide which forms hard, transparent crystals 
melting at 153° (uncorr.). 

Ethylenediphonyldiamine yields with carbonyl chloride under the 
above conditions, ethylenediphenylcarhamide and ethylenedicarhanilio 
chloride. The carbamide crystallises in scales, sparingly soluble in 
benzene, and melting at 206° (uncorr.). The chloride forms glisten¬ 
ing prisms, soluble in benzene, and melting at 183° (uncorr.). The 
corresponding ethyl salt crystallises from alcohol in needles melting 
at 87—88°. The chloride is more stable than that described above, 
and the anilide, which appears to melt at about 170°, could not be 
obtained pure, but always contained undecomposed chloride. Neither 
of these chlorides is attacked by boiling alkalis or dilute acids. 
Their formation is analogous to that of the chloride obtained by 
Loeb (Abstr., 1885, 1213, and this vol., p. 42) by the action of carbonyl 
chloride on ethenyldiphenyldiarnine. 

When oxidised with chromic acid, ethylenediphenylcarbamido 
yielded diphenylparabanic acid. L. T. T. 

The Tartrazines; a New Class of Dyes. By J. H. Ziegler 
and M. Lociirr (Bar,, 20, 834—840).—Phenylhydrazino hydro¬ 
chloride reacts with an equimolecular proportion of di hydroxy tartaric 
acid to form phenylizindlhydroxytartaric acid, 

COOH-C(N2HPh)-C(OH),-COOH, 

a yellow, crystalline precipitate. The compound melts at 218° with 
decomposition, is insoluble in cold, sparingly soluble in hot water, 
and soluble in concentrated sulphuric acid with brown coloration ; it 
gives a brown precipitate with bleaching powder, and a red colora¬ 
tion with ferric chloride. It differs from dihydroxytartaric acid in its 
stability. Its silver salt forms orange-yellow leaflets, and the barium 
salt a golden precipitate. The diphenyliz indihydroxy tartaric acid 
formed from the above acid and phenylhydrazine hydrochloride, or 
directly from dihydix)xytartaric acid, is an orange-yellow powder, 
sparingly soluble in water, soluble in alcohol. Its ammonium salt, 
COONH 4 -C(N 3 HPh)-C(N,HPh)-COOH + H^O, crystallises in yellow 
leaflets, the sodium salt in red needles; the lead and aluminium 
salts are yellow precipitates, as also the silver imide. The acid, when 
heated with acetic anhydride, forms an anhydride crystallising in 
red needles, insoluble in alcohol. The disulphonic acid, 

C3(N3H’C6H4-S03Na)3(C00H)*, 

is best obtained from phenylhydrazinesulphonic acid, and sodium 
dihydroxytartrate in presence of soda; it is an orange-yellow powder, 
soluble in water, insoluble in alcohol. It has been introduced into 
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Commerce under the name of “ tartrazine as a yellow dyestuff for 
wools; the diphenylizindihydroxy tartaric acid, owing to its insolubility 
in acid baths, is of no practical application. V. H. V. 

Condensation Products of Secondary Hydrazines with 
Dihydroxytartario Acid. By J. H. Zieqlek and M. Locher (Ber., 
20,841—844).—The secondary, like the primary hydrazines, react 
with dihydroxytartaric acid to form condensation products homo¬ 
logous with the tartrazines. Thus, from sodium di hydroxy tartrate 
and diphenylhydrazinC hydrochloride, in presence of hydrochloric 
acid, there are formed simultaneously a mono- and a di-condensation 
product. The former of those was not obtained in a fit state for 
analysis; the latter, COOiI'C(N 2 Ph. 2 )'C(N 2 Pho)'COOH, crystallises in 
the prismatic form, and is soluble in chloroform and acetic acid, inso¬ 
luble in water ; it melts at 177° w'ith decomposition. The alkali salts 
are soluble in water ; the copper salt is a green, and the lead and silver 
salts white precipitates. The acid dissolves in concentrated sulphuric 
acid with a red colorstion, changing to green on standing. On 
fusion with phenol, it forms variously coloured dyes; with bromine, it 
yields a monobromo-derivative crystallising in leafiots. When heated 
with an excess of acetic anhydride, the acid yields an anhydride, 
0(00*C IN 2 ph 2 )i, crystallising in ruby-red prisms with greenish lustre. 
When heated, it forms a sintered mass at 200°, and melts completely 
at 222°; it dissolves in concentrated sulphuric acid with a green 
coloration. With ammonia, the anhydride forms a nitrogen compound, 
crystallising in rhombohedra which melt at 101—102''. This is pro¬ 
bably an imide nither than an amide, from its insolubility in alkalis 
and alcohol, its low melting point, and the formation of a pyrroline- 
derivative when it is distilled with zinc-dust. V. H. V. 

Preparation of Benzylrosanilinedisulphonic Acids. By A. 

DAHTi {Dinyl. polyt, 263, 893—394).—The production of mono-, 
di-, and fcri-benzylrosaniliues may be effected according to the laws 
generally applicable to the introduction of alkyl- into amido-groups, 
the entrance of the benzyl-groups being readily effected without the 
application of pressure. The bcnzylrosanilines formed are sparingly 
soluble in water, dissolve with a bluish-violet colour in benzyl 
chloride, and assume a greenish-blue colour on treatment in alcoholic 
solution with hydrochloric acid. The calcium salts form readily pul- 
verisable masses having a metallic lustre. The salts of the alkalis 
and alkaline earths are readily soluble in water, and form lakes with 
the heavy metallic oxides, especially lead oxide and the oxides of tin. 
The calcium salt of the mono-acid imparts a ruby-coloured shade to 
wool dyed in an acid bath; the corresponding derivative of the di- 
aoid gives a bluish-red colour, and the calcium salt of tribenzyl- 
rosanilinedisulphonic acid yields a reddish-violet shade. D. B. 

Manufacture of Benzaldehyde-greens. By 0. Muhliiauser 
{BingL polyt 263, 249—254; and 295—303). — 1. Preparation 
of “Acid-green.”—The formation of the leuco-base is effected by the 
condensation of 1 mol. of benzaldehyde and 2 mols. of ethyllienzyl- 
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aniline with anhydrous oxalic acid. On treating the resultant leuca- 
base with fuming sulphuric acid, a mixture of di- and tri-sulphonio 
acids of diethy]dibenzyltriphenylmethane is obtained. On oxidation 
witli lead dioxide, this yields the green acid dye, which is then con¬ 
verted into the sodium-derivative. 2. Preparation of Malachite* 
green.”—This comprises the following operations :—(a.) Formation of 
the pure, dry leuco-base by heating a mixture of dimethylaniline and 
benzaldehyde with zinc chloride. (i>.) Oxidation of the base with 
lead dioxide and production of the green dye in a solid form, by 
treating the oxidised mass with zinc chloride and salting out the 
resultant double salt, (c.) Purification of the zinc salt by extraction 
with hot watfer and formation of the green base by the addition of 
ammonia to the aqueous extract, (d.) Production of the green crystals 
by redissolving the base in oxalic acid and reprecipitating with ammo¬ 
nia. 3. Preparation of “Brilliant green.”—The leuco-base is obtained 
by heating a mixture of diethylaniline and benzaldehyde with dry 
oxalic acid. The product is dissolved in hydrochloric acid, treated 
with acetic acid, and oxidised with lead dioxide. The process used 
for the production of the green base and its purification is similar to 
the method adopted in the case of malachite-green; whilst the crys¬ 
tallisation is eftected by dissolving the purified mass in sulphuric acid 
and adding ammonia. D. B. 

Opiaurin. By C. Liekkumann and P. Seidlbr {Ber., 20, 873— 
874).—Opiunic acid and jihenol, when heated with concentrated sul¬ 
phuric acid, yield a cherry-red dye, the aldehydic group reacting with 
the phenol to form a leucaurin, COOH-C 6 n 2 (OMo) 2 -CH(C 6 Hi-OH) 2 , 
the latter being oxidised in the course of the process to an auriii, 
C 22 H 18 O 6 , which it is proposed to call oj)iaurin. This compound was 
only obtained in an amorphous condition. It dissolves in alcohol and 
ether, and is insoluble in benzene and petroleum. It dissolves in 
alkalis with a purple-red coloration, becoming yellowish-brown when 
the solution is boiled, but returning, when cool, to its original tint. 
Similar dyes were obtained with other phenols, and the reaction can 
be used to detect opianic acid, as also to indicate the presence of an 
aldehydic group in an aromatic derivative. V. H. V. 

Action of Aldehydes on Ammonium Thiocyanate. By L. 

Beodsky (Monatsh. Ghem,^ 8, 27—4U).—When a mixture of benzalde¬ 
hyde and dry powdered ammonium thiocyanate is heated between 
166° and 137° for some time, benzylidenethiuhiuret^ CvHoNsSa, is 
formed. When crystallised from alcohol, it forms microscopic prisms, 
and melts at 237° with partial decomposition. It is quite insoluble in 
water, slightly soluble in cold alcohol and ether, and more so in 
boiling alcohol. It dissolves in dilute alkalis, and is precipitated 
unchanged by acids ; concentrated alkalis decompose it; concentrated 
sulphuric acid dissolves it, and it separates unaltered on dilution with 
water; nitric acid decomposes it in the cold. When an alcoholic 
solution is treated with solutions of the salts of heavy metals, salts are 
thrown down; the silver and lead salts are white, amorphous powders. 
When boiled with excess of acetic anhydride, an acetyl compound is 
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formed, having the composition CgH 7 N 3 S 2 Ac 2 ; it forms very brilliant, 
yellow, microscopic crystals melting at 189®. 

When heated with excess of barium hydroxide solution on a water- 
bath, benzyl!denethiobiuret is split up into benzaldehyde, barium 
thiocyanate, and thiocarbarnidc ; there arc also formed in small quan¬ 
tities, hydrogen sulphide, ammonia, and carbonic anhydride. From 
the above decompositions, the author concludes that the constitution 
of the substance is 

When cinnamaldehydo is heated with ammonium thiocyanate, two 
substances are formed, both of which are free from nitrogen, 

Isovaleraldehyde and amanthaldehyde, ti'oated in the same way, 
give .dark-red, viscous liquids, easily soluble in alcohol, ether, and 
acetic anhydride, and remaining unchanged on evaporation of the 
solvent. G. H. M. 

Additive Products of Aromatic Thiocarbimides. By O. 

Helmeks 20, 78G—791).—Whilst preparing isocyanic chlorides 

by Sell and Zierold’s process (this Journal, 187-5, *271), by passing a 
cuiTeiit of chlorine through solutions of tliiocarbimides in chloro¬ 
form, the author observed the formation of a crystalline precipitate, 
which, on continued passage of the chlorine, disappeared. If the 
passage of the chlorine through a chloroform solution of phenylthio- 
carbimide is stopped as soon as the solution becomes of a pale-yellow 
colour, a voluminous white precipitate gradually forms. The mother- 
liquor by further passage of chlorine yields a further crop of the sub¬ 
stance. The compound contains chlorine, is very unstable, gives off 
hydrogen chloride when exposed to the air, and melts with decompo- 
sition at 150—IGO®. Attempts to obtain it in a pure state proved 
fruitless, but from its reactions there is little doubt that its formula is 
(CS I NPh) 2 Cl 2 . When dissolved in warm, dilute alcohol or digested 
with water at 100®, it yields ph^nylthiocarhimitle oxide, (CS ! ]NrPh) 20 , 
liydrogen chloride being at the same time formed. The oxide crys¬ 
tallises in yellow needles melting at 118®. With paratolylcarbimide, 
similar compounds were formed, the oxide, (CS IN 07 X 17 ) 20 , cry^s- 
tallising in long needles melting at 139°. These oxides are analogous 
to those obtained by Sell in a similar way from fatty thiocarb- 
imides (this Jour., 1873, 881). When the chlorides are treated with 
hydrogen sulphide, the decomposition proceeds further, symmetrical 
diphenylthiocarbamide, CS(NHPh) 2 , being formed, probably according 
to the equation— 

(CS :NPh) 2 Cla + 2 H 3 S = 2HC1 + eSa + S + CS(NHPh) 2 . 

When bromine is substituted for chlorine in the above I'eaction, a red 
crystalline, unstable compound, (CSI NPh)Br 2 , or (CS ! lSrPh) 2 Br 4 , is 
formed, which, on exposure to air, gradually loses bromine, yield¬ 
ing the compound (CS I N'Ph)aBr 2 ; this crystallises in glisten¬ 
ing scales, and is more stable than the corresponding chloride. It 
melts with decomposition at 190®. The Cv)rrcsponding paratolyl-deri- 
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vative, (CS ! NC 7 H 7 ) 2 Br 2 , yields glistening scales melting at 210®. 
With alcohol or water, both compounds yield the corresponding oxides. 

Proskauer and Sell state (this Jour,, 1877, i, 67) that by the 
action of bromine on a chloroform solution of phenylthiocarbimide, 
they obtained a compound, (CS I NPh) 2 SBr 2 , which, when acted on by 
alcohol or glacial acetic acid, yielded the sulphide (CS I NPh) 2 S. The 
author is, however, quite unable to corroborate this statement, as even 
when closely following out Proskauer and Sell’s directions, he only 
obtained the compounds described above. L. T. T. 

Manganese Benzoate. By K. Seubkrt (Her., 20, 791—792).— 
Manganese benzoate is described in text-books as crystallising in 
clear, stable needles of the formula Mn(C 7 H 602 ) 2 ,H 20 , soluble in 
20 parts cold water, more easily soluble in boiling water. This 
description dates from the researches of John made in the early part 
of this century. 'The author finds that from a solution of equal 
molecular proportions of sodium benzoate and manganese sulphate, 
the salt Mn(C 7 H 502 ) 2 ) 4 H 20 crystallises in flat, rose-coloured, pliant 
prisms. They cleswe readily in the direction of their most fully deve¬ 
loped face, and the plates so obtained are optically biaxial. The crystals 
are tolerably stable, but gradually lose water, becoming opaque and 
white; in like manner, they lose water when heated with alcohol or 
water. An aqueous solution, it evaporated on the water-bath, yields a 
crystalline mass of the constitution and properties described by John. 
The solution saturated at 1G° contains in 100 parts 6*556 parts of the 
tetrahydated or 5*5 parts of the monohydrjsitcd salt, a result corre¬ 
sponding with John’s statement. L. T. T. 

Isomerism in ^the Cinnamic Acid Series. By A. Michael and 
G. M. Browne (Her., 20, 550—556).—Determinations of the vapour- 
density of the ethyl salts of the three broruocinnamic acids (Abstr., 
1886, 702) show ihat the molecular weight is 255 in each case. The 
authors find that in the preparation of ^-bromocinnamic acid (m. p. 
158*5°) from pheinylpropiolic acid by the action of hydrobromic acid 
a fourth bromocinnamic acid is formed, and can be separated by aid of 
the sparing solubility of its barium salt. The acid thus obtained 
exhibits a great similarity ^to the a-acid, as shown in the following 
table, but the authors consider them to be distinct:— 

a-Acid. New acid. 

Meltingpoint. 130—131^ 133—134®. 

Crystalline form,... Long needles from water Long needles exhibiting end 
and chloroform. faces from water; thick rhom¬ 

bic prisms fr6m chloroform. 

Solubility. Readily soluble in alcohol. Readily soluble in alcohol and hot 

benzene, sparingly soluble in 
carbon bisulphide, hot water, 
and light pelroleum. 

Ammonium salt.... Flat needles sparingly sol- Flat needles, sparingly soluble in 
uble in cold water. cold, easily soluble in hot water. 

Barium salt. Lustrous, rhombic scales, Lustrous, rhombic scales, anhy- 

anhydrous; solubility, drous ; solubility 7*76 in 1000 
1*2 in 1000 of water at 0°. of water at 6®. 
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The concluding portion of the paper is devoted to a criticism of the 
hypothesis put forward by Erlenmeyer to explain the isomerism of 
the bromocinnamic acids (Abstr., 1886, 945), which is rejected by the 
authors in favour of their theory of alloisomerism (ift/d., 687). 

W. P. W. 

Derivatives of Phenylmethacrylic Acid and of Phenyliso- 
butyric Acid. By L. Edelrano (Ber., 20, 616—622).—The author 
finds that the yields of phenylmcthacrylic acid prepared by Conrad 
and Bischof s method (Annalen, 204, 188) is only slightly lessened if, 
instead of using sealed tubes, the materials are heated at 125—130® 
for 30 hours in a flask with a cooling tube attached. Phenylmeth- 
acrylamide, CHPh ! CMe’GONHo, crystallises in prismatic scales, melts 
at 128®, and is sparingly soluble in ether and cold alcohol, soluble in 
hot water. 

Plienylisohntyramide crystallises in needles, melts at 109®, and is 
readily soluble in alcohol and ether, soluble in hot water. When 
treated with bromine and aqueous potash, it is converted into ^dtenyU 

isoiiroinjlamine, OH 2 Ph*CMeH‘NH 2 , a colourless, strongly refractive 
liquid boiling at 203®; its platinochloride crystallises in matted 
needles, and is sparingly soluble in water. 

Methyl phenylmethnrrylafe is obtained Avhen phenylmethacrylic acid 
is dissolved in an equal weight of methyl alcohol and the solution 
saturated with hydrogen chloride. It crystallises in long needles, 
melts at 39®, boils at 254®, and is soluble in all ordinary solvents. 
Two nitro-derivatives are formed when the methyl salt is treated with 
five times its weight of fuming nitric acid (sp. gr = 1*52), and can be 
separated by crystallisation from alcohol, llie less soluble compound 
is methyl p)aranitrophenyh}iethjlacnjlaie; it crystallises in rectangular 
scales, and melts at 115®. Paranltrophe)tylmethacrylic acid, 

02 CcIIrCn: CMe-C OOH, 

crystallises in rhombs, melts at 208®, and is soluble in hot alcohol and 
acetic acid, very sparingly soluble in all ordinary solvents in the cold. 
Its silver salt, CioHyNOjAg, crystallises in slender, white needles and 
is soluble in hot water. The more soluble compound is obtained by 
evaporation of the alcohol as a liquid, which solidifies in a freezing 
mixture and yields orthonLtrophmylmethacrylic acid when saponified. 
This is a feebly coloured powder, melts at 164—165®, and is readily 
soluble in alcohol and ether, sparingly soluble in benzene and light 
petroleum. 

When phenylmethacrylic acid is nitrated, dinitroplienylpropylene, 
CaH3(N02)2*CH I CHMe, is obtained together with other nitration 
products. It crystallises in pale-yellow needles, melts at 118®, and is 
soluble in alcohol. W. P. W. 

Preparation of Ethyl Benzoylacetate. By L. Claisen and O. 
Lowman {Ber,, 20, 651—654).—Ethyl benzoyl acetate is prepared by 
heating 140 grams of sodium methoxide with 300 grams of ethyl 
benzoate in a water-bath until the mixture becomes solid. It is then 
mixed with 850 grams of ethyl acetate and boated for 15 hours cn a 
water-bath in a reflux apparatus; 160 grams of glacial acetic acid are 
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added, and then water; the oil thus separated is washed with aqneotis 
soda, dried over potash, and distilled in a partial vacuum (20 mm.). 
The yield of pure salt is 33 per cent, of the weight of ethyl ben- 
7 .oate. Ethyl acetoacetate, unchanged ethyl benzoate, and dihydro-, 
benzoylacetic acid are also obtained. Almost the same yield is 
obtained 'when the reaction is allowed to take place at the ordinary 
temperature. 

The authors think it probable that in the formation of ethyl aceto- 
acetate and benzoylacetate, the compounds CMo(OEtVONa and 
CPh(OEi) 2 *ON"a respectively are first formed and that those then 
react with ethyl acetate, yielding the acetoacetate or benzoylacetate 
and 2 mols. of ethyl alcohol. N. H. M. 

Oak-tannin. By C. BoniNGEn (Bcr., 20, 761—766).—This was 
obtained by treating the syrupy commercial “ oak wood-extract ” with 
about 20 times its volume of water, filtering off the insoluble sub¬ 
stance, evaporating the solution to dryness, and treating tho powdered 
residue with acetic anhydride. The tannin was thereby converted 
into an acetyl-compound which was soluble in excess of the an¬ 
hydride. When the acetic; solution is poured into water, tho acetyl- 
dorivative CisHtAcsOj, is precipitat(;d as a hea^T^ greyish-white powder. 
When exposed to the air, it gradually loses its acetyl as acetic acid. 
The acetyl-compound is soluble in ethyl acetate, chloroform, glacial 
acetic acid, ethyl acetoacetate, Ac., insoluble in water and cold 
alcohol. Boiling alcohol eliminates the acetyl-groups and then dis¬ 
solves the tannin. Cold concentrated sulphuric acid acts like 
boiling alcohol. The fn*e tannin is converted into an anhydride by 
inorganic acids. The anhydride, when heated with ethyl iodide and 
alcoholic potash, yields an ethyl salt which decomposes when heated. 
The best means of obtaining the free tannin from the aceto-derivative 
is to heat the latter with water at 135® in closed tubes. The tannin 
thus obtained when dried in the desiccator has the composition 
O 16 H 12 O 9 + 2 Fr 20 . It loses 1 mol. H 2 O at 100® and the second at 
135®. The author has obtained from the aceto-compound two bromo- 
derivatives, CisHioBrAcOo and Cir)H 7 Br 4 Ac 09 , 

The author believes this oak-tannin to be a methyl salt of digallio 
acid. L. T. T. 

Etherification of Opianio Acid. By C. Ltebebmann and S. 
Kleemann (Bcr,, 20, 881—882).—Opianic acid is characterised by its 
ready susceptibility to etherification ; this property may be utilised for 
its purification, as the ethereal salts formed are decomposed when 
boiled with water. The methyl salt melts at 102®, the ethyl salt at 
92®, and the propyl salt at 103®. Possibly the above property is 
dependent on the constitution of opianic acid as an ortho-aldehydic 
acid. V. H. V. 

Reduction of Nitro-cpianic Acid. By S. Klbemank (Ber,, 20 
875—881).—Nitro-opianic acid, when treated with concentrated 
sodium methoxide, is converted into a w>mo-acid, crystallising in 
long, golden-green needles which melt at 176—176® and decompose 
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«t 200°, Tt is sparingly soluWe in water, more readily in alcohol, and 
is distinguished from the nitro-acid in that it does not react with 
phenylhydrazino under the same conditions. Its siloer salt crystallises 
in colourless needles, sparingly soluble in cold, readily in hot water. 
When reduced with stannous chloride, the nitroso- is converted into an 
awc7o-acid, which is crystalline, but owing to decomposition is not of 
definite melting point; its solution gives a green coloration with 
ferric chloride. Its hydrochloride, when heated with aeeiio anhydride 
and sodium acetate, yields a compound, C^» 4 H 24 N 20 n, derived from the 
condensation of 1 mol. of the amido-acid and 1 of the anhydride with 
elimination of 1 mol. of water. It forms ill-defiiiod ervstals, insoluble 
in water, sparingly soluble in alcohol, and melts at 232—233^" with 
deeomposition. On reduction with zinc-dust and ammonia, the nitroso- 
acid.yields an nro-acid, 

COOII-ColI(OMc),<^ !!l^il^^ .>C,H(OAfc).-COOH, 

not obtainable in a definite erystalliiic form; it melts with decomposi¬ 
tion at 24o‘\ and dissolves in alkalis with a yellow, and in concen¬ 
trated sulphuric aciil with a piirjde coloration. Its silver salt is a 
yellowish-iirown, fiocculent ])roeipitate : its efjnjl salt crystallis^'s in 
small, yellow needles melting at lUl°, insoluble in water, soluble in 
alcohol and benzene. 

Meconineae('tie acid (this vol., p. 47) dissolves in ammonia to form 
a yellow liquid, which is decolorised when boiled with zine-dust. The 
acid is insoluble in water, but dissolves in alcohol with partial decom¬ 
position. V. H. V. 

V/-Meconine. By O. Salomon (Bcr., 20, 1=583—-8R9).—As it is to 
be supposed that ineconine stands to hemipiniiiiido in a relation 
analogous to that of ])hthalido to phthalimide, it should be possible' 
toeonvert lieinipinimidc into the former, Vmt experiments showed tliat 
instead of meconine, a compound isomeric with it, called provisionally 
Y^-mcconine, is produced. 

On nvilrogeiiation with tin and hydrochloric acid, liemipiniiniJo 
yields hennpininitdine, CioIIiiO.,N, analogous to phthalimidine; tins 
crystallises in leaflets melting at 181'’, sohililo in bcnizene. With 
nitrons acid, it yields a nitroso-derivative, CiolIn.NOa’XO, (*rystallising 
in silky needles which melt at 15G° with decomjiosition, sparingly 
soluble in cold, more readily in hot w^atcr. On treatnumt with dilute 
soda, this compound yields '^•meconine or diiiiethoxyplirhalide, 

C„H.,(0Me).,<^Q^>0 [OMe : CH,: CO : OMe = 3 : 2:a for- 

inula which may explain the isomerism of this compound with 
meconiue, whic^h contains the CH 2 and CO groupings in the reverse 
positions. Y^-Meconinc crystallises in long, colourless needles which 
melt at 123—124°, soluble in benzene, alcohol, and ether. With fuming 
nitric acid, it yields a nitro-derivative, Ci,)H 5 , 04 N 0 o, crystallising in 
yellow needles which melt at 160°; on further treatment with nitric 
acid, oxalic acid is produced. On reduction, an amido-derivativc is 
formed, a yellowish substance melting at 105°, and distinguished 

^OJL. Lit. 2 (/ 
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from amido-meconine (m.p. 171°) by its melting point, the difference in 
solabiliiy in benzene, and the more marked basic properties of the 
former. Bromo-yjr-meconine is a white flocculent precipitate, which 
melts at 141—142*’, and is soluble in benzene, insoluble in petroleum. 
The isomeric meconines are also distinguished by their beliavioar 
towards oxydising agents; thus with manganese dioxide and sulphuric 
acid meconine yields opianic acid almost in quantitative proportions, 
whilst Y^-meconine is, for the most part, unaltered. With nitric acid 
(sp. gr.= 1*14), '^-meconine yields, besides the nitro-dcrivative, nitro- 
hemipinic acid; but meconine, under the same conditions, yields 
nitrorneconine. It is fui-ther shown that hemipinic anhydride when 
hydrogenised yields ^-meconine. V. H. V, 


Action of Potassium Cyanide on Meconine. By W. Bowman 
(Ber., 20, 890—891).—Another method of distinguishing the two 
isomeric meconines described in the preceding Abstract is thoir 
behaviour with potassium cj^anide; Y^-mecoiiiue remains unaltered 
while meconine is converted into norrnethylmeconine, first isolated 
by Mattliiesseii and Foster. The change is probably to be explained 
by the alkaline nature of the potassium cyanide which, at the high 
temperature, effects the removal of the methyl-group. V. H. V, 


Orthotolylphthalimide. By M. Kuhara (Amor. Chem. .7., 9,51- 
58; comp. Abstr., 1881, 1089).—According to v. Gerichten, phtlialyl 

CClo 

chloride is either C 6 H 4 <^qq ^]>0 or a mixture of this substance with 


the normal chloride. By treating phtlialyl chloride with ammonia, a 
stibstance isomeric with phthalimide was on one occasion obtained, 
but its preparation could not be repeated {loc, cit.'). By substituting 
ortbotoluidine, a similar result is obtained, only one .substance being 
produced, and hence it is jmobable that phthalyl chloride is not a 
mixture of two substances. Tlie substance produced is — 

Orthofoh/Jplithaliinlde, C 6 II 4 1 (CO)a! N’CoHiMe, melting at 182°, 
and identical with Froelicli’s phthalorthotoluide, obtained from 
phthalic anhydride and orthotoluidine. 

OrthotoIylphthaJamic acid^ (X)OH*C 6 H 4 'CO*NH‘CGH 4 Me, is obtained 
by boiling tlie imide with ammonia, and acidifying; it crystallises in 
needles. The two lead salts and silver salts, as well as the normal 
barium salt, are described. 

MctliyUderivativea of OrtJiotolijlphthalamic Acid .—The above acid 
was treated with sodium in j)resence of xylene and then with methyl 
iodide, and finally with w^ater in the presence of the excess of sodium 
used; the methylated conyiound was thus saponified, and yielded 
phthalic acid and dimethylorthotoluidine, which is formed most 
probably from the decomposition of the methiodide of sodium methyl- 
orthotolylphthalamate, COONa*C«U 4 *CO*NMe 2 (C 7 H 7 )I. Neither this 
compound nor sodium methylorthotolylphtbalamate, 

OOONa-C6H4-CO-NMe-C7H7, 


could be properly purified, as they do not crystallise readily. 

The existence of the salts described is held to bo in favour of the 
symmetrical formula for phthalyl chloride, H. B. 
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Syntheses of the Ethyl Salts of Ketonic Acids. By W. 

W18UCENUS 20, 589—595). —An almost theoretical yield of 

ethyl oxalacetate (this voL, p. 234) can be obtained by employin'^ 
twice the weip^ht of sodium indicated by theory, inasmuch as one-half 
of the metal enters into combination to form sodium etlioxide. When 
ethyl acetate (2 raols.) is slowly added to a solution of ethyl oxalate 
(1 mol.) in ether to which sodium wire (4 atoms) has been added, and 
the well-cooled product is treaied with water, the aqueous layer yields 
ethyl ketipate (this vol., p. 3r»2) on acidification. 

Ethyl phf^nyloxnladetafe, COOIllt*CHPh*CO’COOEt, is prepared by 
dissolving 10 grams of ethyl oxalate in 40 grams of ether, adding 
3 2 gi‘aras of sodium wire, and then gradually adding 12 grams of 
ethyl phenylacetate ; the product is decomposed by dilute sulplmric 
acid, and the compound extracted from the ethereal layer hy means of 
aqueous soda. It is a very viscous oil, decomposes on distillation, is 
insoluble in water, readily soluble in alkalis, ether, and alcohol. The 
alcoholic solution gives an intense red c<doration with fei-ric chloride. 
When boiled witli 10 per cent, sulphuric acid, it decomposes with 
evolution of carbonic anhydride and formation of phonyIpyruvic 
acid. 

Phevylpyruvic (icid, CH,»Ph*0O*CO()n, crystallises in liistriiis 
scales, melts at 153® with a feeble evolution of gas, and is roa lily 
soluble in ether and alcohol, soluiile in hot chloroform and bioizmie, 
sparingly soluble in hot water, and insoluble in cold water and liglit 
petroleum. The alcoholic solution gives a dark-green coloration with 
ferric chloride. Hie pheuf/Iliydrazidr crystallises in small, yellowish 
needles, melts at 100 —with evolution of gas, and is insoluble in 
wat(*r and light petroleum, sparingly soluble in ether, soluble in 
alcohol, chloroform, and benzene. It is probably identi(*al with the 
phonyIhydrazide of Plochl’s ])lienylglycidic acid (this vol., p. 142). 

Ethyl phthalate is not attacked by sodium at lUU\ but when ethyl 
acetate is gradually added a reaction occurs, resulting in the formation 
of an acid of the composition (?.,He02. This crystallises in small, 
lustrous, yellow needles, melts at 130—13*2°, and is soluble in alcohol, 
ether, and benzene. Its salts have generally an intense yellow color¬ 
ation, the uym salt is dark-rod. Wlum treated with nitrons acid, it yields 
a yellow nitroso-derivative ; the planylh yd razide^ C{,1J6()(N dlPh), 
crystallises in microscopic needles, melts at 102—163° with decom¬ 
position, and is readily soluble in alcohol, etluM*, and benzene. When 
the acid is boiled with water, an acid of the composition CihHioO^ is 
obtained in microscopic scales ; this is insoluble in all solvents, melts 
at 206—208° with complete decomposition, and yields salts showing 
an intense coloration ; thus the salts of the alkaline metals are intensely 
violet, the silver salt is dark-red, the zinc salt intensely violet-blue, 
and the copper salt deep-blue. W. P. W. 

Synthesis of Ethyl Trimesate. By A. Piurn {Ber., 20, 537— 
539).—Ethyl sodaceiate does not react with formic acid either in the 
cold or on heating, and when treated with ethyl formate yields onlv 
sodium ethoxide, carbonic oxide, and ethyl acetoacetate. Tf, however, 
a mixture of ethyl acetate and ethyl formate in cquimolecnlar pro- 
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portions is treated with sodium, hydrogen and carbonic oxide are 
evolved and ethyl trimesate is obtained. The yield amounts to 6 to 7 
per cent, on the ethyl formate used; at the same time ethyl aceto- 
acetate is also formed in some quantity. When mixtures in equi- 
molecular proportions of methyl formate and ethyl acetate, and of 
ethyl formate and methyl acetate are respectively treated with sodium, 
a mixture of ethyl and methyl trimesate is obtained in both cases; 
this molts at 105—110° after one crystallisation from alcohol. 

Methyl trimesate crystallises in small, silky needles melting at 143®, 
and a mixture of it and etliyl trimesate in equal’proportions melts at 
105^110". W. P. W. 

Rosindole. By E. Fischer and P. Wagner (/icr., 20, 815—818). 
—Methylketolo when liealed with benzoic chloride in ymesence of zinc 
chloride yields, in addition to a benzoyl-derivative, the hydrochloride 
of a base, CafillaoNj. This salt, which may be completely separated 
from its aqueous solution by the addition of sodium chloride, forms 
green iridescent crystals, resembling in appearance rosaniline hydro- 
cidoride; on adding an alkali, the free base is obtained in reddish-yellow, 
])rismatic crystals, which (change colour at 250° and fuse completely at 
270'^. With acids, it forms salts which are soluble in water and alcohol, 
and dye silks and avooIs of a red colour; it appc?ara also to form un¬ 
stable salts with alkalis, readily dccomf>osed by water. When the alco¬ 
holic solution of the base is treated with zinc-dust and ammonia, it is 
rlecoloris^*d with formation of benzylidenemethylketole, a change analo¬ 
gous to the formation of leucaniline from rosaniline. Prom the sirni- 
farityin colour, dyeing properties, and chemical i*eactionsof the alK>ve 
base with those of rosaniline, it is proposed to call iidimethylrosindole; 
it is probably the anhydride of a carbiuol, CPh(C 9 H«N) 3 *OH. 

BeNZoyha ethyl kef ole crystallises in glistening leaflets, melting at 
82°, and is moderately soluble in ether and alcohol, sparingly soluble 
in water. V. H. V. 

Methylation of Indole-derivatives. By B. Fischer and A. 
Steohe (Her., 20, 818—820).—When methylkctole is heated with 
methyl alcohol and iodide, it yields the hydriodido of a basic compound, 
CiiHijN, crystallising in prisms, and from which the base itself is 
obtained as a colourless oil boiling at 243^ This compound is not an 
indole-derivative in that it gives neither the pine-wood reaction nor the 
red ])icrate; also it is unaltered by nitrous acid, and differs from the 
indoles by its strongly basic cliaracter. It is probably a dimethyldi- 
hydroquinoline, (containing a metbyl-group attached to the nitrogen, 
and another in the quinoline residue; but of this view no proof is 
given. Of its salts, tlie sulphate crystallises in leaflets soluble in 
alcohol, and the picrate in golden-yellow leaflets; the hydrockloHde 
forms a compound with ferric chloride. 

In like manner, dimethy lindole yields a base, CigHicN, boiling at 244”, 
and dimethyl-/3-naphthiiidole yields a compound, CwHi^N, probably a 
metbyldibydronapbthaqninoline, which crystallises in colourless leaflets, 
molts at 115®, and is readily soluble in mineral acids forming crystal¬ 
line salts. V. H. V. 
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Derivatives of Diphenyl. By P. Adam (Oompt rend,, 104, 
691—693).— Biphenyl-dvphvnyl ketone, CO(CeH 4 Ph) 2 , is obtained in 
almost theoretical quantity, when a mixture of diphenyl, 15 parts, 
carbon bisulphide, 20 parts, and carbonyl chloride, 10 parts, is 
added to 15 parts of aluminium chloride. There is an immediate 
evolution of hydrogen chloride, and towards tlio end of the reaction 
the flask is placed in tepid water. The carbon bisulphide is distilled 
off, and the residue washed with dilute alkali, then with pure water, 
dried, and recrystallised from boiling benzene or acetone. Biphenyl- 
diphenyl ketone forms white needles which melt at 229°, and are 
somewhat soluble in acetone, benzene, and chloroform, but almost 
insoluble in benzene and Hglit petioleum. It is reduced with great 
difficulty. When dissolved in a mixtux*e of alcohol and benzene, and 
treated with a large quantity of sodium amalgam, it yields diphenyl- 
benzhydrol, CH(C(jU 4 Ph)/OH, which crystallises readily, melts at 
151°, and is very soluble in alcohol. 

The action of carbonyl chloride on diphenyl in presence of jilumin- 
ium chloride, with the aid of heat, but without carbon bisulpliide, 
also pix)duces the ketone, but tlie yield is smaller. The use of carbon 
bisulphide ha.s advantages in the case of acid chlorides, hut not with 
haloid derivatives of hydrocarbons. 

Acetic chloride acts readily on diplienyl in presence of aluminium 
chloride, whether carbon bisulphide is present or not. The product 
is diphenyl methyl ketone, or diplienylaeetyl, CeHaPh'COMc; this 
forms white, flexible, nacreous crystals, readily soluble in alcohol or 
acetone; it melts at 121°, and boils at 325—327°. C. H. B. 


Condensation of Diphenic and Orthodiplxenylcarboxylic 
Acids. By C, UiiAiiBK and C. Ausin {Ber., 20, S45 — 848). —Anscluitz 
has shown that diphenic acid yields an anhydride with a(*etic chloride 
or acetic anhydride, but Mensxdiing and Graebe, by the action of con¬ 
centrated sulphuric acid, obtained a substance of the same com¬ 


position, but of higher (7°) melting point. lu this papiu*, these 
experiments are repeated; in the latter casi}, diphenideuakvtiotecarb- 
-CO- 

oxyKc acid,<^^^^>CflHyC001I, is produced, which crystallises in 


needles melting at 227°; its salts are also crystalline; the salt 
crystallises in needles melting at lU3°, and tlie methyl salt at* 132°. 
The acid combines with hydroxylamine to form a colourless acetoximr, 
and with phenylhydrazine it yields a condensation product. The 
potassium salt is reconverted into the salt of diphenic acid by fusion 
with alkali. On vaporisation, the acid is decomposed into carbonic 
anhydride and diphenylene ketone. In Jike manner, orthoiliphenyl- 
carboxylic acid is converted into dijihenylene ketone by heating with 
concentrated sulphuric acid. The diplienic anhydride, isomeric with 
th4 above acid, crystallises in pyramidal needles melting at 217°, and 
sparingly soluble in alcohol and ether. When boiled with solutions of 
alkalis, it is converted into the potassium salt of diphenic acid. 

V. H. Y. 

Formula of Diphenic Acid. By C. Graebe (Ber,, 20, 848—850). 
~In this paper, the question is discussed whether the diphenic acid 
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COOH’aH 4 -C 6 H 4 .COOH [COOH : COOH = 1:1'] is isomeric or 
identical with the acid, [COOH : COOH = 1: 6']. If the two benaene 
iniclei were in the same plane, these two acids would be identical; 
but if they w^ere situated in different planes, it is possible that the 
acids might be isomeric. At present, the evidence is insufficient to 
decide the question. V. H. V. 

Preparation of ^-Nitronaphthalene. By E. Lellmann (Bcr., 
20, 891—893).—The following method has been found to be the moat 
practicable for the preparation of /3-nitronaphthalene ; the mixture of 
the ortho- and para-nitroacetonaphthalide is boiled with a 14 per cent, 
potash solution in presence of alcohol, and the mixture of the ortho- 
aceto-compound and para-nitronaphthalene is treated with ethyl 
nitrite, when the diazo-amido-derivativo of pai*Ji-nitronaphthy 1 amine 
separates as a brown precipitate. This is filtered off, and the 
oi’thonitroacetonaphthalide crystallises out, and, after purification, is 
best decomposed by an alcoholic solution of hydrogen chloride. The 
orthonitronaphth}]amine thus obtained serves for the preparation of 
the nitronaphthalene. V. H. V. 

jS-a-Azonaphthalene. By R. Nietzkt and J. G^tttg {Ber.^ 20, 
fil2—613).— li-a-Amidoazoi^iaphthalena, Ci,>H 7 *N‘/Cit>Hfl*NH 2 , is prepared 
by diazotising /3-naphthylamine (1 mol.), adding a-naphthylainine 
hydrochloride (1 mol.), and subsequently precipitating the base with 
soda; it crystallises in yellowish-brown needles, melts at 152®, and is 
soluble iii alcohol. Its solution in concentrated sulphuric acid has a 
violet coloration. 

Azonaphthalene, CinH 7 *N' 2 *CioH 7 , is obtained by adding 8 parts of 
sulphuric acid to a solution of 1 part of /8-a-amidoazonaphthalene 
dissolved in 50 parts of alcohol, diazotising, boiling the whole for some 
time, and afterwards precipitating with water. It crystallises in dark- 
brown scales with steel-blue iridescence, melts at 136®, and is more 
soluble in alcohol, acetic acid, &c., than the corresponding a-«-deriva- 
tive (Abstr., 1886, 245). It dissolves in sulphuric acid yielding a 
violet solution, W. P. 


New Method of Preparing Azines. By 0. N. Witt {Ber., 20, 
571—677).—When diazobenzonesulphonic acid (I mol.) is gradually 
added to phenyl-/^-naphthy]amiiie (1 mol.) dissolved in acetic acid at50 , 
and the mixtui’C afterwards treated with potassium caihonate, irides¬ 
cent, blood-red needles of sulphohenzeneazophenyUB-naphthylamine, 
NHPh-C,oHe-JSr 2 -CeH 4 -S 03 H [N^: NHPh =1:2], are obtained. These 
dissolve readily in water, and the solution, even when dilute, solidifies 


in the cold to a transparent, red jelly. Concentrated sulphuric acid 
produces a cherry-red colour; whilst stannous chloride in ^id 
solution decolorises the compound with formation of phenylorflao- 
naphthylenediamine. Sulphobenzeneazophenyl-/3-naphthylamine is 
the lowest meiriber of a series of beautiful, ponceau-red dyes, which 
have great tinctorial power, but are extremely sensitive to light; sun¬ 
light rapidly producing the same change that is brought about when 
the dves are boiled with dilute mineral acids. 

m 
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Naphthaphenazine^ [1 : 2] CioHo<f | :2].—Sulphobenzene- 

azophenyl-^-naphthylamirie, when boiled with dilute sulphuric acid, 
decomposes quantitatively into sulphuric acid and naphthaphenazine. 
This crystallises in lustrous, citron-yellow needles or prisms, melts at 
142*5®, sublimes at about 200" in long, flat needles, and boils above 
800° with slight decomposition. It is readily soluble in hot benzene, 
very sparingly in alcohol and ether, and dissolves in conceiitmted 
sulphuric acid with a brownish-red colour. With mineral acids, naph- 
thaphmazine forms crj’stalline salts which are decomposed by water, 
and sIjow a peculiar dimorphism. The two sidphAiies are respectively' 
obtained in cinnabar-red tufts of needles or garnet-red, compact, 
twinned prisms; the nitrates are very sparingly soluble, one forms 
orange-yellow and the other brick-red aggregates of needles; the 
hydmcliloindc obtained by dissolving the azine in hydrochloric acid 
foruB long, reddish-yellow needles, and when heated at 150^ is con¬ 
verted into the second form, which crystallises in needles; the two 
forms of each salt are convertible into one another. Stannous chloride 
reduces the azine to the corresponding liy'dro-compound, cr ystallising 
in vfalet needles. Naphthaphenazine can also be obtained by' the 
actioi of /i-iiaphthaquinone (1 mol.) on orthophenylenediamino 
(1 md.) in 50 per cent, acetic acid at 0°, and by oxidising a mixture 
of ordiophenylencdiamine and /i-naplithol in e(][uimolecular propor- 
tionswith potassium ferricyaiiide in alkaline solution. 

W. P. w. 

Censtitution of the Isomeric Tolunaphthazines. By O. NT. 

WiTi (/jVr., 20, 577—581).--Inasmuch as iiaphtbaplieuaziiio (comp, 
precaiing Abstract) is a 1 : 2-derivative of naphthalene, the tolunaph- 
thazhe (m. p. = 170*8®) obtained by the simultaneous o.vidatioii of 
/l-na)hthol and ortliotoluyleuediamiiie (Trans., 1886, 404), must have 
a similar constitution. Hinsberg’s tolunaplithazine (ni. p. = 189— 
142'), from its method of preparation (Abstr., 1885, 909), must also 
be ai : 2-derivative of napiithaleno, and to assign to each its consti- 
tutpnal formula (in other words to determine the position of the 
metfiyl-group in the benzene nucleus) sulphobenzeneazoparatolyl-/3- 
napithylamine was prepared from paratolyl-/^-naphthylainine and 
dialobenzenesulphonic acid, and afterwards decomposed by boiling 
witti dilute sulphunc acid (comp, preceding Abstract). The tolu^ 
nafhfhazine. so obtained, however, crystallises from benzene in needles 
ani prisms, and from alcohol, in which it is very sparingly soluble, in 
luirous, citron-yellow scales; it melts at 109®, and forms well-crystal- 
li^d salts. The solution in sulphuric acid is dark cherry-red in 
caSur, and the sulphate crystallises in long, orange-yellow, lustrous 
nwles. The same tolunaphthazine can be prepared from “ wool- 
bjiick,’’ a dye obtained by the action of diazobenzenedisulphoiiic acid 
oi paratolyl-/3-naphthylamine, by boiling it with dilute sulphuric acid. 
I The author finds that when equal weights of the tolunaphthazines 
pelting at 169® and 179*8° respectively, are mixed and crystallised 
from alcohol, a compound melting at 189—142°, and undistinguishable 
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from Hiosberg’s modification, is obtained. Tbe following are the ootif 
stitntional formulae assigned to the isomeric tolunaphthazines 




M. p.'- 179•8^ 


ParatolyUB-naj)htliylamine^ obtained by boating'paratoluidine iyflro- 
chloride with /S-napbthol for eight hours at 200 , crystallises in stiow- 
white scales, melts at 104*^, and is soluble in alcohol, benzene, 4^cr 
and acetic acid, the solutions showing a beautiful violet-blue mor- 
escence* W. P. V. 

Acenaphthene. By C. Gradbe (Ber., 20, 657—659).— In o:|idts- 
ing acenaphthene to iiaphthalic acid, a compound of the fornula 
0*4 Hu 02 is formed. The latter sublimes wTien heated (at 269) 
red needles which melt at 260®. It is sparingly soluble. 

■ When acenaphthene, dissolved in glacial acetic acid, is oxilised 
with chromic acid, a compound is obtained which crystallises ir red¬ 
dish-yellow needles melting at 230®. Analyses of the compound, if ter 
prolonged treatment with sodium carbonate solution, point U the 

formula OioH 6<0 q> ; when oxidised, it is converted into naphlialio 

acid. N. H. 4. 

Derivatives of Acenaphthene. By P. Quincke (J 5er., 201609 
—611).— Nitracenaphfhene^ CiiHg’NOj, is obtained when fuming ntric 
acid is added to a solution of acenaphthene iu acetic acid. It^ys- 
tallises in yellow, matted needles, melts at 102®, and is solublT in 
alcohol, ether, light petroleum, acetic acid, and liot water. When (t is 
reduced with tin and hydrochloric acid amidoacenaphtliene, CiaH#*. 
is formed. This is a white, asbestos-like compound, melts at 96^ 
volatile with steam, and yields a crystalline hydrochloride. 

W. P, 

DimethylanthragalloL By W. Bibukoff (J5er., 20, 87i 
873),— Dimetkylanthragallol^ Ci4H8Me20*(0Ht) [Me* ; (OH)* L* 
1; 3; 1': 2': 3'], is obtained, in like 'manlier to the trimethyl-deri*^ 
tive, by heating metaxylic and gallic acids with concentrated sulphuko 
acid ; it crystallises in golden-red needles; it resembles anthti*gall<“^ 
regards its solubility in alkalis and its absorption-spectrum. On \ 
tillation over zinc-dust, it yields a dimetfaylanthmceoe, melting 
about 220®, and yielding on oxidation a quincme crystallising in whi^ 
needles melting at 112®. 'I'h^e compounds are isomerio, tl 
with those which Oresly obtained melting BJb 202® and, 180® rest 
tively. V. H. 
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Ti^ethylanthrtfcgalloL By H. Wekde {Ber., 20, 867—870)*— 
TrimethylafUhmgallot^ 

CuHaMe30*(0H)3 [Me,: (OH), = 1 :3 : 4 :1': 2': 3'], 
ifi obtained by heating a mixture of 2 parts of gallic acid, 3 parts of 
durylic acid, and 30 parts of concentrated sulphuric acid. The crude 
product is finally exhausted with benzene, which dissolves the tri- 
methylanthragHllol, leaving the rutigallic acid. The former crystal¬ 
lises in glistening, brown needles, melting at 244®, soluble in alcohol, 
sparingly soluble in benzene; it dissolves in concentrated sulphuric 
acid with a violet-red coloration; it resembles anthragallol in its 
absorption-spectrum and dyeing properties. Its triacetyI-Aerivhtive^ 
0x4HaMe802(0Ac)3, qrystallises in pale-yellow, rhombic tables, melting 
at 174°, Trimethylanthragallol, on distillation over zinc-dust, yields a 
solid irimethylanthracene, identical probably with that obtained by 
Gresly, together with a liquid hydrocarbon which, though not fully 
examined, is considered to be a dihydride of trimethylanthracene. 

V. H. V. 

Hydroxyanthraquinone Dyes. By C. Liebermann and W, 

(Jier., 20, 862—866).—^Liebermann and Kostanecki have 
6he^^v4;hai only those hydroxyanthraquinones which contain the 
J^jrdsoxyl-groups in the alizarin-position can be mordanted on fabrics. 
In order to confirm this view, a compound, at once an alizarin and a 
quinazin, has been prepared from hemipinic acid and quinol by heating 
a mixture of the two with concentrated sulphuric acid. There is thus 
formed a dimethyl ether of a qumalizarln, Ci4H4(0Me)2(0H)202 
[(OMe) 2 : (0H)2 =1:2:1': 4'], w^hich crystallises in brown-red 
minute leaflets, melting at 225—280®, soluble in alkalis with violet 
coloration and in concentrated sulpliuric acid with a blue coloration. 
With mordants, it gives but a faint colour. Its oxiotjUderivative crys¬ 
tallises in small needles melting at 2l0—211°, sparingly soluble in 
cold alcohol and acetone, but more readily in hot. Quinalizariny 
(Ji 4H4(0H)403, obtained from the above by beating it with hj'^dro- 
ohloric acid, ciystallises in deep-red needles, exhibiting no signs of 
fu^on at 275®. Its reactions with alkalis and with concentrated 
sulphuric acid are similar to those of the dimethyl ether; its barium 
and calcium salts are insoluble in water. It possesses strong dyeing 
powers, resembling those of alizarin. On distillation wdth zinc-dust 
at 210®, it yields anthracene. Its tetiacetyl-derivative, Ci3H4(0Ac)402, 
crystallises in needles melting at 201°, soluble in chloroform, less 
soiuhle in alcohol. V. H. V. 

Substituted Antliracene- 7 -carboxylic Acids; Behaviour of 
Carbou Oxychloride towards Anthracene Dihydride. By G. 

Bseul (Ber., 20, 7ul—708; compare Abstr., 1886, 248).—7-0/i/or- 
acid, Ci4HeCl*OOOH, is obtained by heating 
3 grams of anthracene with 5—6 grams of carbon oxychloride for 
fi-r7 hours at 240—*250° ; the product is extracted with boiling sodium 
carbonate solution, precipitated with hydrochloric acid, dried, and 
recrystallised from benzene, from which it separates in long, greenish* 
yellow, lustrous needles* It sublimes at 165®, and melts at 258—259°, 
wi,tb srolution of oarbonic anhydride* It dissolves in alcohol, ether, 
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acetone, sparingly in benzene and cblorofom. The solutions 
have a blue fluorescence. Potassium permanganate and dilute nitric 
acid oxidise it to anthraquinone. Fuming sulphuric acid dissolves it 
with formation of a compound, crystallising in long, yellow needles, 
soluble in water; this is probably the disulphonic acid. Potassium 
(^•chlorajithracenecarhoxylatey CuHgCbCOOK, forms very slender, 
yellow needles; the barium salt crystallises in lustrous, yellow prisms* 
The methyl salt crystallises in tufts of slender, yellow needles, which 
melt at 123®; it is insoluble in water, soluble in alcohol, ether, and 
chloroform. 

Methyl anihraoene^^i-carhoxylate^ OnHo'COOMe, forms yellow prisms, 
melting at 111 ®; it resembles the chlorinated derivative in its solu¬ 
bility. i 

7 -Chloranthracone- 7 -carboxylio acid can be obtained by passing dry 
chlorine through a solution of anthracene- 7 -carboxyHc acid in chloro^ 
form; by the action of a second molecule of chlorine in the product, 
dichloranthracene, melting at 209®, is obtained. 

^(•Bromanthracene-^^^rnrhoxylic acid is prepared by adding the calcu¬ 
lated amount of bromine to a solution of anthracene- 7 -oarboxylio acid 
in glacial acetic acid ; the product is treated with water, filtered, ahi 
the precipitate warmed with sodium carbonate solution; it is again 
filtered, precipitated with hydrochloric acid, dried, and crystallised 
successively from benzene and alcohol, It forms greenish-yellow, 
lustrous needles, which sublime at 160®, and melt at 266®, with evolu¬ 
tion of gas. It is almost insoluble in water, soluble in ether, alcohol, 
and glacial acetic acid. The solutions show a blue fluorescence. It 
dissolves in fuming sulphuric acid, forming a reddish-yellow solution 
with green fluorescence; a yellow cryst^Une substance is formed, 
probably a disulphonic acid, Potassium-^-brornanthraoene^^^carboxylate 
forms very slender, long, yellow needles ; the barium and silver salts 
crystallise respectively in lustrous needles and microscopic prisms; 
both are yellow. 

Anthracene-f^-carhoxylio acid momsulphonic acid, COOH^CuHg’SOaH, 
is obtained by keeping a solution of the carboxylic acid in concentrated 
sulphuric acid surrounded by ice for 12 hours, and precipitating with 
water. It is purified by means of the barium salt. The free acid 
crystallises.from alcohol in microscopic, slightly yellow prisms, which 
do not melt at 360®; it dissolves readily in water and alcohol, and is 
insoluble in ether and benzene. The aqueous solution shows a blue 
fluorescence. The barium salt is very readily soluble in water. 

The disulphonic acid, COOH’Oi 4 H 7 (SOsH) 5 , is prepared by dissolving 
the carboxylic acid in fuming sulphuric acid, and precipitating with 
water. It forms prisms, readily soluble in water and alcohol. The 
aqueous solution shows hardly any fluorescence; the solution in sul¬ 
phuric acid has a yellowish-green fluorescence* The barium salt is 
very sparingly soluble.' 

When anthracene dihydride (Liebermann and Topf, this Journal, 
1877, i, 86 ) is heated with carbon oxychloride at 200® for four hours, 
anthracene is regenerated; when the temperature is raised to 240®, and 
the heating continued for four hours, anthraoenecarboxylic chloride 
and chloranthracenecarboxylic chloride are formed* K. H. M, 
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Nitrogen-derivatives of Terebenthene. By C. Tanbet (Oompt. 
rend.i 104 , 791—794).—The mother-liquor from terpin and the 
liquid hydrates formed from terebenthene by the action of nitric acid 
diluted with alcohol, were washed with water, neutralised, and dis¬ 
tilled in a current of steam. The distillate consists of unaltered tere- 
bentbene, mixed with a continually increasing proportion of hydrate 
as the temperature rises. The nitrogen-derivatives are found in the 
last portions of the distillate. The liquid thus obtained is neutral to 
litmus, and colourless. With alcoholic potash, it yields potassium 
nitrite. A similar product is obtained by the action of nitric oxide on 
terpene hydrates, and hence it would seem that the compound is of 
the same nature as nitroethane, but less stable. When heated at 100®, 
it becomes acid, and decomposition increases as thei temperature 
rises, and becomes rapid at 150°, nitrogen, nitric oxide, and water- 
vapotir being given off. 

The liquid product of the reaction is agitated with dilute soda, and 
the latter is treated with sulphuric acid and agitated with chloroform. 
When the chloroform is distilled, and the residue treated with boiling 
water to remove tarry matter, a crystalline substance is obtained, 
which is recrystallised from alcohol. Direct treatment of the washed 
and neutralised mother-liquor in the same way yields the same pro¬ 
duct. 

The solid product is a mixture of two isomerides of the composi¬ 
tion CioHnNOa, which can be separated by means of ether. The 
•-compound is comparatively insoluble in ether, and requires 30 parts 
of this liquid for solution. It dissolves in 6 parts of alcohol of 9U°, 
20 parts of water at 100°, and 68 parts at 13®, and is very soluble in 
chloroform. It melts at 210°, boils at 283® with partial decom¬ 
position, and ciystallises in long, brittle, opaque, flattened prisms with 
a rhomboidal base. The /i-derivative crystallises in bulky, transpa¬ 
rent, quadratic prisms, which begin to melt at 110'’, are completely 
liquid at 114°, and boil at 274°. It appears to be a mixture of two 
isomerides. It dissolves in 7 parts of ether, 2*5 parts of alcohol, 
7 parts of water at 100°, and 42 parts at 13°. 

The rotary power of the a-compound is [•]» = 4-69®, of the /3-cora- 
pound [•]© = 4-18*4°. Both are neutral to litmus, but have a dis¬ 
tinctly acid function. They are not affected by strong sulphuric acid, 
nor by a solution of potassium hydroxide, but when fused with 
caustic alkalis they yield an alkaline carbonate and cyanide. When 
heated with soda-lime, only 76 per cent, of the nitrogen is evolved as 
ammonia. 

With ferric salts, they give a deep violet coloration, owing to the 
formation of a compound (C*oH 84 N# 04 ) 3 (Fe 203 )i, which can be isolated. 
It dissolves in water, forming a reddish-brown solution which changes 
to red on addition of a trace of an organic acid. 

If an excess of calcium saccharate is added to a solution of the 
•-compound, the salt (OioHieNOaCa)! 3 H 2 O is obtained in slender 
crystals, only very slightly soluble in water. 0. H. B. 

Terpenes and Ethereal Oils, By 0. Wallach (Annakm, 238, 
78*—‘ 89 ).—Schmidt (Arch, Pharnu [2j, 141 , 1) and Oglialoro (this 
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Joarnal, 187t>, ii, 642) have pointed ontthat oil of cubebs contains two 
Besqaiterpenes, Oi 6 Ha 4 , one of which yields a crystalline hydrochloride, 
melting at 117—118®. The author has succeeded in 

obtaining this hydrochloride from oil of cubebs, patchouli (b. p. 270— 
280”), oil of galbanum, Oleum cadinum^ and Oleum eabinm. It is best 
obtained by distilling Oleum cadinum in a current of steam, and treat¬ 
ing the distillate with potash to remove phenols. The purified oil is 
distilled over potash, and the portion boiling between 260° and 280° 
is diluted with ether and satumted with hydrogen chloride. The 
hydrochloride can be recrystallised from ethyl acetate. It is depo¬ 
sited from ether in rhombic prisms, a : 6 : o = 0*61379 : 1 : 0*41432. 
The solution is lasvogyrate. The terpene is easily obtained by heating 
the hydrochloride with anhydrous sodium acetate and acetic acidi 
The sesquiterpene boils at 274—276°. Its sp. gr. at 16® =: 0*921. 
It has a great tendency to resinify. The hydrochloride, hydrobro¬ 
mide, and hydriodide are conveniently prepared by adding the corre¬ 
sponding acid to an acetic acid solution of the terpene. Ci 5 H 24 , 2 HBr 
melts at 124—125®. Ci6H24,2HI melts with decomposition at 105— 
106°. A solution of the terpene in a large excess of chloroform or 
acetic acid, gives on the addition of strong sulphuric acid first a gredn, 
and then a blue coloration. Attempts to prepare the sesquiterj^ene 
from isoprene were unsuccessful. W. C. W. 

Ethereal Oils. By E. Weber {Annaleny 238, 89—108).—Oil of 
rosemary not only contains camphor, borneol and a terpene, but also 
cyneol, OioHigO, which was discovered by Wallachand Brass iu Oleum 
cynoe (Abstr., 1885,171). 

' Oil of cardamoms begins to boil at 164°, and the temperature 
gradually rises to 220°. A small quantity of a crystalline compound, 
which melts at 60—61°, is left in the retort. The liquid distilling 
over below 170° consists of water, acetic and formic acids. 

The oil contains ter’pinene^ boiling at 179—182'", and another ter¬ 
pene. which boils at 180—183° (probably limonene or dipentene), and 
yields a hydrochloride which melts at 52°. The portion of the dis¬ 
tillate coming over between 205° and 220° contains the compound 
CioHigO, which is probably identical with Wallach's terpineol (Abstr., 
1886, 71). W. 0. W. 

Active Camphene and Ethyl-bomeol. By G. Bouchaedat and 
J. Laeont (Oumpt, rend., 104 , 693 — 695). — The monohydrochloride^ 
CioHnCl, with a rotatoiy power [«]p —28° 30', obtained from French 
essence of terebentaene, was heated iu sealed tubes at 150° with 
somewhat less than its own weight of fused potassium acetate dis¬ 
solved in very strong alcohol. After 48 hours, the product was pre¬ 
cipitated with water, fractionated in a vacuum, and the unaltered 
hydrochloride was again subjected to the same ti'eatment, twice at 
150°, and finally at 175°. The rotatory power of the camphene 
obtained at each operation was-— 
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First treatment., 
Second treatment 
Third „ 

Fourth „ 


__ 

155-158® 158—161' 

77' 30' -80' 37' 

-67 21 -69 8 

-60 35 -59 40 

-30 30 -34 30 


At a high temperature the potassium acetate and acetic acid either 
render part of the camphene altogether inactive, or diminish the 
general activity of the whole. The effect of temperature is very 
marked ; the reduction in rotatory power was only 9—10° in the first 
two operations at 150°, whilst it was 30® in the last operation at 176®. 

In addition to the camphene, a certain quantity of some substance 
is formed which distils over with the hydrochloride. This is ethyU 
horneol^ CioUnFtO, isomeric with the compound obtained by Baubigny 
by the action of ethyl iodide and potassium hydroxide on borneol. It 
boils at 205—208° under ordinary pressure; sp. gr. at 0° = 0*9495 ; 
vapour-density, 6*8; rotatory power, [«]© = +26° 3'. It is not affected 
by potash, but if treated at 0® with a saturated solution of hydro¬ 
chloric acid it forms a buttery mass, which when compressed yields a 
solid camphoraceous substance mixed with borneol and borneol hydro¬ 
chloride. When heated at 100° with ten times its weight of saturated 
hydmcbloric acid, othylborneol is completely converted into ethyl 
chloride and inactive camphene hydrochloride. It is rapidly oxidised 
by ordinary nitric acid, with formation of camphor. 0. H. B. 


Determination of Position in the Pyrroline Series. By G. 

GlAMioiAN and P. SiLSKR 20, 698—700); compare Abstr., 1880[ 

938).—When tribromacetylpyrroline, methyl tribromocarbopyrrolate, 
dibromacetylmethylpyrroline, and dibroinodiacetylpyrrolino are 
treated with nitric acid, dibromomaleiuirnide is formed. In these 
compounds, the acetyl, methyl, or carboxyl must be attached to the 
carbon-atom next to nitrogen in the pyrroline-ring. 

When brominated pyrrylene dimethyl diketonc is heated with fuming 
nitric acid, dibromomale'inimide is at once formed ; if the reaction is 
allowed to take place at the ordinary temperature, dihromnmommitr- 
aoetylpyrrolme, NOa'OiNHBraAc, is obtained. This crystallises in 
long needles melting at 206°. When dissolved in a mixture of sul¬ 
phuric and fuming nitric acids at —18°, and precipitated Avith Avatcr, 
dibromodinitropyrroline, CiNKBrs^NO^a is formed, which changes 
at the ordinary temperature into dibromomaleinimidc. These reactions 
can only be explained by assuming that the acetyl-group is directly 
substituted by the nitro-group, K H. 


TetraiodopyrroUne. By G. Ciamician (Oazgetta, 16, 543—548). 
—Tetraiodopf rroliue, sold commercially under the name of “ iodole/' 
is readily obtained by the direct action of iodine on pyrroline; it forms 
yellow crystals, insoluble in water, sparingly soluble in alcohol. Its 
presence may be recognised by the action of concentrated sulphuric 
acid; this produces an intense green coloration, which after some 
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time turns to a dirty violet. Its alcoholic solution yields an intense 
red coloration with nitric acid. Its physiological and therapeutic 
actions resemble those of iodoform, over which it has the advan^ge of 
being odourless and less poisonous. It has been successfully applied 
in venereal, ulcerous, and suppurative lesions. V. H. V. 

Reaction of Acetone with Pyrroline. By M. Dbnnstbdt and 
J. ZiMMERMANN (JSeT., 20, 860—857).—When acetone and pyrroline 
are heated in presence of zinc chloride, isopropylpyrroline^ 04 NH 4 Pr^, 
is formed (compare Abstr., 1886, 1043) together with a subsidiary 
product. This compound, best purified by means of its potassium- 
derivative, is a colourless oil boiling at 173—176®, it has the odour of 
the substituted pyrrolines, and gives the pine-wood reaction. The 
isopropyl-group is attached to one of the carbon-atoms. Like ethyl 
pyrroline, it yields an ace%Z-derivative, C 4 NH 8 Pi*^Ac, which crystal¬ 
lises in the monocHnic system ; u : fc : c = 1*7304 : 1 : 0*6009 ; it melts 
at 64®, and boils at 251®; its «/Zver-derivative is a white crystalline 
mass. Isopropyla cetyl pyrroline, when heated with benzaldehyde, yields 
a ciwMamyZ-derivalive, C 4 lfH 3 Pi^*CO’CH I CHPh, melting at 142—143®, 
and crystallising in the rhombic system ; a: l> : c = 0*7002 : 1 : 0*3833. 
Potassium isopropylpyrroline, when fused with potash, yields the 
corresponding salt of a carbopyrrolic acid, which melts with decom^ 
position at 166®, and is readily soluble in water, alcohol, and ether; 
its methyl salt crystallises in silky, colourless needles, melting at 129®. 
Isopropylpyrroline resembles the 1 : 4 dimethylpyrroline as regards 
its reaction with hydrochloric acid, in which the salt of a new base is 
produced; attempts, however, to prepare the compound in a fit state 
for analysis were unsuccessful. V. H. V. 

Synthesis of Pyridine Bases. By J. Plochl (Ber., 20, 722—723). 
—Pyridines are formed by the action of aldehydes on concentrated 
solutions of ammonium chloride at a high temperature. Collidine 
was obtained from paraldehyde, and parvoline from propaldehyde. 
The reactions are analogous to those by means of which quinoline- 
derivatives are obtained from the hydrochlorides of primary amines 
and aldehydes, ketones, &c. N. H. M. 

Cinchonic Acid. By W. Muthmann and J. TJ. Nef (Ber., 20, 
636—638).—Inasmuch as the crystallographic measurements of the 
crystals of cinchonic acid obtained by the oxidation of a- and /3-3'- 
phenolquinoline did not agree with Ditschelner’s data (AwnaZen, 173, 
84), the authors compared the specimens with cinchonic acid prepared 
by the oxidation of cinchonine and of monobromapocinchene, and 
found them to be identical. Cinchonic acid crystallises from hot 
concentrated solutions with 1 mol. HjO, but when a dilute solution is 
allowed to evaporate fepontaneously, crystals with 2 mols. of H^O are 
obtained. The latter are tx’iclinic; a : 6 : o s= 0*74653 f 1 ; 0*81749; 
« = 81® 37', 0 = 120® 2\ 7 = 86® 37'. The following faces were 
observed: ooPoo, ooPco, OP, ooP', P'co, the pinacoids usually pre* 
dominating. Ditscbeiner's observations are therefore erroneous. 

W. P. W* 
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Condensation Products of Acetone and Acetophenone with 
Aniline and Ammonia. By P. E^^hm {Annalen, 238, 1—29).— 
When acetone and aniline hydrochloride in the proportion of 2 mols. 
of the former to 1 mol. of the latter are heated at 180° in sealed tubes, 
marsh-gas is evolved, water is eliminated, and a- 7 -dimethylquiiioline 
and a tertiary base are produced. The dimethylquinoline has been 
previously described by the author (Abstr., 1885, 1246). The 
tertiary base, NPh I CMe 2 , is a colourless liquid boiling between 
227° and 229°. On exposure to air and light, it darkens in colour. 
Most of the salts of this base are very soluble in water and in 
alcohol. 

A small quantity of a crystalline base which melts at 340% and 
yields crystalline salts, is obtained by the action of acetophenone on 
aniline. 

^•Collidine is formed together with marsh-gas and watoi*, by the 
action of acetone on ammonium chloride in sealed tubes at 265°. 

In the presence of zinc chloride, acetone acts on carbamide at 110— 
140°, yielding ^-collidine and a base (probaVdy CigHioN). The base 
forms colourless monoclinic needles. It melts at 119°, and boils about 
320°. It is soluble in alcohol, ether, benzene, chloroform, and light 
petroleum. The salts of the base do not as a rule crystallise well. 
Their solutions are fluorescent. 

Triphenylpyridine, C 23 HnN, is formed by the action of ammonia on 
acetophenone, in the presence of phosphoric anhydride. The base 
melts at 135°, and yields a crystalline platinochloride. 

w. c. w. 

4'-Flienylquinoline and the Derived Diquinolyls. By W, 

Koenigs and J. U. Nef 20, 622—636).—When 4'.phenyl. 

quinoline (Abstr., 1886, 1045) is treated with nitric acid of sp. 
gr. 1*5, and the whole allowed to remain for 12 hours, the nitrates 
of three nitrophenylquinolines are obtained, termed a, /3, and 7 
respectively; from these, after liberation of the bases, the a-deriA^a- 
tive can be separated by fractional crystallisation from alcohol, in 
which it is the least soluble, and the separation of the ft- from the 
7 -derivative can be effected by converting them into sulphates, and 
crystallising out the less soluble /3-sulphate. The yield of the a-base 
is 60 to 60 per cent., that of the /3-base 35 to 45 per cent., and that of 
the 7 -base 5 per cent. 

a-Nitro-Ai-phenylquinoUne^ C 9 lirH 6 *C 6 H 4 «N 03 , crystallises in snow- 
white flocks, melts at 187°, and is sparingly soluble in cold alcohol 
and ether. Its salts crystallise well, and are sparingly soluble in 
water. When reduced with stannous chloride and hydrocliloric acid, 
it yields a’-amido-A'-phenylquinolifie ^ this crystallises in colourless 
glistening scales, melts at 150°, is volatile with decomposition, and 
dissolves readily in benzene, chloroform, and hot alcohol, but very 
sjMKringly in ether, the ethereal solution showing a violet-blue fluor¬ 
escence. It forms two series of salts which are distinguished by their 
colour, the di-acid salts being colourless, whilst the monacid salts 
%ri6 intensely yellow, and have considerable tinctorial powders. 
mA*^Phenol^uinolme^ C»NH 6 *CeH 4 *OH, is formed when the a-amido- 
derivative is diazotised. It crystallises in flat needles or prisms, 
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melts at 243®, is volatile without deootnposiition, and dissolves readily* 
in alcohol and chloroform, very sparingly in benzene, and is almoM 
insoluble in ether. The potasmum and sodium salts are predipi^ 
tated by a slight excess of alkali in colourless, glistening prisms, 
and give yellow solutions with water. Oxidation with chromic acid 
converts it into cinchonic acid. When fused with potassium 
hydroxide, «-4'-phenolquinoline yields a compound, probably a phenol- 
oxyqninoline, which melts above 317®, shows no basic properties, and 
is spnringly soluble in all solvents. 

^•NiirO'4i*-phen7/lquinoline crystallises in colonrless, hard needles, 
melts at 117—118®, and is readily soluble in alcohol, very sparingly 
Bolnble in ether. fi-Amido-At-phenylguinolme crystallises in pale- 
yellow, four-sided prisms, melts at 198®, volatilises without decom¬ 
position and is soluble in chloroform, sparingly soluble in alcohol and 
benzene, and almost insoluble in ether, the ethereal solution showing 
a characteristic bluish-violet duorescence. The monacid salts are 
intensely yellow, and have considerable tinctorial powers, whilst the 
di-acid salts are colourless, ftA'-Phenolquinolive^ obtained by diazotis- 
iug the /3-amido-derlvative, is granular, melts at 235®, volatilises 
without decomposition, and is sparingly soluble in alcohol, chloro¬ 
form, and ethyl acetate, almost insoluble in ether. Aqueous potash 
and soda do not precipitate the corresponding salts. Oxidation with 
chromic acid converts /9-4'-phenolquinoHne into cinchonic acid. 
When fused with potassium hydroxide, fi-Af•plimoloxt/quinoline^ 
Co!N'H 60 *CflH 4 'OH, is obtained; this crystallises in pale-yellow needles, 
melts at 305®, sublimes unchanged, is readily soluble in alcohol and 
acetic acid, sparingly soluble in ethyl acetate, and is destitute of basic 
'properties. 

^‘Nitro-A'-phenylquinoUne forms tabular crystals, melts at 135®, and 
is readily soluble in alcohol, sparingly soluble in ether. Its salts are 
readily soluble in water. The a?7iiVic-derivative melts at 115®, and the 
corresponding ^^droopy-derivative melts at 205®. 

otA'^Diquinohjl is prepared from (x-amido.4'-phenylqninoHne by 
Skraup’s reaction. It crystallises in pale-yellow forms* melts at 122®, 
volatilises without decomposition, and is readily soluble in alcohol, 
soluble in chloroform, benzene, and ethyl acetate, very sparingly 
soluble in ether. Its salts ai’e mostly re^ily soluble in water; the 
plafhiocMoride, Cv8Hi3N2,H2PtCle, forms granular crystals, and is in¬ 
soluble in water. 

p-I)iquinolyl is obtained by Skraup’s reaction from j8-amido^4'* 
phenylquinoline. It forms colourless, tabular crystals, melts at 116—• 
117®, volatilises without decomposition, and is readily soluble in 
alcohol, soluble in chloroform, benzene, and ethyl acetate, very spar¬ 
ingly soluble in ether. Its salts are mostly readily soluble in water; 
iheplatwochloride^ Ci»Hi2N3,HaPtCl6, crystallises in yellow needles, and 
is insoluble in water. The mode of formation of these diquinolyls 
shows that each must have one of the four possible formula 4' : 1, 
2, 3, or 4. 

The marked similarity in the properties of apooinchene {Abstr^j 
1882, 224) and the 4'.phenolquinolines renders it probable that the 
former is also a 4'-pbenolquinoline, and the conjecture is furtli^ 
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fitrengthened by the fact that oxyapocinchene, obtained by fusing 
apocinchene with sodium hydroxide (J5er., 18 , 2385), and the 
4'-phenoloxyquinolines show similar properties. W. P. W, 

Ortho- and Meta-quinolinesnlphonic Acids. By O. Fischer 
(Per., 20 , 731).—Referring to La Coste and Valeur’s paper (this 
vol., p. 379) the author points out that he and Bedall did not state 
that the solubility of ortho- and meta-quinolinesulphonic acids was 
identical, but merely that the difference was not sufiBcient to enable 
them to be thoroughly separated by simple crystallisation. He also 
states that as the meta-acid has recently been found to yield a quino- 
lineoarboxylic acid with the carboxylic-group in the ana-position, it 
should now be called anaquinolinesulphonic acid. L, T. T. 

Synthetical Experiments by means of Ethyl Acetoacetate. 

By L. Knorr {Annalen^ 238 , 137—219).—Many of the compounds ob¬ 
tained by the action of ethyl acetoacetate and its derivatives on the 
primary aromatic hydrazines have already been described by tlie 
author as quinizhies (Abstr., 1884, 302, 1163, 1377, 1380, and 1381). 
The author now regards these substances as pyrazolones. Phenyl- 

CO*CH 

methylpyrazolone has the constitution PhN<^j^ . 

The hydrochloride^ CioHioT^20,HCl 4- H 2 O, melts at 96°, and the 
platinochloride, (CioH,oN 20 ) 2 »H 2 PtClfi -f 4 H 2 O, crystallises in prisma 
melting at 110®. The addition of silver nitrate to an aqueous solu¬ 
tion of phenylmethylpyrazolone precipitates a crystalline double salt 
of the composition CjoHgAgNaO -f CioHioNaO. 

By the action of methyl iodide on the sodium salt of phenylmethyl¬ 
pyrazolone two atoms of hydrogen may be successively displaced by 
methyl, but antipyrine is formed when methyl iodide acts on a 
solution of phenylmethylpyrazolone in methyl alcohol at 100®. The 

constitution of antipyrine 

Pheiiyldimethylpyrazolone does not yield a nitro- or a nitroso-deriva- 
tive. Nitrous acid oxidises this substance and converts it into dis» 
phenyldirfiethylpyrazolone^ CazHjaNaO. Phenylmethylethylpji’azolone 
and its derivatives have been previously described {loc, cit, p. 1380). 
Phenyltrimethylpyrazoloney Ph: Me: Mea = 1; 3 :4, formed by the 
action of phenylhydrazine on ethylic dimethylacetoacetate, molts at 
66—66® and boils at 300—303®. It is soluble in alcohol, ether, ben¬ 
zene, and chloroform and in strong acids. From the acid solutions, 
it is precipitated on dilution with water. It is distinguished from its 
isomeride methylantipyrine by its volatility in a current of steam. 
Phenyltrimethylpyrazolone is converted into a base (probably plienyb 
trimethylpyrazolme) by treatment ivith sodium and alcohol. The 
dilute acid solution of the product yields an intense cannine colora¬ 
tion with a drop of ferric chloride. 

The preparation of dis-phenylmethylpyrazolono and its conversion 
into di-antipyrine and pyrazoUhlue has already been described Hoc 
dt., 1379). ^ ‘ 
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^ NPh-CO 
■^NMe'OMe 


CO-NPh 
e-NMe^ 

Di-antipyrine. 


piTT ^CO'WPb's^ 

<N : CMe>^® ^^<OMe : N> 

Dis-phenylmetlijlpjrazolone [i : 8 : 5 ]. 


^NPh-CO^p. p^OO-NPli-. 
<N : OMe^^ • 

Pyraasol-blue. 


Bis-phenyldimethylpyrazolone^ [1 : 8 : 4 : 6], is prepared 

by adding a solution of a nitrite to phenylHimetbylpyrazolone dis¬ 
solved in sulphuric acid. It crystallises in prisms and melts at 164®. 
It is soluble in alcohol and acetic acid. IHs-phenylmethylethyU 
pyrazolone^ [1 ; 3 : 4: 5] C24H4fiN402, melts at 160®. 

On the addition of bromine to an acetic acid solution of phenyl- 
methylpyrazolone [1:3: 5}, a raonobromo-derivative is obtained. It 
melts at 128—130® and dissolves freely , in chloroform and acetic 
acid. The alcoholic solution soon deposits pyrazol-blue, even at the 
ordinary temperature. The dibromo-derivative CioHeNBOiBr 2 melts at 
80®; it is soluble in alcohol, ether, chloroform, and acetic acid. It is 
not attacked by oxidising agents, but is reduced by hydriodic acid or 
by tin and hydrochloric aeid, yielding phenylmethylpyrazolone. 

The dichloro-derivative CioHgNzOCla is best prepared by the action 
of phosphorus pentachloride on phenylmethylpyrazolone. It melts at 
61®, and decomposes on boiling. 

Benzaldehyde acts on phenylmethylpyrazolone, forming phenyU 
metbylhenzylidenepyraxolone^ ^Ca^BMePhO \ CHPh. This substance 
crystallises in orange-coloured prisms; it molts at 106—167®. PhenyU 
'methyldnnimenepyrazolone, CiNaMePhO I CsHBPh, melts at 139®. 
Phenylmethylisopropylenepyrozoloney C 3 ll 2 MePhO I CMe 2 , forms yellow 
needles which melt at 117®. It is soluble in ether, benzene, chloro¬ 
form, alcohol, and strong acetic acid. Phenfyhnethylpyrazohneazom 
benzene is obtained in orange-coloured needles when diazobenzeue 
chloride is added to a cold solution of phenylmethylpyrazolone in 
acetic acid. The compound melts at 1&6®. The preparation of 
phenylmethylisomtroaopyraz&lone, CaNBMePhO I NOH, has been pre¬ 
viously described (he, cit,, p. 1378). It melts at 167®. On careful 
oxidation with nitric acid, it is converted into phenylmethylnitro^ 
pyrazolone (m. p. 127—180®). On reduction with zinc and acetic 
acid, both these compounds yield phenylmethylamidopyrazolone, 
CjNBHPhMeO-NH, [1:3:4]. The hydrochUyride, C,oHi 2 NaO,HCl, 
forms colourless crystals. In solution, this salt rapidly oxidises to 
rubazonic acid. The beniryKdene-derivative, OnHwNsO, melts at 186® 
and dissolves in alcohol and chloroform with an intense yellow color¬ 
ation. 

00-CH-N: C^CO 

Pmhazonic acid^ PhST^ I I \NPh, is formed by the 

^NziCMeMeC— 

oxidation of phenylmethylamidopyrazolone and also by boiling pyra- 
zol-biue with dilute ammonia. It is insoluble in wator and miute 
acids, but dissolves freely in benzene, ether, and chloroform. It 
dissolves in alkalis with a deep-violet coloration. The alkali salts are 
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soluble in water but insoluble in solutions of caustic alkalis. The 
Tiolet-colour changes to yellow when the alkaline solutions are boiled, 
and phenylmethylketopyrazolone and diphenylhydrazineacetylgly- 
oxylic acid are probably formed. The latter compound melts at 212®, 
dissolves in alkalis, and dyes silk yellow. Pheuylhydrazinephenyl- 
methylketopyrazolone is formed when equivalent quantities of ruba- 
zonio acid and phenyl hydrazine are boiled together in acetic acid. 
The compound crystallises in golden needles and melts at 155®. 

On distillation with cinc-dnst, phenylmethjlpyrazolone yields 
aniline, benzene, ammonia, methyl cyanide, and phenylmethyl- 
pyrazine, CsN^HPhMe [1 : 3}. Antipyrin^y CsN^HPhMeaO [Ph : Me* 
= 1:2:3], has been already descried (Abstr,, 1884, 1153, 1378). 
The picrate melts at 188°. The ferroctfanide and the platinochloridey 
(CiiHi2N20)a,Hi4PtCl« 4- 2HaO, crystallise in prisms. Ferric chloride 
gives a deep brownish-red coloration with a neutral solution, and 
sodium nitrite gives an intense emerald coloration with a slightly 
acid solution of antipyrine. The formation of methylantipyriyiey 
OsNaPhMesO [1 : 2 : 3 : 4], has already been mentioned. This sub¬ 
stance melts at 82—83®, and boils at 286° under 153 mm. pressure. 
The base is freely soluble in water, alcohol, and chloroform. The 
aqueous solution gives a violet-red coloration with ferric chloride 
and a white precipitate with potassium ferrocyanide. The picrate 
melts at 94®. JUI^antipyriney CaN2phMe20 — CaN2phMe20, prepared by 
the action of methyl iodide and methyl alcohol on dis-phemjlmethyU 
pyrazolone, melts at 245® and dissolves freely in chloroform. The 
picrate is deposited from alcohol in needles and melts at 161°; the 
hydrochloride, C 2 aH 22 N 402 , 2 HCl -t- 2 H 2 O, forms mouoclinic crystals. 
The platinochloride crystallises in prisms and melts about 232—236® 
with decomposition. 

The nitroso-, nitro-, and benzylidenc-componnds have been pre¬ 
viously described {loc. eit,). Antipyrine dihromide, CuHi2Kr20Br2, is 
formed when bromine is added to a solution of antipyrine in chloro¬ 
form. It is unstable and easily loses hydrobromic acid, forming 
bromantipyrine. It is soluble in alcohol and chloroform and melts 
about 150°. BromeufUipyrine, CaNsPhMeaOBr, is deposited from hob 
water in needles, and is soluble in alcohol, chloroform, and hot toluene. 
The compound melts at 117°. W. C. W. 

Alkaloids. By O, de Coninck (Oompt rend,, 104, 513—515).— 
Equal volunres of sparteine, alcohol, and ethyl iodide heated together 
in sealed tubes at 100° for several hours yield needles of the ethyl- 
spartylammonium iodide, CwH^rEtNalt, described by Mills. The cor¬ 
responding methyl-derivative forms white crystals. If either of these 
compounds is dissolved in a slight excess of warm alcohol, the solution 
rapidly becomes rose-coloured, but if some drops of potassium hydr¬ 
oxide solution of 46° are now added, no deep coloration is produced. 
It follows that sparteine differs from the pyridines and dipyridines. 

Nicotine reacts readily with ethyl iodide and yields a yellow, trans¬ 
lucent solid which dissolves in warm, absolnte alcohol, forming a deep- 
brown solution. If this is mixed with potash of 45°, and heated on a 
water-bath for 10 hours, a garnet-red coloration is produced which 
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afterwards changes to carmine. When the solution is mixed with an 
excess of hydrochloric acid and is poured into acidified water, there 
is no change of colour and no fluorescence, but after 24 hours the 
liquid becomes yellow. 

It is evident from this behaviour that nicotine is related to the 
pyridic and dipyridic alkaloids. C. H. B. 

Strychnine. By C. Stoehr (Ber,, 20, 810—814).—In order to 
obtain evidence on the view of Hanssen that strychnine contains 
a phenylpyridine-group as well as a quinoline-^oup (this vol., 
p. SOS), the author has distilled strychnine with alkali and obtained, in 
addition to a hydride* of pyridine, not fully examined, 7 -picoline, 
identified by analyses of its auro- and mercnro-cWorides, and crystal¬ 
line form, as also by the melting point of the latter. Experiments to 
obtain methyl chloride as a product of the decomposition of strychnine 
were unsuccessful. It is shown that strychnine does not contain a 
hydroxyl-group, in that by treatment with phosphorus pentachloride 
the atoms of oxygen remain intact, whilst three hydrogen-atoms are 
displaced by chlorine to form a /nV7Joro-derivative, C 8 iHi 9 Cl 3 lSr 202 , the 
hydrochloride and sulphate of which crystallise in leaflets. 

Phenylpiperidine. By E. Lellmann (Ber., 20, 680—681).— 
Fhenylpiperidine^ CsNHioPh, is obtained by heating bromo- or iodo- 
benzene with piperidine (3 mols.) at 250—270^^ for several hours, 
Piperidine hydrobromide (or hydriodide) is formed at the same time. 
Phenyl piperidine is slightly heavier than water and reacts strongly 
alkaline. 

Dinitrophenylpiperidine is readily propaixid by the action of ortho- 
paradinitrochlorobenzene on piperidine. It crystallises from alcohol 
in orange-coloured needles melting at 92®. From nitroparadichloro- 
benzene a compound, probably chloronitrophenylpiperidine, is ob¬ 
tained ; it forms small red plates which melt at 51°. 

Paranitrophcnylpiperidine, is prepared by heating 

parachloronitrobenzene (1 mol.) with piperidine (2 mols.) at 120° in 
a reflux apparatus. The product is treated with moderately strong 
hydrochloric acid, filtered, and precipitated with ammonia. It crys¬ 
tallises from hot alcohol in very large, yellow plates melting at 
106®. The platinochloride was prepared. Amidx)phenylpiper%d{ne^ 
C 6 NHio*C 6 H 4 *NH 2 , is obtained by reducing the nitro-compound with 
tin and hydrochloric acid. It is obtained from its ethereal solution as 
a crystalline mass melting at 40°. N. H. M. 

Berberine Salts. By C. Schilbach (Arch, Pham, [3], 26, 155 
—164).—The results obtained by the analysis of various berberine 
salts bonfirm the observations of previous investigators as to the 
composition of the alkaloid and its salts, except in the case of the 
hydrochloride, which is shown to have the composition indicated by 
the formula C 2 oHi 7 hf 04 ,HCl + 4H#0. J. T. 

Action of Potassium, Permanganate on Berberine. By E. 

ScHMioTand 0. Schilbach {Arch. Pharm, [3J, 26, 164—170).—Ber¬ 
berine, under the action of concentrated nitnc acid, yields a tribasio 
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nitrogenous acid, berberonic acid, C 6 H 2 ]S’(CO*OH)s, as has been 
shown by Weidel, and again by Purth. It is remarkable that the 
principal effect of the action of potassium permanganate on berberine 
should be the production of a non-nitrogetious acid analogous to 
bemipinic acid, as J. Court has shown in an investigation instigated 
by one of the authors. The authors in supplementing this investiga¬ 
tion, conducted the oxidation in an alkaline solution, and in general 
followed the course taken by Court. A hot dilute solution of ber-be- 
rine was treated with aqueous potash and then with hot potassium 
permanganate solution. The slight excess of permanganate was 
decomposed by a few drops of alcohol. Preliminary tests indicated 
the formation of only very minute quantities of oxalic acid. On the 
contrary, carbonic anhydride was freely evolved on adding excess of 
sulphuric acid, and a strong odour of nitric acid was perceptible. 
The filtrate from the manganese oxide was neutralised with sulphuric 
acid, evaporated to dryness, powdered, well shaken with ether, 
and treated with excess of moderately dilute sulphuric acid. On 
distilling off the ether, a brown liquid remained which deposited a 
considerable quantity of crystals when placed over sulphuric acid. 
To avoid loss, the broAvn liquid was dissolved in water and the con¬ 
tained acids were precipitated by means of a slight excess of lead 
acetate. The well-washed precipitate was treated with hydrogen 
sulphide, the lead sulphide and excess of hydrogen sulphide removed, 
and the liquid evaporated aaid set to cry.stalli.se over sulphuric acid. 
The filtrate from the lead precipitate was freed from acetic acid by 
repeated evaporation and again treated with lead acetate, when a 
further crop of crystals was obtained. The lead acetate treatment gave 
crystals much purer than those obtained by direct crystallisation of 
the ether extract. These crystals, dried at 100°, have a constant 
melting point of 160—162°, and amount to about 80 per cent, of the 
original berberine. A small quantity of nitrogenous, nodular crystals 
was obtained by treating the mother-liquor of the ether extract with 
water, dissolving the precipitate obtained in hot water, and purifying 
with the aid of lead acetate. No other well characterised compoumis 
were isolated. A considerable portion of the nitrogen of berberine was 
evidently converted into nitric acid during .the oxidation. Another 
portion appeared in the form mentioned above. A further portion was 
converted into ammonia, or at least into compounds which gave am¬ 
monia on distillation with potash. The copious oxidation product 
melting at 160—162°, obtained as above, was compared with hemi- 
pinic acid, specially prepared by Schilbach from narcotine, and the 
two compounds were shown to be identical* J, T. 

Lactucerin. By G. Kassner {Annalen^ 238, 220—228).— 
Lactucerin can be obtained in a pure state by treating the ethereal 
solution with an aqueous solution of potassium hydroxide. Alcohol 
is then added to the ethereal extract, until a small precipitate forms. 
On the addition of water to the filtrate, lactucerin is deposited in 
white, microscopic, needle-shaped crystals. Lactucerin purified in 
this manner melts at 200°, but aft&r it is purified by sublimation in 
an atmosphere of carbonic anhydride it melts at 210°, The results of 
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analyses agree with, the formtila C 28 H 44 O 2 more closely than they dd 
with Hesse’s formula C 20 H 32 O 2 (Abstr., 1886, 1020). On fusion 
with potash, hydrogen is evolved and lactucol, CisHjoO, is formed 
according to the equation C 28 H 4402 + 2 H 2 O = C 2 H 4 O 2 + 2 Ci 8 Hi 9 *OIl 
+ 2 H 2 . Lactucol melts at 160—162% and crystallises in needles. 
The acetate melts at 198—200®. Solutions of the alcohol and of the 
acetate in ether, chloroform, and carbon bisulphide are dextrogyrate. 
These results differ in some important respects from those of Hesse 
(Zoc. ciL), W, C* W. 

Cholic Acid. By F. MtLius (Ber., 20, 683—688; comp. Abstr., 
1886, 480, 952 ).—lodochoUd acAdy (C 2 oH 4 o 05 l) 4 ,KI + ajH 20 , is ob¬ 
tained by adding a concentrated aqueous solution of 1 gram of 
potassium iodide to a solution of 2 grams of cholic acid and 0*8 gram 
of iodine in 40 c.c. of alcohol. The mixture is gradually diluted with 
water until the blue substance separates. This is then collected and 
washed with water. It forms a matted mass of a bronze-like lustre. 
When suspended in water (600 c:c.), an indigo-blue liquid is 
produced. When the latter is heated, it becomes yellow and cholic 
acid separates; when a few drops of the blue liquid are poured 
into water, the blue colour disappears in a few moments, and the 
solution is found to contain free iodine. The substance is therefore 
decomposed by excessive dilution. Sulphurous acid decolorises the 
liquid with separation of cholic acid. The solution is also decolor¬ 
ised by adding a few drops of soda solution, with formation of sodium 
cholate, iodide, and iodate; on adding hydrochloric acid, the blue com¬ 
pound is re-formed. When iodocholic acid is dried in a vacuum, a 
dark, lustrous, crystalline powder is obtained which dissolves in 
ether containing alcohol, yielding a yellow solution; this, when 
evaporated, leaves a yellow, amorphous substance which is anhydrous 
iodocholic acid. The latter becomes blue in presence of water. 

The compound (C 24 H 4 oOflI) 4 ,HI is prepared by adding a small 
quantity of hydriodic acid to the brown solution of cholic acid and 
iodine. The liquid at once becomes blue. The compound is isolated 
in a manner similar to the potassium compound which it completely 
resembles. The barium compound, (C 24 H 4 (j 06 T) 8 Bal 2 » and the zinc, 
cadmium, and ammonium compounds are obtained by using corre¬ 
sponding iodides in the place of potassium or hydrogen iodides. 

N. H. M. 

Bile Acids. By C. Schotten (Zeit, phjsiol, Chem., 11, 268—276). 
—The author has previously suggested (Abstr., 1886, 665) that the 
smaller solubility of the salts of cholic acid obtained from human bile 
as compared with those from the ox, was due to an admixture of oho- 
leates. Further researches have led to the conclusion that the second 
acid in human bile is neither choleic acid, ( 025 H 4204 ), nor the desoxy- 
cholic acid (C 24 H 40 O 4 ) of Mylius (Abstr., 1886, 480), although both of 
these resemble the second acid of human bile in the insolubility of 
their barium salts, but a previously undescribed acid of the formula 
C 2 SH 40 O 4 , and to which the name felUc acid is given. The insoluble 
barium precipitate was decomposed by boiling with sodium carbo¬ 
nate, the filtered solution shaken with ether, and then the free 
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aeid obtained by means of hjdrocblorio acid. The barium salt, 
(C 93 H 3904 )tBa, contains 4 mols. HjOv and is soluble in about 700 or 
800 times its weight of water; the magnesium salt, (C 33 Ha» 04 )Mg + 
^H^O, was also prepared; from both of these salts, the free acid was 
obtained. Fellic acid is not homologous with cholic or choleic acid, 
the nature of its relations to lithofellic^ hyocholic, and chenocholic 
acids, requires further investigation. In the^ dry condition, it is 
strongly electrical, as shown by rubbing it with a pestle. With 
Pettenkofer’s reaction, it gives a red but not a violet colour. It melts 
at 120°. By heating strongly, it yields a turpentine-like residue. 
Its taste is bitter. 

In opposition to Mylius (Abstr., 1866, 952),* the author adheres to 
the statement he previously made that cholic acid does not give an 
acetyl compound. W. D. H. 

The Behaviour ol; Hydrogen Peroxide to Albumin. By 

C. WuusTER 20, 263—267).—Egg albumin is not affected by 

hydrogen peroxide when in an alkaline or neutral solution, but in an 
acid solution in the presence of sodium chloride, hydrogen peroxide 
causes the albumin in a few minutes or hours to be changed into a 
prote'id, insoluble in water. The rate at which this coagulation 
occurs varies directly with the fresh condition of the albumin, the 
concentration of the liquid, and especially the temperature, the most 
favouitible temperature being from 37® to 40°, the mixture being 
kept in an incubator. For the precipitation, an equal volume of 
hydrogen peroxide is well shaken with the white of egg, and 1 to 
2 c.c. of commercial lactic acid, and 1 to 2 grams of sodium chloride, 
or 20 c.c. of a 6 per cent, solution added for every 100 c.c. of 
albumin. The cold mixture remains clear, becomes cloudy when 
held in the hand, and after 12 hours in the incubator has set into a 
firm cheesy mass. It is not necessary to use so large an excess of 
hydrogen peroxide; 3 to 5 c.c. will often suffice, but 1 c.c, to the 100 
of albumin does not cause complete coagulation. The mother-liquor 
has a greenish-yellow colour like whey; on evaporating it an acid 
syrup is obtained, which after repeated drying and beating is found to 
contain hydrogen peroxide. Alcohol precipitates a peptone-like 
substance from this syrup. The. precipitate caused by the peroxide 
reminds one more of acid albumin than casein.^ On digestion with\ 
artificial gastric juice, it is rapidly and very completely»^peptonisedi 
It is soluble in solutions of sodium carbonate; on neutralising this 
solution with acetic acid, a proteird is precipitated, which blackens an 
alkaline lead solution, and is insoluble in sodium acetate or tartrate, 
and is, therefore, not the oxyproteo-sulphonic acid of Briicke and 
Maly. It is insoluble in salt solutions and in water, soluble in hot 
alcohol, for the greater part soluble in sodium carbonate solution 
and in concentrated acids in the cold, wholly soluble in sodium car¬ 
bonate solution and dilute acids at a temperature of 70—80®. It 
is soluble with ease in caustic alkalis, especially in ammonia. 

The precipitate caused by hydrogen peroxide is stated to be a mix¬ 
ture of gelatinous acid albumin with a large quantity of a proteid 
very similar to casein. 
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In order to obtain the precipitate, acid, sodium chloride, and 
hydrogen peroxide must all be present, but acetic, phosphoric, or 
sulphuric acids may be substituted for lactic acid. 

Lactic acid and sodium chloride are both present in svreat, and 
hydrogen peroxide can also be shown to ^be present by the tetra- 
methylparaphenylenediamine paper test; as it is also in certain tissues; 
the question arises whether the deep cutaneous tissues are able by 
this means to cause coagulation of proteids circulating in the lymph 5 
this and the questions whether the coagulation of blood and of 
muscle plasma and the formation of casein in milk may be similarly 
explained, are not yet considered proven. W. D. H. 

Deterioration of Diastase by the Action of Heat. By B. 

Bourqtjelot {Compt. rend,, 104, 576—-579).—A solution of diastase 
is heated at 68 ® for several hours, and is then allowed to act 
on potato starch. The enfeebled diastase, even when employed in 
large excess, has lost the power of carrying the hydration of the 
starch to its utmost limit, but accomplishes the first stages of the 
alteration with practically the same rapidity as natural diastase. It 
would seem that it is not the quantity of the ferment wdiich is dimi¬ 
nished, but its quality which is altered. It may, however, be sup¬ 
posed that natural diastase is a mixture of two >or more soluble 
ferments, which are successively destroyed by the action of heat. 

0. H. B. 
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Specific Gravity of Human Blood. By E. L. Jones (/. Physiol, 
7, 1—14).—The observations were made by Roy^s method {Proe, 
Physiol 80 c,, 1884). A drop of blood is introduced into a mixture 
of glycerol and water of known specific gravity ; if the drop tends to 
rise or sink, it is assumed that it is.of lower or higher specific gravity 
respectively than the liquid in which it is placed. By having ready 
to hand a number of solutions of glycerol. and water of different 
specific gravities, it was not difficult to find one in which the drop of 
blood neither rose nor sank, and as its specific gravity was known, 
the specific gravity of the blood examined was thus found. Fermen¬ 
tation changes are. prevented in the standard solutions by adding to 
ihem.either thymol or mercuric chloride. 

The principal results obtained were as follows 

1 . The^specifio gravity .is highest at birth, at a mmimum between 
the second week and the second year, and rises gradually to a point 
attained in the male between the ages of 35 and 45 , in the female 
after the climacteric. 

2 . The specific gravity of the blood tends to be higher in the male 
than in the female; and in the latter pregoancy diminishes it to a 
slight extent. 
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3. The immediaie effect of mixed food ig to cause a fall iu specific 
gravity ; but if alcohol is taken this effect is not observed. 

4. Exercise if gentle causes a fall; if violent leading to perspira¬ 
tion, it causes a rise in specific gravity. 

6 . The specific gravity of the blood in a passively congested part of 
the body is higher than elsewhere. 

6 . Diurnal variation. The specific gravity of the blood tends to 
fall during the day and^to rise daring the night. W. D. H. 

Causes of the Alteration of Blood in Contact with Air, 
Oxygen, and Carbonic Anhydride. By A, Bechamp (^Corrupt, 
rmd,^ 104, 587—589).— Separate quantities of blood were treated 
with (1) a current of ordinary air, (2) a current of air washed with 
water, (3) a current of pure, washed oxygen, and (4) the air was 
expelled by means of carbonic anhydride, and the vessel closed. 

In no case, even after a mouth, did the blood acquire a disagreeable 
odour, although, as in the first experiment, it contained a large 
number of bacteria. Between 2U® and 25^^ the blood in contact with 
>'air remains red, and deposits no crystals; that in contact with 
oxygen at 24 —20® deposits some crystals after the second day, and 
their number slowly increases. The blood in contact with carbonic 
anhydride deposits no crystals at 2U—28®, and the blood becomes 
dai*k-red; at 33—40® crystals appear, and the blood becomes brown. 
Addition of one-fourth the volume of a 0*2 per cent, solution of phenol 
accelerates the formation of these crystals. The destruction of the 
corpuscles is evidently not due to the action of oxygen, since it takes 
place most readily in presence of carbonic anhydride. The formation 
of the crystals and destruction of the corpuscles in presence of 
carbonic anhydride is a function of the temperature, and this is pro¬ 
bably true also iu presence of air or oxygen. 

Other experiments show that none of the substances sejiarated 
from blood, such as hfiemoglobin and albumin, alter under the condi¬ 
tions described, and the changes observed in blood by Pasteur and by 
the author can only be due to the activity and influence of the micro- 
zymes in the blood. C. H, B. 

A First Product of Gastric Digestion. By E. Hasebhobk 
(Zeit, phyaioL OAem., 11, 348—360).—When fresh fibrin is employed 
in experiments on artificial gastric digestion, it is found that previous 
to the formation of parapeptone or syntonin, and propeptone and 
peptones, there is a substance present which is a globulin. It is 
soluble in weak saline solutions, precipitable on dilution with water, 
by saturation with sodium chloride or magnesium sulphate, and can 
be separated by fractional heat coagulation into two proteids which 
coagulate respectively at the temperatures 55° and 72°. Supposing 
fibrin to be formed from fibrinogen and serum globulin (Schmidt), 
the conclusion is drawn that the first effect of gastric juice or fibrin 
is to separate it into two substances, one of which corresponds exactly 
with one of the components of fibrin (serum globulin), and the other 
only differs from the other component of fibrin (fibrinogen) in 
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having lost the power of coagulating under the influence of the 
fibrin ferment. 

If boiled fibrin be employed, no such globulins are formed in 
gastric digestion. 

One experiment only was made with fibrin that had been kept 
under alcohol; from it a small amount of globulins was obtained by 
the action of artificial gastric juice; as, however, the fibrin had only 
been under alcohol for two days, it is probable that some uncoagu¬ 
lated fibrin was still present. Experiments with egg albumin 
coagulated either by heat or by alcohol, showed that no globulin was 
yielded by gastric digestion. Lastly, it was found by using a pure 
solution of trypsin, or at least one which contained no globulins, 
and subjecting fibrin freed from adherent globulins by washing it 
with a solution of ammonium chloride, to its action in an alkaline 
medium, that the first effect of tryptic digestion was exactly the same 
as that of gastric digestion. W. D. H. 

Intestinal Digestion in the Horse. By H. Goldschmidt (Zeit 
physiol. Ghent., 11, 286—305).—The reaction of the contents of the* 
small intestine of the horse was usually as follows:—At the duodenal 
end the reaction was acid ; then after the first 15 to 20 inches neutral 
or weakly alkaline; in the remainder of the small intestine it was 
alkaline, and towards the end of the ileum strongly alkaline. The 
consistency was slimy, especially in the duodenum, the sliminess 
seeming to depend on the presence of starch ; the colour depends on 
the food, but the colour of. the intestinal juice is dark yellow, becoming 
darker brown down the intestine. The contents give the reactions of 
proteids, peptones, and sugar, especially the latter; the amount 
present being on the average 0*5 to 1*5 per cent. 

The digestion in the small intestine is in the horse not so important 
as in the stomach. Whilst in the stomach about 55 per cent, of the 
albuminous and about 40 per cent, of the non-nitrogenous constituents 
are digested, about 20 and 25 per cent, respectively represent diges¬ 
tion in the small intestine. During inanition an extraordinarily large 
quantity of fluid (4 to 6 litres) is present in the small intestine. 
With regard to the movement of the food, it was found that the first 
portions reached the colon about 8 to 12 hours after it was eaten. 
Digestion in the large intestine of the horse is not described. 

W. D. H. 

Oxidation in the Animal Body. By C. Wursteb (Ber.. 20, 
256—263).—Certain amines being well adapted to the study of 
oxidation processes, the following experiments were performed;— 

Tetramethylparaphenylenediamine was injected subcutaneously and 
into the veins of certain warm-blooded animals (rabbits, guinea-pigs, 
and pigeons), and soon caused the death of the animal after violent 
convulsions. Post-mortem examination gave in most cases a negative 
result; the base could not be discovered in the skin or muscles, as it 
had been oxidised to form a colourless substance* The liver and bile 
contained traces. Freshly captured frogs also oxidise the base quickly 
if its hydrochloride is employed. By using the acetate or sulphate 
subcutaneously, the muscles under the skin are seen during life to to 
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bine-violet* This colour is formed more quickly in the presence of 
air. The skin also contains the pigment, but appears to oxidise the 
colouring matter more slowly. After frogs have been kept a long 
time without food, their tissues burn the tetramethylparaphenylenedi- 
amine with greater difficulty, but better if itouscular movements are 
brought about, and if a weak solution of sugar be added to the hydro¬ 
chloride of the base. After intravenous injection of such a mixture 
into a frog, the unchanged substance is found after death in the liver, 
blood, bile, certain muscles, and the central nervous system, and the 
free base can be obtained by treating with sodium hydroxide and sub¬ 
sequent shaking with ether; treatment of the tissues with a solution 
of copper sulphate or of iodine gives a blue-violet coloration. 

The liver in the air became deep-blue violet; certain muscles, 
especially ^of the trunk, also became violet, and darkened on exposure 
in the air; the muscles of the lower extremity which continued to 
move longest were free from colour, which they had probably oxidised. 
In the alimentary canal, the mucous membrane was colourless, marking 
it off sharply from the muscular coat, which became violet in the air. 
These facts show that protoplasm, although itself reducing, can on 
access of air bring about powerful oxidation, and that even after the 
death of the animal, further oxidation processes will go on in the cells 
which still retain vital power. Moreover, the organs which duiing 
life form glycogen, namely, the liver and re^sting muscles, produce 
oxidation only to a certain extent, whilst the acting muscles, the glands 
of the alimentary tract, and the skin, cause still further oxidation, 
resulting in the formation of a colourless compound from the amine. 

Dimethylparaphenvlenediamine behaves similarly to the tetra-com- 
pound, but as its oxidation occurs more slowly, the effects on w^arm- 
blooded animals can be observed better. 20 to 40 c.c. of a ^ to 3 per 
cent, solution of the hydrochloride causes in warm-blooded animals 
violent convulsions and death, the symptoms much resembling those 
described by Brieger as the result of poisoning by tetanine. Weaker 
solutions do not kill so quickly ; the muscles in certain cases became 
violet during life; and in these the base is no longer present as such; 
but as a rule in the muscles in the neighbourhood of the injection, 
and in ceitain cases in the tears and peritoneal fluid the base could bo 
detected after treatment with sodium hydroxide and ether, or by the 
red colour produced by chromic and glacial acetic acids. In the lung, 
the blue oxidation product caused mottling, and both this organ and 
the muscle darkened as in the case of the tetra-compound on exposure 
to air. The blood contains the unaltered amine. Experiments on 
frogs gave confirmatory results. Muscle which had undergone heat 
rigor no longer produced oxidation changes; this is analogous to 
fibrin, which, as Scherer (^Annalen^ 40, 15) showed, does not decom¬ 
pose hydrogen peroxide after it had been boiled. The general 
conclusions drawn are: (1) That during life oxidation processes go 
on in the body, corresponding with the effect produced by ordinary 
oxidising agents on di- and tetra-methylparaphenylenediamine, which, 
causing them to take up 1 atom of oxygen, produces a blue-violet 
colour; or they may undergo still further oxidation, 6 atoms of oxygen 
being used to form carbonic anhydride from two methyl-groups, and 
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80 convert the amine into a oolonrless derivative; (2) the oxidation 
of the amines occurs not in the blood, but in the tissues; (8) the 
secretions of the body are also sti’ongly oxidising, in virtue of the 
hydrogen peroxide they contain; (4) the rapidity with which 
diraethylparaphenylonediamine is burnt in the tissues, as compared 
with what occurs in laboratory experiments or in the secretions, points 
to oxidation in the tissues as being brought about by atomic oxygen, 
which is probably produced, as Hoppe-Seyer suggests, by the action 
of nascent hydrogen (Abstr., 188G, 120). 

Many of the foregoing experiments and conclusions run counter to 
those of Ehrlich (Das Sauers to fhedurfniss des Berlin, 1886); 

Ehrlich’s methods are criticised by the author. W. D. H. 

The Fate of certain Chlorine Compounds in the Organism. 

By A, Kast (ZeiL physiol Chem., 11, 277—285).—Certain results of 
Mylius, showing the influence of the administration of chloroform on 
the amount of chlorine in the urine of the dog, which have not be^n 
hitherto published, are first given. The following example will illus¬ 
trate the result arrived at:— 


Bay, 

Amount of urine. 

Specific gravity. 

NaCl. 

1 

700 c.c. 

1010 

01 

2 

950 „ 

1009 

013 

3 

1050 „ 

1011 

1-48 

4 

S70 „ 

1012 

0-44 

5 

570 „ 

1012 

0-25 


On the second day, 10 grams of chloroform were given; the next 
day’s urine shows a great increase of sodium chloride. Ether given 
in similar amount produced no such change. 

This research was now pursued further; the efiect of the inhalation 
of chloroform was first tried on a dog. The following table shows 
the results obtained :— 


Day. 

Quantity 
of urine. 

Specific 

gravity. 

NaCl. 

Remarks, 

1. 

170 

1035 

Oil 


2. 

290 

1038 

0-25 

Chloroform narcosis for 41 





hours. 

8. 

290 

1039 

0*89 


4. 

210 

1033 

0-24 


5. 

270 

1036 

0*26 


e . 

160 

1087 

0-18 

Deep ether narcosis for 4k 





hours. 

7. 

240 

1086 

0*26 


8. 

260 

1036 

0*20 



The effect in the increase of chlorides is thus seen to be very 
marked after chloroform narcosis; whilst ether produces no effect. 
During the progress of the experiment, the animal was kept on a 
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O0&(stant diet containing as few chlorides as possible. Following out 
a similar experiment on man, it was found that chloroform narcosis 
here also produced an increase in the urinary chlorides. 

Chloral was next investigated, and it was found to have no such 
effect in producing an increase in the chlorides of the urine; Mering 
has previously shown that this substance leaves the body as uro- 
chloralio acid, and does not part with its chlorine. Similar investi¬ 
gations with carbon tetrachloride, methyl chloride, and ethyl dichlor- 
acetate also gave negative results, but ethyl trichloracetate, on the 
other hand, produced a very decided increase in the output of 
chlorides. W. D. H. 

Formation of Xanthocreatinine in the Organism. By A. 

lAo^km ^Qazzetta^ 16, 538—543).—In the course of investigations on 
the changes produced by fatigue in the chemical composition of 
muscle, it was observed that the quantity of creatinine was one-third 
to one-half greater than that of creatine, and that the compound of 
creatinine with zinc chloride was precipitated in pale-yellow, acicular 
crystals. In the course of working up an extract of flesh, a yellow 
flocculent mass was obtained soluble in water and alcohol, from which 
it may be recrystallised. This substance was shown by analysis and 
by its physical and physiological properties to be identical with the 
xanthocreatinine isolated by Gautier. 

The same substance was also extracted, together with creatinine, 
from the urine of soldiers after a march of several hours. Consider¬ 
able difficulty was experienced in the complete separation of the 
xanthocreatinine from creatine. V. H. V. 

Invertebrate Chromatology. By C. A. MacMunn {Froc. rhysioL 
Soc,, 1887, 11—12).—Chlorophyll is present in nine specimens of sea¬ 
water sponge in addition to the fresh water sponge, the presence of 
chlorophj^ll in which was show n by Ray Lankester. A histoheematin 
soluble m glycerol was found in seven species; in some reddish 
sponges this is replaced by tetronerythrin or allied pigments. In 
most sponges, various lipochromes are present. 

Hsematoporphyrin occurs in all parts of the body of the mollusc 
Solecurtus striyillatvsy except where it is attached to the shell. It is 
curiously distributed in the epidermis, being laid down at themai’gins 
of the cells, which are seriated, and i*eminding one of pavement 
epithelium stained with silver nitrate, • 

In Anthea cereuSf chlorophyll is present, but in this case is due to 
the presence of symbiotic alga?. In Flustra foUacca^ chlorophyll is 
present in the “ brown bodies,” which Moseley says ai’e due to the 
atrophy of the zooids. As these “ brown bodies ” contain diatoms, Ac., 
eaten by the zooid, it is possible that chlorophyll may in this case be 
derived from food products. Its spectrum^ however, resembles that 
of enterochlorophyll. W. D. H. 

Analysis of Nitrogenous Metabolites in Faeces. By A. Stutzeb 
(ZeiL physiol. Ohem.y 11, 361—364).—The author has previously 
aesoribed (Abstr., 1886, 377) a method of separating the nitrogenoua 
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constituents of ffisoes due to metabolism from those which are 
by means of artificial gastric juice, or better still by the suceessive 
action of gastric and pancreatic ferments. Pfeiffer has stated that 
the faeces must be used in the fresh, not in a dried condition, as the 
process of drying converts some of the nitrogenous constituents of 
the faeces into such a condition as to be indigestible. The faeces used 
in Pfeiffer’s work had, however, been under alcohol for two years, and 
therefore it was deemed advisable to repeat the experiment. The 
faeces of the cow and horse were used, and the result of nitrogen 
estimations confirms the accuracy of Peiffer’s statement as is shown 
by the following numbers:— 



JNitrogen loft after 
peptic digestion. 

Nitrogen left after 
peptic and pancreatic 
digestion. 

Cow* 8 f88068 (fresh). . 

50 per cent. 

69 „ 

47 „ 

49 „ 

45 per cent. 

61 „ 

80 „ 

34 „ 

Ditto (drv). . 

Horse’s fasces (fresh).*. 

Ditto (dry)... 



W. D. H. 


Proteids of Cerebrospinal Fluid. By W. D. Halliburton {Proc. 
Physiol. Soc.^ 1887, 14).—A few specimens of fluids obtained from 
meningocoeles and from cases of chronic hydrocephalus were examined. 
It was found that all the proteids were precipitable by saturation with 
magnesium sulphat^. Serum albumin was therefore absent. The 
precipitate was redissolved and found to consist of a small quantity 
of serum globulin, but the gijeater part oonsisted of proto-albumose. 
In one case, a variety of albumose was present, which was not pre¬ 
cipitable by magnesium sulphate or sodium chloride (deutero-albumose). 
In cases of acute hydrocephalus, the total quantity of proteids in the 
cerebrospinal fluid was greater than normal, and the fluid contained 
serum albumin as well as serum globulin and albumose. The question 
as to whether a proteolytic ferment exists in the fluid has not as yet 
been investigated. A number of specimens of hydrocele, pericardial, 
peritoneal and pleuritic fluids were also examined for albumoses, but 
with negative results. Several specimens of human blood, and the 
blood of other i)||immaUan animals were also examined, but no 
albumose was found in any of them. 

This peculiarity of the proteids of cerebrospinal fluid, together 
with the previously known facts of the existence of a substance in it 
which reduces alkaline solutions of cupric hydrate, and of the 
excess of potassium over sodium salts in the fluid, shows that effusions 
into the cerebrospinal cavity differ considerably from the other so<» 
called serous effusions. ^ W. D. H. 

Therapeutio Aotion of Colcbicine. By A. Maiebt and Coii- 
BEMALB (Oompt. rend.y 104, 515—517).—Experiments on men, dogs, 
and cats show that colchicine acts either as a diuretic or a purgative 
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acoorcting to the doee administered, and acts by irritating the kidneys 
and digestive canal. The effects are the same whether the drug is 
administered hypodermically or by ingestion, but the action is more 
rapid in the former case, and the effects are produced by smaller 
doses. Man is three times more sensitive to its action than are cats 
and dogs. A dose of 2 to 3 mgrms. is suflBcient to produce the 
diuretic, and 5 mgrms. to produce the purgative action. Colchicine 
increases the excretions and produces congestion at the articulations and 
in the bony cartilage. Its tendency to accumulate in the organism, 
and its great toxic powei:, make it essential to use the greatest care 
in administering it. C. H. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Changes Induced in Water by the Development of Bacteria. 

By T. Leonbj (GazzettUy 16, 505—511).—The author has already 
demonstrated that the number of micro-oi^anisms, in a typically 
pure water, such as the Maugfall near Munich, although at first small, 
yet on standing gradually increase to a maximum, and afterwai'ds 
rapidly decrease. The development of bacteria induces certain chemical 
changes in the water; thus the quantity of oxidisable organic matter 
gradually decrejhses, whilst the proportion of ammonia increases to a 
maximum, and then decreases owing to its oxidation into nitrites and 
nitrates; on this account, the time which elapses between the taking 
of a sample and its analysis is an important factor. The consequent 
changes are divisible roughly into two distinct periods: the first, in 
which the organic matter is decomposed with production of ammonia; 
and the second, in which this is subsequently oxidised. It is further 
shown, on the other hand, that certain micro-organisms seem to act 
as reducing agents, reconverting the nitrates into ammonia, and even 
the same organisms, according to the conditions, may have either an 
oxidising or a reducing function. In the first phase, when the 
nutritive matter is readily oxidisable and assimilated, the micro¬ 
organisms thrive at its expense, the process of nitrification being 
materially assisted by atmospheric oxygen; in second phase, on 
the other hand, the necessary oxygen is derived from the nitrates; 
thus a change, seemingly of redaction, is induced. V. H. V. 

Formation of Albumin in Plants. By A. Emmerling (Landw, 
Versuchs^Stat.^ 1887, 1—180).—This long paper is a report of a series 
of experiments made by the author in order to determine the locality in 
which, and the mode by which, vegetable albumin is formed: they 
are a continuation of previous experiments of his own, and a kind of 
teat of those made by Kellner, Schultze, Hornberger, and others, 
abstracts of whose researches will be found in this Journal, 1879, 
819 j 1880, 279, 493, 731; 1883, 491; 1885, 1087. 
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Observers have adopted two hypotheses to account for the pheno- 
mena of the production of atnido-compoiiTids in plants. One that 
they are formed synthetically in the plant from inorganic nitrogenous 
matter and organic substances brought into contact with it; the 
second, that they are formed from the decomposition of albumin 
already existing in the plant. 

Growing plants are rich in amido-acids, the quantity diminishes as 
the plants grow older, and young cells cease to be produced, the 
amides being specially their nutriment. Schultze (Abstr., 1888, 493) 
thinks that there is a constant process of decomposition and refor¬ 
mation. Hombergor, in his studies on the growth of the maize plant 
(Abstr., 1883. 491), and on that of Sivapis alha (Abstr., 1885, 1087) 
has ihrowai very great light on the subject; he is of the opinion that 
amido-compounds are formed according to the first hypothesis, but 
does not indicate the locality of their production. 

The results of fhe author’s experiments are given in tables which 
cover 46 pages. The plants used were the common bean, and the esti¬ 
mations comprised—total dry substance, total nitrogen, nitrogenous 
combinations soluble in aqueous potash, nitrogen existing as legumin, 
albumin, ammonia, aniido-acids, amides, carbaniides, and nitrates 
respectively, sulphur as sulphuric acid, and in organic combination. 

There is an intimate and striking connection between the develop¬ 
ment of the leaves and the fruit of planfs; when the leaf is growing, 
the production of nutrient matter is very active, but it is consumed 
by the leaf itself. When it has ceased growing, the same active 
production continues, but it is for the benefit of the seed or fruit, 
which only develops when ihe leaf is fully formed; the author believes 
that the leaf is the principal centre of albumin formation from lienee 
it is difFused throughout the plant, the roots and stems playing a 
subordinate part in the process. In all parts of the plant, amido- 
acids are found, and it would seem that there are several centres of 
production. 

The formation of new cellular matter in the first case is at the cost 
of the nitrogen stored in tlie seeds, and as the plant gro\ys the 
quantity contained in the stem and roots sensibly diminishes. 

The results of researches hitherto made are not decisive, however, 
although the author believes that the weight of probability is in favour 
of the synthesis of amido-compounds from inorganic and organic nitro¬ 
genous matter; he considers the difficulties of the alternate hypothesis 
too great, as it requires a regressive m(‘tamorphosis in presence of a 
most active production of the very matt(T which is being decomposed. 
The question, however, must still he considered an open one, as in 
recent experiments of Borodin and Selmltze they observed that on 
many occasions cut plants placed in water for some time produced con¬ 
siderable quantities of asparagine and other amido-compounds which 
arise from the decomposition of albumin. J. F. 

American Barley. By C. Richardson (Amer, Chem. 9,16— 
22 ), Mareker found that the finest grain contained not more than 
8 per cent, of albuminoids, and consisted of at least 80 per cent, 
mealy kernels. Of 12 typical specimens of the Canadian crop, non© 
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wore below 9 per cent, of albuminoids, the average being 9‘83, and 
only 6 contained 60 per cent, of kernels mealy or half mealy in 
structure. The average amount of albuminoids in the barley of the 
United States, 11*50 per cent., is still higher. The average of 127 
specimens from all parts of the world is given by Koenig as 11*14 per 
cent. Winter grown barley contains less albuminoids than spring- 
grown, namely, 10*05 as against 11*42 percent. H. B. 

Destraction of the Nexnatoids of Beetroot. By A. Girard 
{Compt. rmd., 104, 585—587).—When the nematoids have not been 
long established and the area infected is limited, caibon bisulphide is 
an efficacdous remedy, but must be applied in considerable quantity. 
Very satisfactory results were obtained by injecting it into the soil at 
a depth of 0*25 metre in the proportion of 300 grams per metre. 
Potassiutn thiocarbonate is of very little value as a remedy. 

C. H. B. 

Direct Absorption of Free Nitrogen from the Atmosphere by 
Vegetable Soils *which are Supporting Vegetation. By Ber- 

THELOT (Oovipt. rerid.^ 104, 025—630).—The experiments w^ere made 
with soils in which Amarantus 'pyramidalis was being grown. The 
nitrogen in the soil and in the roots of the plants were estimated at 
the outset, and the nitrogen existing in the rain-water and the^ 
ammonia in the atmosphere during the course of the experiments 
were also determined. The nitrogen in the water which drained from 
the soil was estimated, and at the close of the experiments the 
nitrogen existing in the plants and in the soil was determined. In 
all cases there was a very decided gain of nitrogen, which could only 
have been derived from the gaseous nitrogen of the atmosphere. 

The increase of nitrogen whilst the soil is supporting vegetation is 
less than in the case of the same soil on which nothing is being 
grown. The plants consume a considerable part of the nitrogen, and 
it would seem that the life of higher plants like that of higlier 
animals causes an incessant loss of combined nitrogen. Further 
experiments are, however, required before this last conclusion can be 
regarded as placed beyond doubt. C. U. B. 

Incompatibility of Nitrates and Superphosphates. By A. 

Andouard (Compt. rend,^ 104, 583—585).—Mixtures of nitrates with 
superphosphates very rapidly lose their nitric nitrogen in the form of 
nitrogen oxides, and therefore still more rapidly when exposed on the 
surface of the soil to direct solar radiation. At the same time, there 
is some loss of organic nitrogen, and if the manure also contains 
ammonium salts there is likewise a loss of ammoniacal nitrogen. 

C. H. B. 


2 5 


VOL. LU. 



ABSTRACTS OF OHEBaOAL PAFIERS. 


6id 


Analytical Chemistry. 

Behaviour of Alkaline Solutions of Phenolphthalein in the 
Presence of Alcohol. By H. N. Draper and C. Draper (CJiem. 
News, 56, 133—134; 143—144).—The authors have investigated the 
conditions influencing the decolorisation of slightly alkaline solutions 
of phenolphthalein by the addition of alcohol; it would appear 
that dissolved carbonic acid is in the main the cause of the pheno¬ 
menon. D. A. L* 

Apparatus for Estimating Hydrogen in the Presence of 
Methane. By P. Hoppe-Seyleb (Zeit phyM, Ohem,, 11, 257—267). 
—This is a modification (figured) of Winkler’s apparatus, in which 
(1) the mixture of gases is collected over mercury ; (2) the portion of 
gas which has been freed from hydrogen by the action of palladium 
is transferred without loss to a eudiometer for further investigation. 
After this, the apparatus is ready for a fresh analysis. 

W. D. H. 

New Method of Standardising Iodine Solutions and of Esti. 
mating Sulphurous Acid in the Presence of Thiosulphurlc 
Acid. By W. Kalmann (Ber., 20, 568—570).—If sodium sulphite is 
employed instead of hydrogen sulphide in titrating iodine solutions 
(Abstr., 1886, 579), the objections to the method arising from the use 
of the gas and the deposition of finely divided sulphur are removed. 
The sodium sulphite must be free from sodium hydrogen sulphite and 
from sodium carbonate, and a solution containing 15 grams in the 
litre is a convenient strength to employ. This is added to the iodine 
solution until it is just decolorised, and the hydriodic acid formed is 
titrated with decinormal soda, methyl-orange being used as an indi¬ 
cator. 

Sodium sulphite may be estimated in the presence of sodium thio¬ 
sulphate, by titrating with ^ normal iodine, inasmuch as sodium 
iodide results from its action on the latter; so that the amount of 
hydriodic acid formed, titrated as above, is a measure of the sodium 
sulphite present, W. P. W. 

Volranetric Estimation of Sulphides. By F. Wetl (Bar., 20, 
695—697).—A reply to Friedhoim’s criticism (this vol., p. 396) of the 
author’s method for determining hydrogen sulphide in sidphides 
which are decomposed by hydrochloric or sulphuric acid (Abstr., 
1886, 918). Analyses of stibnite were made in the following way: 
the finely powdered mineral, wrapped in filter-paper, was put into a 
flask with 50 c.c. of hydrochloric acid, heated in a sand-bath, and the 
evolved hydrogen sulphide passed into 50 c.c, of a modified Fehling 
solution, which was diluted with about 100 c.c. of distilled water con¬ 
taining 7 to 8 grams of soda; the filtered solution was made up to 
800 C.C., and a portion (26 c.c.) treated with 60 to 70 c.c. of hydro- 
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cUoric add, and titrated with stannous chloride. The numbers 
obtained in these analyses were: S = 28*38, 28*18, and 28*59 per cent. 

N. H. M. 

Manganese In Steel and Iron. By H. C. Babbitt (iimer. Chem. 

9, 58—60).—The method is as follows : 5 grams of the sample is 
dissolved in 50 c.c. of nitric acid (1*20 sp. gr.) and 1 to 2 grams of red 
lead added together with about an equal bulk of hot water, when it may 
be boiled for some minutes. After a time, the liquid is decanted, 
and the residue boiled with fresh portions of hot dilute nitric acid (20 
to 25 per cent.) so long as the decanted liquid is coloured by the per¬ 
manganate formed. The united liquids are filtered through asbestos 
and the permanganate determined as usual. The presence of lead 
nitrate does not interfere, and the results obtained are very satisfac¬ 
tory. H. B. 

Decomposition of Chrome Iron Ore. By E. Donate (Dlngl 
pohjt, J., 263, 245).—The finely pulverised ore is mixed with five 
times its weight of barium dioxide and heated for half-an-hour in a 
porcelain crucible over a Bunsen burner. A greenish-yellow mass 
results, which is completely soluble in cold water acidified with hydro¬ 
chloric acid. The solution contains the whole of the chromium in the 
form of chromic acid. D. B. 

Bacteriological Examination of Water. By C. W. Folkard 
(CA em. News, 66, 124—125).—A bent tube drawn out at one end 
and of 1 c.c. capacity is adapted by a cotton-wool plug to a tcvst-tube 
containing the nutrient jelly; the whole being then sterilised. The 
sealed capillary end of the bent tube is then passed through a hole in 
the wall of an india-rubber tube through which the water to be 
examined is running under slight pressure, the point is broken, and as 
soon as the bent tube is filled, it is withdrawn, the point sealed in 
a flame and the water transferred to the test-tube by shaking. 

A. J. G. 

Determination of Organic Carbon and Nitrogen in Waters. 
ByC.A. Bdrghardt {Chetn. Neim, 56, 121—123).—250 c.c. of the 
water is mixed with lUO c.c. of a staudarised solution containing about 
10 grams of chromic acid per litre, and 10 c.c. of strong sulphuric 
acid. The mixture is boiled for ^ hour, diluted to 1000 c.c., and the 
excess of chromic acid titrated in 100 c.c. by means of standard 
ferrous sulphate solution; from these data, the carbon is calculated. 
For the nitrogen determination, part of the oxidised solution is treated 
with soda and distilled, the ammonia being collected in a receiver 
containing acidified water. The method, although only in a pre¬ 
liminary stage, appears to work well. D. A. L. 

Decolorising Power of Bone-black. By G. Laube (Arch. Pharm. 
[8], 26, 133).—-Good animal charcoal, from which defective pieces 
have been rejected, is powdered, dried at 110*', and preserved as 
‘‘normal charcoal.’* 50—lOO grams of caramel (as obtained from 
liqueur manufacturers) is dissolved in an equal quantity of water, 
Iw c,c. of alcohol is added, and the volume is made up to a litre ; 



m 


ABSTKAOTS OP CHEMICAL PAPERS. 


after standing some deiys the liquid is filtered and marked “ normal 
colour.’* 5 grams of the normal charcoal is heated to boiling with 200 c.c. 
of water; 10 c.c. of the normal colour is added, and after 10 minutes* 
gentle boiling in a reflux apparatus, the liquid is filtered through a 
double-folded filter. 200 c.c. of water is now measured ofE and normal 
colour is added from a pipette until the tint is the same as that of the 
filtrate. If, for example, 2*1 c.c. of normal colour is required, the char* 
coal is equivalent to 10—2*1 c.c. = 7*9 c.c. Any other sample of char¬ 
coal can now be compared with the normal charcoal. If a sample 
indicates 5*5 c.c. of the normal colour, its decolorising power in com¬ 
parison with the normal charcoal will be 70 per cent. J. T. 

Quantitative Estimation of Wood in Paper. By C. Wukster 
(Ber,, 20, 808—810).—Inasmuch as crude wood shavings have been 
introduced into the paper manufacture, and the paper prepared 
from them turns after some time yellow and then brown, and finally 
becomes unsightly, an estimation of the proportion of wood present 
becomes desirable. 

Dimethylparaphenylenediamine imparts a magenta coloration to 
paper containing wood, but no change is produced with paper pre¬ 
pared from linen or cotton fibre. In order to make this change 
quantitative, the paper to be examined is moistened, tested with the 
reagent, and the tint given is compared with those of standard papers 
tinted and arranged according to scale. As thou the oxidation of the 
dimethylparaphenylenediamine to the red dye-stuff is quantitative, 
these standard papers can be prepared and estimated by some titrated 
oxidising solution, such as iodine. A few such estimations are given 
as examples. V, H. V. 

luvestigation of Acetyl-compounds; New Method for the 
Analysis of Pats. By 11. Benejhkt and F. Ulzku {Monatsh, Ghem,^ 
8 , 41—48).—The authors use a modification of Kottstofer’s process 
lor the determination of the saponification value of fats. The process 
is carried out by boiling the acetyl-compounds with strong standard 
alcoholic potash for 15 minutes, the excess of potash is then titrated 
with standard hydrochloric acid, about half normal. The amount of 
potash required for the decomposition is expressed as the “ saponifi¬ 
cation-value,** that is, the number of milligrams of potassium hy¬ 
droxide required for the saponification of 1 gram of the acetyl-com¬ 
pound. If the substance under investigation is an acid, a portion of 
the potash is used up in neutralising the acid ; in such cases the 
saponification-value ’* is the sum of the “ acid-value ’* and “ acetyl- 
value.” The former must be determined by a separate titration with 
standard potash. This method is applied to the determination of the 
molecular weights of the higher fatty alcohols and hydroxy-acids; the 
substances are first converted into acetyl-derivatives and then saponi¬ 
fied as above. The authors have also applied the method to the exa¬ 
mination of fats, and state that where the fats principally contain 
hydroxy-acids, it is possible to identify the acid and in some cases to 
detect adulterations, both qualitatively and quantitatively. T)ie fat 
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is first saponified to obtain the fatty acid, and this is then treated as 
above. G. H. M. 

Analysis of Fats. By B. Bose (Chem. Centr,, 1887, 234).—In 
order to avoid the imperfections of the methods of Oudemans (J, pr, 
Ohem.f 96, 407) and Kremel {Fharm. Centr., 6, 337), for determining 
acids of the oleic and linoleio series in presence of solid fatty acids, 
the author has studied the action of load oxide on mixtures of these 
acids in ethereal solution. At the boiling point of ether, an excess of 
lead oxide rapidly neutralises the acids and even partially converts 
the liquid acids into basic salts, which remain with the insoluble lead 
stearate and palmitate. The amount of basic salt formed increases 
with the time. At ordinary temperatures, however, no basic salt is 
fonned, even during a contact of some weeks; whilst the presence of 
the solid fatty acids does not hinder the complete neutralisation of the 
oleic acid by the lead oxide. The soluble lead oleate can, thei^iforc, 
be accurately separated and determined. M. J. S. 

Examination of Butter Colours. By H. B. Cornwall {Chertu 
Newa, 66, 49).—The solution of fat in ether is shaken with a solution 
of potash or soda of such dilution as to be only just alkaline when 
separated from the fatty layer alter a few hours. Annatto and saffron 
may be looked for in tliis extract. With sulphuric acid, annatto 
strikes first a blue or violet-blue, then a green, and finally browiiLsh 
or somewhat violet colour. I'hese changes of colour are important, 
as pure butters have been known to give a green coloration, but 
always without the preceding blue. Tui’meric is easily recognised 
by the action of the alkaline solution. 1). A. L. 

Estimation of Uric Acid by Potassium Permanganate. By 

C. Blarez and 0. JJenig^s {Gompt. rend.^ 104, 789—799).—If the 
solution of uric acid is too strong, the action of potassium perraaii- 
ganate varies with the strength of the solution and the proportion of 
tree acid. 

If the solution contains not more than I gmm of uric acid in 8000 
c.c, the action of the permanganate is regular and is independent of 
the degree of dilution and the proportion of free acid. 1 c.c. of 
decinormal permanganate is equivalent to 0 0074 gram of uric acid. 
The results are the same in hot solutions as in cold. The quantity of 
uric acid should not exceed U’l gram, and the quantity of free 
sulphuric acid should be about 3’5 grams. The amount of perman¬ 
ganate required to produce the end reaction with tiie same volume of 
water containing the same quantity of free acid should be subtracted. 

C. li. B. 

Volumetric Estimation of Acids in Salts of the Alkaloids. 
ByP.C. Plugue (ArcA. Fharm, [3], 26, 45—59).—By using litmus 
as indicator, the acids in narootine, papaverine, and narceine salts 
can be directly titrated with standard soda solution, and in this 
respect these feeble bases differ from the strong opium bases. Equally 
good results are obtained with phenolphtlialeiu as indicator, lii 
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general, the salts of the alkaloids can be titrated directly with phenol* 
phthalein as indicator, excepting the salts of the volatile bases, oonine 
and nicotine. In the cases of brucine, morphine, and thebaine, how^ 
ever, a red coloration makes its appearance before the end of the reac« 
tion, but a little experience surmounts this difficulty. In solutions of 
alkaloid salts (excepting those of the feeble bases), the amount of 
free acid can be determined by titration with litmus, and the total 
quantity of acid by titrating with phenolphthalein. The difFerence 
gives the quantity of acid combined with the alkaloid, and from this 
the amount of alkaloid can be calculated. Sundry examples of the 
application of the foregoing principles are given, in which the purity 
or otherwise of various compounds is determined. J. T. 

Assay of Opium. By — Adrian and E. Gallois (/. Pharm. [6]i 
15, 193—197).—In 1867, Quilbermond proposed to estimate the mor^ 
phine in an aliquot part of the extract obtained from the opium. 
More recently Doux proposed to modify Begnault’s process in the 
same direction. He treats 50 grams of opium with 200 c.c. of alcohol 
at 70°, and takes 105 c.c. of the filtrate as representing accurately 
25 grams of opium. The authors hold that to arrive at accurate and 
comparable results, it is indispensable to take into account, in every 
case, the amount of water and of soluble constituents contained in the 
opium. They consider the opium as being composed of water, material 
soluble in alcohol at 70°, and insoluble residue. The sample for assay 
is pounded in a mortar; 5 grams is extracted with 50 c.c. of alcohol 
at 70°, with which it is kept in contact for 12 hours; the residue is 
then filtered off, dried, and weighed on a tared filter. The loss gives 
the amount of water and soluble matter, and the amount contained in 
the portion taken for the morphine estimation is of course deduced. 
50 grams of the sample is placed in a tared and stoppered flask with 
a wide neck, treated with 200 grams of alcohol at 70°, placed in a 
bath of 25—30°, and frequently agitated. When the estimation of 
water and soluble constituents is dnished, the flask is carefully 
weighed, and alcohol is added to make up the liquid contents of the 
flask exactly to 250 grams. After filtering, 200 grams of this liquid 
exactly contain the morphine from 40 grams of opium; this morphine 
is precipitated by ammonia, washed with alcohol at 40°, dried, treated 
with chloroform, and dried again as in Kegnault's process, but taking 
care to wait 36 hours before collecting the deposit. The methoa 
requires somewhat more time than Begnault’s, but it has the advan« 
tage of being applicable to all opiums whatever their composition^ 
and it gives exact results. J, T« 

Estimation of Morphine in Opium and its Preparations. 

Bj O. ScuLiCKUM (Arch. Pha/rm. [3], 26, 13—32).—The method 
recommended is founded on that proposed by Dietrich, and depends 
on the fact that if a not too concentrated solution of morphine salts is 
mixed with a slight excess of ammonia and half its weight of alcohol, 
and is boiled down to one-half the volume of the mixture, no pre<* 
cipitation of morphine follows when the original volume of solution 
is made up by adding water. The perfectly neutral solution thus 
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obtained remains quite clear and free from morphine crystals. For 
opium, 3 grams is frequently shaken with a mixtnre of 15 grams 
dilute alcohol and 15 grams water and digested during 12 hours. 
The filtrate is made faintly alkaline with ammonia, and evaporated to 
half its volume. The solution is made up to its original weight and 
filtered. 21*25 grams of this filtrate is treated with 6 grams of ether 
and 0*4 of gram ammonia, and shaken round occasionally during five or 
six hours. The ethereal layer is taken off with a pipette and passed 
through two equal filters, on which the morphine is collected and 
wash^ twice with 2 c.c. of water each time. After drying at 100®, 
the morphine is weighed,one paper serving as lare. Of opium 
extract, I’S grams is treated with 10*5 prams of dilate alcohol, and 
10*5 grams of water without heat, and filtered. The weighed filtrate 
rendered slightly alkaline by ammonia is boiled down to one-half, 
made up tb its original weight with wafer, and filtered. 15 grams of 
the filtrate is treated with ether and ammonia as above. Of Tinefura 
opii simplex or erocata, 25 grams is taken, made slightly alkaline with 
ammonia, and treated as above. J. T. 

Estimation of Cinchonidine in Quinine Sulphate. By L. 

Schafer (Arch. Pharm, [3], 25, 64—72).—After reviewing several 
methods, the author gives one for estimating 1 per cent, or less of 
cinchonidine in quinine sulphate, based on the extremely slight solu¬ 
bility of quinine oxalate in water in presence of a small excess of 
potassium oxalate, and the relatively easy solubility of cinchonidine 
oxalate in such a solution. 2 grams of quinine sulphate is dissolved 
in a small tared flask in 55 c.c. of boiling water, and 0*5 gram of 
neutral, crystallised potassium oxalate in 5 c.c. of water is added. The 
liquid is made up to 625 grams and cooled for half an hour in water 
at 20®, with occasional shaking to and fro, and then filtered If on 
the addition of one drop of officinal aqueous soda to the filtrate no 
turbidity appears, the quinine sulphate contains less than 1 per cent, 
of cinchonidine sulphate. In the presence of 1 per cent, of the 
latter salt, a turbidity or a precipitate of cinchonidine appears. 
Quantitatively, 5 grams of quinine sulphate is taken, and an aliquot 
part of the filtrate is treated with aqueous soda; the cinchonidine is 
collected. Since a certain amount of cinchonidine remains in solu¬ 
tion, and a little also goes down with the quinine oxalate, it is neces¬ 
sary to apply a slight correction to the amount found. Numerous 
experiments show that this correction should be 0*04 gram cin¬ 
chonidine for each 100 c.c. of solution originally taken. Further, 
if more than 4 per cent, of cinchonidine is present, a more dilute 
solution should be employed, as the process is expressly intended for 
small quantities only. The test also indicates small quantities of 
quinidine and cinchonine sulphate when present; indeed, the con¬ 
ditions are more favourable in the case of these compounds, as they 
are not carried down by the oxalate precipitate. J, T. 

Testing Quinine Sulphate. By 0. Schlickum (Arch, Pharm . [3], 
S5, 128—129).—Employing De Vrij’s chi*omate method (this vol., 
p. 404), the author finds that not only quinine but also cinchonine 
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^orra8 a chromate solnble in 2000 parts of water at moderate tempei^a^ 
tares, whilst quinidine and cinchonidine chromates are much more 
soluble in water. On precipitating a quinine solution by means of 
normal potassium chromate, and allowing it to remain four or more 
hours, the filtrate remains unchanged on the addition of soda if the 
quinine salt is pure. If the quinine salt contains cinchonine, quini¬ 
dine, or cinchonidine in not too minute traces, the soda produces a 
turbidity either at once or after some time. The method detects 
cinchonine sulphate to ^ per cent., and cinchonidine or quinidine 
sulphate to 1 per cent. In testing other neutral quinine salts it is 
not necessary to convert them into sitj^hate. Acid quinine salts 
require conversion into neutral ones, say by evaporation to drynesS 
with ammonia. J. T, 

Colour Resections of Picric Acid and Dinitrocresol (Victoria- 
yellow). By H. Fleck (Chew. Centr.^ 1887, 99).—When solutions 
of these substances are evaporated in a porcelain dish, and the residue 
moistened with a little 10 per cent, hydrochloric acid, a small piece of 
pure zinc added, and the dish allowed to remain for some hours 
without warming, a fine blue colour is developed in the case of picric 
acid and a bright hlood-i'ed with dinitrocresol. These reactions are 
useful for examining artificially-coloured farinaceous foods, the alco¬ 
holic extract of which should be employed. G. H. M. 

Determination of Tannin in Sumach. By J. Macaono (Chem. 
Centr,, 1887, 125).—The author has compared Lowenthal’s method 
for th,e determination of tannin with those of Davy and Garland. He 
finds that Davy’s method, which consists in precipitating the tannin 
with gelatin, drying, and weighing the precipitate, and multiplying 
the weight by the factor 0*4, gives results both with pure tannin and 
also with sumach which stand in the ratio to results obtained by 
Lowenthal’s method as 58*34:100; whilst Gerland’s method (pre¬ 
cipitation of the tannin with tartar emetic solution in the presence of 
ammonium chloride; the reagent is prepared by dissolving 2*611 grams 
dry tartar emetic in a litre of water, 1 c.c. equals 0*005 gram tannin) 
gives results which, when compared with Lowenthars method, stand 
in the ratio of 2 : 3. G. H. M. 
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Absorption-spectrum of Liquid Oxygen and of Atmospheric 

Air. J3y K« Olszkwski (Monatsh, Chem,^ 8, 1\\ —77).— Liquid oxygrn, 
examined with a thickness of 12 mm. and at a tem[)orature of — 181*4'’, 
^ives absorption-bands, the middle of which corr('S])ond with the wave¬ 
lengths 628, 577, 525, and 480//,; the band 028 is cliaracterised l)j its 
width (021—022), and the band 577 by its intensity; the bands 525 
and 48o not appear to be present in the solar spectrum. 

Liquid air was examined at —101'*, and with a thickness of 12 nun. 
No other absorption-bands besides those of oxy«:en were observed, 
but bauds 028 and 577 were not so strong as with pure oxygen. 

G. H. M. 

Red Fluorescence of Alumina. By L. dk Boishaudhan (Compt. 
rend.^ 104 , 824—820).—The author has previously found (this vol., 
p. 538) that alumina prepared from pure aluminium chloi ide shows 
no phosphon'seenee even in the phosphoros(*ope. An aqueous solution 
of the cldorido was left exposed to the air in a glass vessel for several 
days, and was then evaporated to dryness, and the resitluo strongly 
heated. The alumina thus obtained gave no fluorescence in a vacuum, 
and only a A^ery feeble tint in the ])ho8phoroscope. 

Aliuuina from aliunininni chloride, which has been very strongly 
heated and shows no jdiosphoreseence in the phosphoroscopt*, show's a 
brilliant red phosphorescence when mixe<l with a very small quantity 
of chromium. 

In order to arcertain Avhether the fluorescence shown by alumina 
from alum is duo to the presence of impurities, ammonia alum was 
recrystallised seven times from a slightly acid solution. Alumina 
prepared from the seventli crystallisation, and very strongly heated, 
gave no red fluorescence in a vacuum, hut a modemtely intense violet 
fluorescence, becoming indigo with a wt*aker current. In the ])hos- 
phoroscope, it showed a very feeble greenish phosphorescence with a 
tendency to beconje red at some points. Alumina from the fifth 
crystallisation gave no red in a vacuum, but a somovvluii marked pale 
green fluorescence, becoming violet with a w^eaker current. The 
alumina from the third crystallisation gave the red fluorescence, and 
the mother-liquor gave the spark spectrum of chromium. 

Alumina precipitated from the seventh crystallisaiioii by ammonia, 
and very strongly heated, showed no trace of the red fluorescence in 
a vacuum, but gave a mixture of a feeble green and a still feebler 
violet fluorescence. If this alumina is mixed with 0 0000186 of its 
weight of chromium oxide, it shows a beautiful rose-red fluorescence. 

The author considers that these facts, together with those previously 
described, show that the red fluoresceuce is really due to the presence 
of minute quantities of chromium. (J. H. 13. 

VOL. Lii. 2 t 
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Molecular Refraction of Carbon Compounds of High Dis¬ 
persive Power. By R. Nasini {Qazzetta, 17 , 48—56, and 65—64). 
—In these papers the author criticises Brllhl’s conclusions regarding 
the relations between molecular refraction and chemical constitution. 
The papers are mainly controversial, and contain neither fresh deter¬ 
minations nor conclusions. V. H. V. 

Formation of the Electric Arc without Contact of the 
Electrodes. By G. Maneuvribb (Cmvpt, rend.^ 104 , 967—969).— 
The electrodes are enclosed in an air-tight glass vt'ssel provided with 
a three-way stopcock, the electrodes being connected with a source of 
alternating currents by means of platinum wires fused into the glass. 
The appamtus is attached to an air-pump, and the pressure inside 
reduced until a violet silent discharge takes place between the poles. 
The stopcock is then turned so as to admit a small quantity of air, 
and under the influence of the sudden increase of pressure, the silent 
discharge between the poles is transformed into an arc. When the 
arc has formed, the stopcock is closed, and in this way an arc is 
obtained in what is practically a vacuum, and thus many of the causes 
which interfere with the constancy of the arc ai*e eliminated; there 
is, for example, no combustion of the carbons. The silent discharge 
passes when the pressure in the globe is 5—6 mm., and the arc is 
formed at pressures between 30 and 150 mm. C. H. B. 

Thermic Expansion of Liquids at Various Pressures. By 

G. P. Grimaldi (Gazzetta^ 17 , 18—31).—In continuation of experi¬ 
ments on the expansion of liquids at various pressures (Abstr., 1886, 
498), the author gives deteiminations for chloroform at temporaturen 
varying from 0—80*^ and pressures of 1 to 16*5 metres, and of pentane 
between 1 and 100°, and pressures of 1 to 22 metres. The equation 
expressing the expansion in terms of temperature is of the form 
A = -h 6^® -f" ct\ and the values for the constants a, 6, c are given 
for chloroform and peiitaue at pressures of 1 and 15*6 metres and 
12 and 22 metres respectively. 

The various formulm, expressing the dilatation in terms both of 
temperature and pressure, which have been proposed by Duprfi, Heen, 
and van der Waals are fully discussed. The formula most in accordance 
with the results is a modification of Dupre’s, and is expressed thus: 

T^V 

K = — , in which K = aA* when ^ = 0°, T is the absolute tempe- 

rature, oc the time coefficient of dilatation at pressure p, fi the coefficient 
of compressibility at T, and K a constant dependent on the nature of 
the liquid examined. The difference between the observed and calcu¬ 
lated values is most marked at the extreme limits of temperature, at 
which the determinations are least exact, and it is noted that a small 
error in the experimental value for the expansion influences to a eon* 
siderable degree the value for the constants a and The coefficients 
calculated according to Heen’s equation give results lower than those 
observed, and these differences rapidly increase with increase of 
temperature. V. H. V. 
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Latent Heat of Vaporisation of Certain Volatile Sub¬ 
stances. By J. Chappuis {Gonrpt rend.^ 104, 897—900).—The 
apparatus consists of a cylindrical glass reservoir closed at the bottom, 
and containing the liquid to be evaporated. This receiver terminai^»8 
in a serpentine capillary tube united to an ordinary delivery tube, and 
to the free end of this a steel stopcock with a lateral tubulus is 
cemented. 

The receiver containing the liquid under examination is weighed 
and placed in a Bunsen’s ice-calorimeter, in wliich both it and the 
serpentine tube are completely surrounded by mercury. The stopcock 
is then opened, and the vapour is allowed to escape very slowly so 
that the reduction of pressure which is essential to vaporisation may 
be kept as small as possible. After the usual readings have been 
made, the apparatus is again weighed. The loss of weight gives the 
difft^rence between the weight of the liquid which has been volatilised 
and the weight of its saturated vapour which occupies the same 
volume; from this, the weight of the liquid eva{)orated is readily 
calculated. The following results were obtained:— 


Methyl chloride. 9G‘9 

Sulphurous anhydride. 91*7 

Cyanogen .. 103*7 


Further experiments, which will be described in a subsequent paper, 
show that the rate of vaporisation exerts considerable influence on the 
results, but if it does not exceed 8 to 10 mgrms. per minute, the 
latent heat of vaporisation is constant. Within tlie vsame limits, the 
temperature of the apparatus in which evaporation takes place is not 
reduced below 0•3^ C. H. B. 

The Calorimetric Bomb. By Beuthelot and Rkcouua {Compt. 
rend,, 104, 875—880).—The calorimetric bomb (Abstr., 1880, 750) 
consists of three metals, platinum (interior), steel, and brass (stop¬ 
cock). Its water value may be calculated from the weight of these 
metals and their specific heats, or may be directly determined by one 
of three methods, namely; (1) by burning in the bomb in the cjilori- 
meter two different weights of the same substance, one Ixnng twice or 
three times as great as the other; the thermometric measurements 
give equations which contain the value of the unknown quantity; 
(2) by introducing into the water of the calorimeter containing the 
bomb a known quantity of water at a definite temperature; (3) by 
introducing into the water of the calorimeter a known weight of 
concentrated sulphuric acid, a previous experiment being made with 
the same quantity of water and sulphuric acid, but without the bomb 
iu the calorimeter. Direct determination gave 343*9 grams; whilst 
the calculated water value was 344*7 grams. 

Ten minutes after compressing the gas, or allowing it to escape, 
the rate of cooling of the apparatus resumes its normal value. The 
compressed oxygen from the pump is passed through a copper tube 
heated to redness in order to oxidise any organic matter, and is cooled 
to the ordinary tempci*ature before entering the bomb. 

Three of these bombs are in existence, and a comparison of the heat 

2 t 2 
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of combustion of naphthalene made by means of the bombs in three 
separate laboratories, will give some idea of the accuracy of the 
method— 

Per gram. 


Berthelot and Vieillo . 9'718 

Louguinine. 9*703 

Becoura. 9*664 


9*715 

The variations only amount to 0*5 per cent., and with greater 
experience in the manipulation of the apparatus still greater accuracy 
will be attiiined. C. H. B. 

Dependence of Chemical Affinity on Temperature. By W. 

MuLf.ER-EKZiJACH 20 , 1152—1156).—If ti and ^ be tlie tempe¬ 
ratures at which a hydrated compound and pure water respectively 
exert tlie same vapour-tension, the author s[)oeulate8 that ti — ^2 may 
be a measure of the firmness of union of the chemically combined 
water. For all solid hydrated salts hitherto examined, diminishes 

with rise of temperature; but for aqueous solutions of these salts it 
increases slightly with the temperature (Wiillner, Tamilian) up to 
100°, For dilute sulphuric acid also, /i — calculated from Regnault’s 
experiments, increases regularly witli tlic temperature, but more 
rapidly for the stronger acids. 

Hence the author concluded that, for example, hydrated cupric 
sulphate and dilute sulphuric mud, enclosed in the saruo space, could 
be in equilibrium as regards attiiiity for water, only at some definite 
temperature. And, in fact, when the hydrate CuSOi + 3 to 4.} H^O 
and sulphuric acid of 1*418 s[). gr are enclosed in the same vessel, 
but not in direct contact, the weiglit the copper salt increases in the 
course of a day at 12°, but at 50° it diminishes perceptibly in a few 
hours. With acid of 1*427 sp. gr., the changi‘s are of the same kind, 
but slower, and the action is reversed at about 32®. Below this, the 
affinity of the copper salt for water is the more powerful, above it 
that of the acid jirevails. Farther experiments are promised. 

Ch. B. 

Thermal Study of Solutions of Hydrobromic Acid, and of 
the Solid Hydrate, Illjr,2H20. By II. W. B. Boozeboom (Bee. 

Chini., 6, 323—334. See Abstr., Ih86, 117 and 414), The 
following are the specific heats, C, of solutions containing mnolecules 
of water to one HBr. 
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The molecular heats calculated from this table are almost identical 
with the values found by Marignac and Thomsen for solutions of 
hydrochloric acid. The specific heat and the molecular heat for 
HBr,??H20 reach minimum values for n = 2. When the molecular 
heat is calculated for n'HBr,100H.O, the value is a minimum for 

= 8. These results do not point to the hydrates of HCl and HBr, 
supposed to exist by Berthelot (An7i. Chim, Phys. [5], 4 , 488). 
The author rather supposes the solutions to contain several molecular 
groupings in dynamical equilibrium, the composition and quantity of 
these groupings varying with the temperature^ and concentration. 
Similar views as to the constitution of solutions of sulphuric acid are 
held by Mendeleeff (Abstr., 1886, 41-^). 

The author has also determined the heat of dilution of the liquid 
hydrate, HBr, 2 H 20 , and finds it = o880 cal. at 10®. Its value 
increases with the temperature by about 40 cal. for 1®. The heat of 
solution of the solid hydrate, HBr,2HvO, at —15*5^, when dissolved in 
about IfiO mols, of water at 10®, = 1778 cal. The difference between 
this and the heat of dilution of the liquid liydiate at tlie same 
temperature gives heat of fusion of HBr,2H./.) = »S04o cuL Finally, 
heat of formation of solid ]IBr,2H20 at = 1092 cal. 

By means of these tables, the hrat of transforoiation of the solid 
hydrate, that is, the heat necessary to convert 1 mol. of hydrate 
partly inU) solution, partly into gas. or into solution of greater 
concentration, may he (jalculated. These numbers are extensively 
used in the following papers. Ch. B. 

Conditions of Equilibrium of Two Substances in the Three 
States, Solid, Liquid, and Gaseous. By H. W. B. Roozkboom 
{Hoc. Trai:. Chim.^ 5, 335—350).— The following investigation is due 
to van der Waals. Gibb's thermodynaniie equation dpidt = dy/dv 
(?/ = entropy) or Tdp/dt = Q/do, for a syst(>m of n + 1 coexistent 
phases of n substances, may beapjdied to the case of the solid hydrate 
of a gas, in presence of a solution and of the free gas. Q may be 
expressed as the lH*at of transformation (see last Abstract) of a 
molecule of the solid hydrate, HjO -f c niols. gas, into a solution 
H-iO + i** mols. gas, and c x mols. gas; and d; v as the increase of 
volume due to this trausfoi’mation. The curve dp 'dt (f = abscissae, 
p = ordinates) is then tlie curve of equilibrium for the thi*ee 
coexistent phases. It is shown, that wdien c>.r, Q and dpUlt uve 
positive; when r = ir, dp/df is either very great or infinite; when 
c<.r, either Q = + and dpjdt = —, or Q = — and dpidt = -f. 

The curves (p, /) for different coiicentmtions (a*) of the coexistent 
solution may be similarly calculated. In this case, Q = heat necessary 
to expel 1 rnol. of gas from a solution of supposed constant composi¬ 
tion. The values dpjdt — indicate the relative directions of 

the curve of equilibrium, and the curves (j*). These values necessarily 
have the same sign as dxldt. An expression for dxjdt involving 
(^xl^p)xf heat of fusion, and heat of dilution = Q diss. of the 
hydrate, and (c — st) is then arrived at>, and it is shown that dxjdt is 
+ 00 —, accordingly as c> = <x. 
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From the combined results, three branches of the curve of equili¬ 
brium may be distinguished, for which the following relations hold. 

1. ox. Q = +, dpidt = -f : Q diss. = +, dxjdt = -f. 

2. c<x. Q = +, dpfdt = — : Q diss. = +, dxjdt — . 

3. c<x. Q = —, dpjdt = + ; Q diss. = -b, dxjdt = , 

and for the points of transition between the branches, 

1 and 2. c = a:. Q = Q fus., dpjdt = oo: Q diss. = Q fas., dxjdt 

= CO 

2 and 3. c<aj. Q = 0, dpjdt = 0: Q diss. = +, dxjdt = — 

The first point of tranvsition represents the highest temperature, the 
second, the highest pressure at which the three phases can coexist. 

The author then constructs a typical curve of equilibrium for the 
three coexistent phases of two substances. Ch. B. 


The Hydrate HBr,2H.>0. By H. W. B. Roozeuoom (Rec. Trav. 
5, 351—362).— The author discusses the experimental results 
already obtained (Abstracts, 1886, 117 and 414) in connection with 
van dcr Waals’ formula. The curve of equilibrium, constructed from 
direct observation, consists of tliree branches, for the of which 
dpjdt is positive, for the second negative, and for the third again 
positive. For the two lowest bi*anch(‘.s, the agreement with theory is 

dp d log p 

very satisfactory, as the author shows by calculating '^jdt = — 

for different points. The third or up])er branch cannot, however, be 
the continnation of the curve of e(|uilibrium for HBr, 2 H 20 ; for 


although dpjdt is here positive, as theory requires (see last Abstract), 
dxjdt is also positive, whereas it should be negative; and again, Q 
should here be negative, whereas the thermal data (last Abstract but 
one) show that it is positive. Although, then, along this part of the 
experimental curve a solid hydrate still exists, this cannot be 
HBr,2H20. The experimental results are, however, explicable by 
assuming a hydrate to be formed at high pressures, richer in HBr 
than the coexistent liquid, whereby a new system is introduced. The 
author's experiments (next Abstract) have confirmed this prediction in 
a remarkable way. 


When the pressure is such that the gas can bo removed, the number 
of phases is reduced to two; and in the simplest case, when the 
hydrate has the same composition as the solution, the transformation 
of the hydrate is perfectly analogous to the fusion of a simple 
substance. Accordingly dtjdp = TdvjQ expresses the rise of melting 
point with pressure. Putting dp = I atmosphere, and Q = heat of 
fusion of one equivalent in kilograms of the hydrate, in gravitation 
measure, dv = difference in cubic metres of the volumes of the 


solid and melted hydrate (Tables, Jtec, Trav, Chim,^ 3, 844), and 
r — 261*7^ — melting point of hydrate under 3/4 atm. pressure, 
dt = 0*0135''. Experimenting at pressures up to 200 atmospheres, 
the author finds dt = 0*012, 0*013, 0*016. 

The author then shows how the change of melting point may be 
calculated, when the concentration of the solid and coexistent liquid 
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are different, Q and dv being differently expressed. Interesting 
geometrical relations are traced between the curves of fusion, the 
curve of equilibrium, &c. Cn. B. 

New Hydrate of Hydrobromic Acid, HBr,H*0. By H. W. B. 

Roozkhuom {Bee, Tran. 5, 363—379).—When the hydrate 

HBr,2H20 in contact with gaseous HBr is submitted to pressure, no 
absoi'ption of gas takes place so long as the temperature is l)elow 

— IS S®, whatever be the pressure. Above —15*5'*, fusion of the 
hydrate and absorption of gas bike place as already described. At 

— the hydrate may be completely fused under a pressure of two 
atmospheres. Absorption of gas by the liquid then continues up to a 
pressure of three atmospheres, when the new solid hydrate HBr,H 20 
appears. Any attempt to increase the pre.ssure beyond this point 
increases the amount of the solid. 

For higher temperatures, the relations of pressure, temperature, and 
concentnition of the coexistent liquid are those of the tliird branch of 
the curve of equilibrium attributed to HBr,2H20 (last Abstracts and 
1886, 117 and 414). Tables are now given showing the conditions 
of equilibrium for this hydrate in contact with a solution down to 
—18\ and for the hydrate both alone and in contact with solid 
llBr, 2 H 20 and gas, down to —28°. Since the tension of the new 
hydrate at —30° is less than one atmosphere, the author has been 
able to collect it for analysis, at this temperature. 

The application of van der Waals’ theory to the curves of equili¬ 
brium of this compound is also discussed. Ch. B. 

Combinations of Ammonium Bromide with Ammonia. 

By H. W. B. EbiozEBoOM {Ilec. Trav, Chim.y 5, 387—392).—The author 
discusses the curves of equilibrium of the compounds NIi|Br,NH 3 
and NlliBrjSNH,, in contact with ammonia (Abstr., 1886, ^Ou), in 
connection with van der Wtials’ theory. These compounds are 
strictly analogous to the hydrates HBr,21I»0 and HBr,lliO (previous 
Abstracts). No new ex|)erimental results ai’e given. In the first 
paper, the equilibrium curves are incorrectly spoken of as curves of 
tension of the solid and liquid com|)ounds. Cr. B. 

Influence of Concentration on the Vapour-tension of 
Ethereal Solutions. By F. M. Rauult (Compt, rend., 104, 976— 
978),—For eonceutrated solutions, D, the diminution of vapour- 
tension resulting from the solution of 1 mol, of the Substance in 
100 mols. of ether, ceases to be constant (this voL, p. 207), and 
diminislies as the quantity of dissolved matter increases, finally 
becoming nil. 

If y =: 1) X 10000 and x = the number of molecules of the substauee 
dissolved in 100 mols. of ether, and curves are constructed having 
the values of y for ordinates and the values of x for abscissa?, it is 
found that the curves representing the behaviour of different sub¬ 
stances are of the same general character, and coincide more or less 
completely at their extremities, and in some cases even throughout 
their whole length, A mean curve can therefore be readily con- 
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structed, and the first part of this carre, which includes the values of 
on between 10 and. 100, is represented by the equation-r- 

y = 100 - l*105.r + 0-0063aj*, 

w^hilst the second part, comprising the values of x from 300 to 700, is 
given by the expression— 

2/V = 7GOOOOOOO. 

Tbci differences between the observed and calculated values vary 
with the nature of the substance, but never exceed one-thirtieth, and 
are frequently much less. When the value of x is very largo, the 
differences disappear, and the two equations furnish simple laws 
sufficiently exact to be«of value for the determination of molecular 
weights. 

There is evidence that other liquids which act as solvents behave in 
a manner analogous to ether. C. H. B. 

Apparatus for Determining Vapour-densities. By W. Bott 
and D. S. Macnair 20 , 916—922). — The apparatus is similar in 

principle to tfiat described by Dyson (this vol., p. 4.31), and in addi¬ 
tion results obtained by its iiso are given which agree well wdtli the 
numbers required by the )ry. A simple device is also described by 
wliich the movement of a piece of soft iron suspended by tw'O thin 
platinum wires, when attrac^ted by a magnet outside, is made to 
bring about the fall of the experimental bulb into the hot chamber of 
the apparatus. W. P. W* 

Variation of Solubility with Variations in the Heat of 
Solution. By G. Chancel and P. Parmkntier {GompL rend,, 104, 
881—882).—A reply to Lc Chatelier (this vul., p. 648). 

Effect of Nitric Acid on the Solubility of Nitrates. By R. 

Enokl {G(y)npf. rend,, 104, 91 1— 913).—Eacli molecule of nitric acid 
up to about the thirtieth precipitates practically 1 mol. of fiCKlium 
nitrate, a i*esult identical with that obtaiii(*d witfi hvdrocliloric acid 
and the chloride. At first, the sum of the molecules is somewhat 
higher and afterwards somewhat low er than it should ho if the law 
were absolutely true. 

W hilst the quantity of acid added is small, the action remaina 
purely physical, and the amount of salt precipitated is jiroportional to 
the quantity of acid added. According to Van t’Hoff, equilibrium 
under these conditions results from equality of the osmotic forces of 
the liquids. The numbers calculated on this assumplion are practi- 
cally identical with the numbers actually observed, and since the same 
law holds good in the case of the chlorides, it is highly probable that 
a simple relation exists between the osmotic forces of saturated solu¬ 
tions of metallic chlorides, and consequently between their vapour- 
tensions. ^ 

When the proportion of acid becomes large, chemical action inter- 
venes, and soon predominates over the physical action. This chaneo 
consists of the formation of acid salts. The acid nitrates of potas- 
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sium and ammonium have been isolated by Ditte. Nitric acid at first 
precipitates ammonium nitrate from its solution molecule for mole¬ 
cule, then a minimum of solubility is passed, and afterwards the solu¬ 
bility increases with the amount of acid. In the case of potassium 
nitrate, the minimum of solubility is very quickly passed, and the 
influence of the chemical change is in fact perceptible at the outset. 

C. H. B. 

Critical Remarks on the Avidity Formula. By G. A. Hage- 
MANN (//er., 20 , .556—562).—Thomsen's theory of the avidity of 
acids (TJimnochr^muche Untersuchungen^ 1 ) has been apparently con¬ 
firmed by Ostwald’s investigations (Ann, Chem, Phgs, Ergh.^ 8, 154, 
and 2 , 429). The author points out, however, that Thomsen is 
inconsistent in regarding the solution in water of such substances as 
Na^O and SO^ Jis purely physical phenomena, and yet introducing 
the attendant heat changes into the calculation of a chemical con¬ 
stant. Ostwald, wiio has studied the volume changt*s atten<ling the 
mixture of an acid and a base, entirely neglects the influetico ot the 
water of solution ; and the author shows that when this latter is taken 
into account the expression for the phenomenon is not simply 
(NajOAq,SOaAq), hut is much more complex. 

Kvery such reaction is in fact a double decomposition, and it is 
doubtful if Berthollet's problem was corn^etly .stated, since the influence' 
of tbo solvent water must always enter into it. In the author’s 
opinion, however, althougli the calculations of “avidity” are entirely 
false, the agri'onicnt In^twoen 0.->twahrs and Thomsen’s results is 
important as coulirming his theory of the residual energy, basic or 
acid, of neutral salts {Stndifn iiher this Molt^cuhtr-volvmvn einiger 
Korper), This theory has been strengthened by the e^xperiments of 
Trey (this vol., p. 102), who has showu that haloid salts in general 
iiccelerate the catalyti(? decoiriposit ion of methyl acetate by hydro¬ 
chloric acid, their residual energy being acid, while sulphates in 
general retard it, their residual energy being basic. Solutions of 
acids, bases, and salts, are in reality chemical combinations in indefi¬ 
nite proportions. Cii. B. 

Hagemann^s Critical Remarks on the Avidity Formula. By 

J. TifOMSEN (JAt,, 20 , 1155—1157).—According to the author llage- 
inanu in bis criticisms (pr(>ceding Abstract) confuses jiosiiive changes 
of volume and contractions, or negative changes. 

Electrolysis of Hydrochloric Acid; a Lecture Experiment. 

By M. IlosENFELO 20 , 1154—1155).—In this paper, an ap])a- 

ratus is described to illustrate tlie electrolytic decomposition of hydro¬ 
chloric aedd, and the formation of a detonating mixture of hydrogen 
and chlorine. It consists of two concentric cylinders, the outer one 
of which serves for a stejim jacket, and in the inner one is placed a 
mixture in equal volumes of hydrochloric acid and water, which has 
previously been saturated, when hot, with sodium chloride. This 
solution is electrolysed by two carbon poles connected with a battery. 
By the use of this apparatus, au explosive mixture of the two gases is 
obtained very rapidly. V. H, V. 
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Lecture Experiment. By 0. Schall (J5er., 20, 916—916).~ 
The specific heat of zinc is nearly twic?e as great as that of tin, and 
this, taken in conjunction with the fact that both metals have nearly 
the same specific gravity, renders them suitable for demonstrating 
D along and Petit’s law for lecture purposes. Rods of the two metals 
of similar section and equal weight are heated to 150—170®, and then 
placed on paraffin-wax; the paraffin melted by each can be weighed, 
and is proportional to the specific heat of the metal in question. 

W. P. W. 

A Constant Gas Generator. By C. Sleenbuch (J. pr. Chem, 
[2], 35 , 364—.368).—The essential part of the apparatus consists of 
a kind of U-tube, the one limb of which is of a shape suitable to con¬ 
tain the marble, zinc, manganese dioxide, Ac., the other prolonged 
and tenninating in a bulb. At the base of the U-tube, another tube 
is blown, which is fitted by means of a cork into a Woulff’s bottle, 
and reaches nearly to the bottom of this. In the latter tube, a small 
side tube is sealed to enable the air in the Woulff s flask to be driven 
out by the liquid. In this way the spent and heavy acid flows into 
the Woulff’s bottle (and may from time to time be syphoned off by a 
tube leading from the other neck of the bottle), while the available 
acid in the pressure tube is always the lighter and fresher acid. By 
surrounding the limb of the apparatus containing the manganese 
dioxide, &c., with a coil of metal tubing through which st^m is 
passed, the apparatus may be used as a chlorine generator. 

L. T. T, 


Inorganic Chemistry. 

Amount of Oxygen in the Atmosphere. By U. Kreuslee 
(Per., 20 , 991—999).—The author has determined the amount of 
oxygen in the atmosphere for 45 consecutive days, and found only 
very slight variations, the extremes being 2U*901 and 20*939 per cent, 
(compare Landwirtscliaft Jahrh., 14 , 305). Tables are given showing 
the percentage of oxygen obtained each day, and also the meteor¬ 
ological conditions under which the experiments were made. 

N. H. M. 

Boiling Point of Ozone: Solidification of Ethylene. By E. 

Olszewski (Monatsh. Vhem., 8 , 69—72).—Ozone was liquefied by 
passing a current of ozonised oxygen through a tube cooled by liquid 
oxygen boiling at atmospheric pressure. It liquefies with ease at 
— 181*4” to a dark-blue liquid, whilst the oxygen passes away through 
the open end of the tube. The boiling point of the liquefied ozone, 
determined by the aid of liquid ethylene, with a carbon bisulphide 
thermometer, was found to be —109®; this corresponds with —106” of 
the hydrogen thermometer. It is necessary to exercise great care in 
performing the above experiment on account of the readiness with 
which liquid ozone explodes with violence when it comes in contact with 
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ethylene gas. A small quantity of liquid ozone sealed up in a glass 
tube changed, at the ordinary temperature, to a bluish gas. 

Former experiments to solidify ethylene wei*e unsuccessful (Abstr., 
1885, 1101 ), but the author has now succeeded in solidifying this gas 
to a white, crystalline, somewhat transparent mass, by allowing the 
liquid gas to boil under a prevssuro of 1 mm. at the boiling point of 
oxygen (*—181*4"'). The melting point of the solid ethylene is —169^'. 

G. H. M. 

Reaction of Nitrous Acid with Sulphurous Acid. By F. 

Baschig (iier., 20, 1158—1163).—In a former paper (this voL, p, 
549) the author has shown that hydroxylamine reacts with sulphurous 
acid to form an amido-sulphonic acid. In this yireliminary commu¬ 
nication, speculations are put forward regarding the possible reactions 
between free nitrous and sulphurous acids, with especial reference to 
the chemical changes which occur in the leaden chambers of the sul¬ 
phuric acid manufacture. These speculations are not here, however, 
supported by experimental evidence. V. H. V. 

Oxidation of Ammonia in Presence of Platinum or Palla- 
dium. By K. Kraut 20, 1113—1114),—If in the well-known 
experiment illustrating the oxidation of ammonia by means of a 
glowing spiral or foil of platinum, a current of oxygen is passed 
into the solution of ammonia, a white cloud of ammonium nitrate is 
at first produced, and subsequently fumes of nitrogen peroxide 
appear, which increase until an inflammable or even explosive mixture 
of gas is formed. V. H. V. 

Hydroxylated Solid Hydrogen Phosphide. By B. Fkanke 
(J.pr. Cliem. [2], 35, 341—34U).—The so-called oxide of phosphorus is 
generally looked on as a mixture of phosphorous and phosphoric acids. 
Le Verrior (Annalmf 27, 167) obtained this substance in greater purity 
by exposing to the air phosphorus half covered with phosphorous chlor¬ 
ide. The aqueous solution of the substfince so obtained decomposed 
at 80” info free phosphoric acid and yellow flocks of a substance 
which bo believed to be a hydrated oxide of phosphorus. The author 
has obtained the same substance by the action of water on P 4 T 2 . The 
iodide is prepared by mixing the required quantities of phosphorus and 
iodine in carbon bisulphide solution; this solution is then gradually 
added, with constant agitation, to water. JNo separation of phosphorus 
occurs, but the aqueous solution (of OH*P 4 H,Hl) becomes of a 

f olden-yellow colour whilst the carbon bisulphide becomes colourless. 

he aqueous layer is separated and heated to 80 '*, w hen it becomes 
colourless, deposits yellow flocks, and contains now only hydriodic and 
a little hypo phosphorous acids. These flocks have the composition 
P 4 H* 0 H. This substance decomposes, slowly under water, more 
rapidly in moist air, into hypophosphorous acid, phosphorus, and 
gaseous hydrogen phosphide. The analysis was made by heating 
strongly in a current of carbonic anhydride. The residue, consisting 
of amorphous phosphorus and phosphoric anhydride, was weighed, 
then oxidised with nitric acid, and re-weighed; the gaseous hydrogen 
phosphide evolved was measured. 
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This hydroxylated hydrogen phosphide dissolves in alcoholic potash 
with evolution of hydrogen from the compound to P 4 H*OK, but on 
adding water to the solution decomposition takes place according to 
the equation— 

3P4H-OK + 6H,0 + 3KOH = GKPH^Oa + 2 PH 3 + 4P, 

This substance forms part of the reddish-white coating which 
gradually covers phosphorus when kept under water. 

The author finds that when hydrogen phosphide is acted on by 
dilute potash it is completely decomposed, probably according to the 
equations— 

4 PH 3 + 4KOH = 4PHo-OK + 4 H 2 = P^Ha + 5 H 2 + 4KOH. 

L. T. T. 

Hydrates of Potassium Hydroxide. By C. GGttig (Ber., 20, 
1094—1096).—111 this paper, two new definite compounds of potash 
with water ai’e described: of these, one has the composition 2KHO -f 
9 H 3 O, separating from concentrated alcoholic solutions of the alkali 
(sp. gr, POo—1*058) in pyramidal crystals, melting below 40*"; when 
kept over sulphuric acid, it loses 3 mols. H^O. The second com¬ 
pound, 2KHO + 5 H 2 O, is obtained by concentrating alcoholic solu- 
tions of potash until a boiling point of IIG^" is reached; on cooling, 
the liquid solidifies to a thick magma of interlaced needles. This 
compound melts below 50®, and when kept over sulphuric acid loses 
1^ mols. H 2 O, with formation of the hydrate KHO + H^O. 

Both the above compounds, when introduced in small quantities 
into water, exhibit at first a peculiar rotatory motion and then dis¬ 
solve rapidly. V. H. V. 

So-called Argentous Compounds. By W. Muthmann (7?er., 20, 
983—990).—A microscopic examination of the crystals obtained by 
dissolving silver molybdate, chromate, and tungstate in ammonia to 
saturation, heating at 90^, and passing hydrogen for some time 
(Ilautenberg, Annalen, 114, 119), shows that they consist of the 
unaltered salt crystallised wdth very finely divided metallic silver. 
Addition of ammonia dissolves the salt and leaves metallic silver un¬ 
dissolved ; and if in the foregoing process ammonia is constantly 
added to replace that removed by the passage of hydrogen through 
the ammoniacal solution, only finely divided silver is obtained instead 
of the so-called argentous salts. Silver citrate when heated at 108® 
decomposes with the formation of metallic silver, and the aqueous 
solution is not coloured red ; when the salt is heated at 100® in 
hydrogen, argentous citmte and citric acid are not formed as stated 
by Wohler and v. Bibra (Annahn^ 30, S), but decomposition-products 
of citric acid (comp. Trans., 1887, 416) and finely divided silver are 
obtained together with unaltered salt. The product, contrary to the 
behaviour of so-called argentous salts, dissolves in ammonia without 
decomposing into finely divided silver and the corresponding silver 
salt; the solution is clear, intensely red, and feebly fluorescent, and 
when largely diluted with water appears transparent and grass-green 
by transmitted, but opaque and violet by reflected light. The colour 
of the solution is not due to the presence of argentous salt, but of 



INORGANIC CHEMISTRY. 


637 


finely divided silver; it is instantly destroyed by the addition of acids or 
salts such as potassium nitrate and sodium sulphate or acetate, and 
silver is precipitated; shaking with recently ignited animal charcoal 
removes it, and on dialysis of the solution a deposit of silver is found 
on the membrane of the dialyser. Addition of gum arabic to the red 
solution and subsequent precipitation with alcohol removes the colour, 
and the precipitate gives a red solution with water ; moreover, when 
it is kept at—12'^ for some hours and the ice formed subsequently 
melted, a liquid is obtained which is no lunger red and trans[»arent, 
but black and opaque, and deposits finely divided silver on standing. 
The author concludes, therefore, that ai*gentous salts do not exist. 

W. P. W. 

Double Phosphates and Arsenates of Strontium and Sodium. 

By A. JoLY {C(fmpt, rend,, 104 , 90o—9(>8).—The author Las pre¬ 
viously found {Coinpt. rend,, 103 , 1197) that the reaction between 
disodium phosphate (1 mol.) and strontium chloride (1 ri ol.) takes 
place in three phases. A gelatinous trimetallic jdiusphatc is formed, 
which tlicn becomes crystalline, and is afterwards tiansforrned into a 
distrontium pliosphatc, the neutral solution becoming acid to litmus. 
If tlio vessel is free from any crystals formed in a }>rcvious operation, 
the second and third stages can be distinctly separated. The thermo¬ 
meter remains stationary for some minutes, during which the 
crystalline trimetallic phosphate is isolated. It (consists of cubic 
crystals of strontium sodium phosphate, NaSrP 04 + 911.0, aJimnst 
insoluble in cold water and not decomposed by washing with water. 

If the precipitate is allowed to remain in the liquid, and phenol- 
phthaiein is added and then aqueous soda, a white, gelatinous jireeipi- 
tate is formed which crystal lists rapidly. When the indicator cluinges, 
one equivalent of alkali has been added, and the whole of the stron¬ 
tium is precipitated as strontium sodium phosphate, which is not 
affected by water. 

When a solution of strontium chloride (1 mol.) is added to a solu¬ 
tion of disodium arsenate (1 mol.), no ]»recipitate is formed, and the 
solution remains alkaline, but after some time, if the sides of the 
vessel arc rubbed, a crystalline precipitate gradually separates, and the 
liquid becomes acid to litmus but remains neutral to inetlivborange. 
If the liquid is not agitated, but crystallisation is alloued to take 
place very slowly, large, cubic crystals are formed and the riaction 
IS complete in 24 houra. The crystals are strontium sodium arsenate, 
NaSrA 804 + 9 II 2 O; the mother-liquor is acid and s(.me of the 
arsenate remains in solution. If, hov^ ever, one equivalent of soda is 
added to the solution, precipitation becomes complete and the precipi¬ 
tate does not alter in contact with water. It likewise undergoes no 
change even if left in the acid solution. 

Similar double salts seemed to be formed with calcium, but in the 
case of barium the transformation of the precipitate is so rapid that 
the formation of a double salt cannot be observed. C. H. B, 

Axnmoniacal Compounds of Cadmium Chloride. By G: 

AuDRfi {Compt, rend.^ 104, 908—910).-~When cadmium chloride is 
dissolved in well-cooled aqueous ammonia of 20 per cent., and a 
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current of ammonia gas is passed into the cooled solution, the com¬ 
pound CdOUjSNHa separates in small, anhydrous crystals. Another 
preparation gave crystals of the composition Cd0l8,4NJBa + HaO. Both 
compounds readily decompose. Divers prepared the compound 
ZnCla, 5 NH 3 + HaO by a similar method, and some years a^the 
author obtained the anhydrous compound ZnBrajSNHa. When 
cupric chloride is treated in the same way, it yields the compound 
\CuCla,5NH3)3 + SHaO. 

As in Divers’s process, the author dissolved the precipitated 
cadmium compound in ammonia at a gentle heat; when the liquid 
cooled it deposited large octahedra of the compound (CdCl2»3NH3)4 -f 
HaO, which alter rapidly immediately on removal from the mother- 
liquor. In presence of water, it is decomposed wdth formation of a 
bulky, white precipitate. Other experiments, in which heating was 
continued for a longer time and the conditions of cooling were some¬ 
what different, gave the compound (CdCl2,4NH3)2 + H 2 O. When the 
copper compound is dissolved in ammonia, it recrystallises without 
alteration on cooling. 

The compound (0dCl2,2NH3)2 + H 2 O, described by Crofts, is 
readily obtained by adding a saturated solution of cadmium chloride 
to well-cooled ammonia, and evaporating at a gentle heat. The 
author also confirms Hauer’s statement that when cadmium oxide is 
boiled for a long time with ammonium chloride it yields the com¬ 
pound CdCl2,4NH4CL Cupric oxide, under the same conditions, 
yields no double salt; zinc oxide likewise yields no double salt, but 
forms the compound (ZnCl2,2NH3)a + H 2 O. C. H. B. 

Ammoniacal Compounds of Cadmium Sulphate and Nitrate. 

By G. Andr^ (Gompt. rend,y 104 , 987—990).—When a current of 
ammonia gas is passed into a solution of cadmium sulphate in 
ammonia, the compound 0 dS 04 , 4 NH 3 , 2 H 20 separates as a crystalline 
precipitate composed of small needles. The same substance is 
obtained in somewhat larger crystals by dissolving the precipitate in 
the ammonia at a gentle heat, and allowing the solution to cool. The 
ratio of cadmium to ammonia is the same as that of copper to ammonia 
in the corresponding compound, but the cadmium is not completely 
precipitated. This compound is also obtained by pouring a layer of 
alcohol on a solution of cadmium sulphate in ammonia. When 
prepared in this way, it does not lose ammonia so readily as when 
prepared by the other methods. 

Cadmium oxide dissolves somewhat readily in ammonium sulphate,, 
but even after prolonged action the crystals which separate are 
variable mixtures of ammonium sulphate and cadmium ammonium 
sulphate. If, however, a solution of ammonium sulphate saturated in 
the cold is heated with cadmium oxide for several hours, the solution 
carefully concentrated, and the crystals of ammonium sulphate 
separated as they form, the compound 0 dS 04 , 3 (NH 4 ) 2 S 04 + IOH 2 O 
is obtained in crystals. Copper oxide and ammonium sulphate under 
the same conditions yield crystals of ammonium sulphate coloured 
blue by a small quantity of copper. Zinc oxide treated in the same 
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way yields crystals of the compound ZnS 04 (NH 4 ) 2 S 04 + 7 H 2 O, 
mixed with some ammonium sulphate. The salt obtained by mixing 
the two sulphates has the same composition. 

If cadmium nitrate crystals are added to 20 per cent, ammonia, 
they at first dissolve rapidly, but the addition of a further quantity 

S reduces a bulky, crystalline precipitate which redissolves on gentle 
eating. When the solution cools, it deposits crystals of the composition 
Cd(N 08 ) 2 , 6 NH 3 + 2 H 2 O; these, when heated, melt with evolution of 
a little water, and then blacken with a slight explosion. The same 
substance is obtained in bulky, anhydrous crystals, when ammonia gas 
is passed into a solution of cadmium niti ate in ammonia. Both the 
anhydrous and the hydrated salts are decomposed by water with 
formation of an amorphous, white precipitate. Under similar condi¬ 
tions, copper nitrate yields an analogous compound. The author was 
unable to obtain the other ammoiiiacal copper nitrates described by 
Berzelius and by Kane. 

The ammoniacal zinc chloride recently described by Thoms (this 
vol., p. 551) was prepared by the author three years ago {Ann. CJiim, 
Pkys. [6], 3, 84 and 98). C. H. B. 

Effect of Manganese and other Substances on the Properties 
of Steel. By F. Osmond (Oompt. rend.^ 104, 985—987).—Manganese 
retards the molecular change of the iron and recalescence during 
cooling from a high temperature, or in other words keeps the carbon 
in solution and the iron in the condition /?, the effect being greater 
the greater the proportion of manganese. The same effect is produced 
by the rapid cooling of non-manganiferous steel, so that the 
presence of manganese exerts much the same influence as the process 
of tempering. Tungsten has the same property in a still more marked 
degree, but chromium seems to produce no similar effect. Silicon has 
no influence on the effect of the manganese, but sulphur seems to 
combine with part of the manganese, and thus diminishes its a(*tion. 
Phosphorus has no appreciable effect on the modification of the iron, 
nor on recalescence. 

Every foreign substance in the steel produces its own peculiar 
effects, but it is to carbon alone that steel owes its characteristic 
differences from the other forms of iron, C. H. B. 

Alkaline Vanadates. By A. Ditte {Compt rend,, 104, 902— 
905, and 1061—1064).—When a solution of vanadic anhydride 
(1 mol.) in a solution of potassium oxide (1 mol.) is evaporated in a 
vacuum, it deposits slender needles of the salt 2 K 2 Va 06 + SHaO, and 
the mother-liquor yields white, silky, nacreous needles of the 
hexahydrate KaVaOe + 6HaO. If potassium oxide is in excess, the 
vanadate separates in brilliant, silky, elongated prisms, which only 
contain 4 mols. H 2 O. A solution of vanadic anhydride in an 
equivalent quantity of potassium carbonate deposits the hydrate 
KaVaOe + 3HaO in stellate groups of needles. 

All these hydrates lose their water when heated, and melt to a 
pale-yellow liquid which solidifies to a white, nacreous mass of the 
anhydrous vanadate, which has a lamellar fracture. The anhydrous 
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vacadate is only slightly soluble in water, whilst the hydrates are 
readily soluble. 

A solution of potassium carbonate saturated with an excess of 
vanadic anhydride at 80° forms a garnet-red liquid, which on cooling 
deposits the compound K 20 , 2 V 206 + lOHjO in orange-red plates. 
At a higher temperature, the crystals contain 8H20, and have a deeper 
colour. If the solution is acidified with acetic acid and concentrated 
at 80°, the salt containing IOH 2 O is deposited in brilliant, trans¬ 
parent, hexagonal plates, whilst if crystallisation takes place at a 
liigher temperature, the crystals are orange, and contain 3 H 2 O. If 
these crystals are boiled in the mother-liquor they alter as the liquid 
becomes more concentrated, and form small, deep-red, very brilliant 
crystals of the anhydrous divanadato K20,2V206. When the mother- 
liquor from a previous crystallisation, containing a certain proportion 
of potassium acetate, is concentrated by boiling and allowed to cool, it 
deposits orange-red plates of the composition 2 K 20 , 3 V 205 + 6 H 2 O. 

When an excess of vanadic anhydride is dissolved in potassium 
carbonate and mixed with a large quantity of acetic acid, a garnet-red 
solution is obtained, and if this is heated at 70° it deposits orange 
crystals of the compound K 20 , 3 V 205 -f SHaO. If the mother-liquor 
is filtered off and allowed to cool, transparent, garnet-red crystals of 
the hydrate K20,3V206 + 5 H 2 O separate. When heated, all these 
hydrated acid salts lose their water and melt to a brown liquid, which 
solidifies to an almost black, crystalline mass, only slightly soluble in 
water. 

If a solution of vanadic anhydride (1 mol.) in water containing 
rather more than 2 mols. of potassium oxide is filtered and evaporated 
in a vacuum, it yields colourles.s, transparent crystals of the salt 
2 K 20 ,V 205 4- 4 H 2 O, which lose water when heated, then melt, and 
solidify on cooling to a crystalline mass of the anhydrous salt, 
2K20,V20,. 

A solution of 3 mols. potassium oxide and 1 mol. of vanadic 
anhydride, yields very deliquescent, colourless, transparent, channelled 
crystals of the vanadate 3K20,V206 with 9 or 12 mols. H 2 O, according 
to the temperature at which crystallisation takes place. It readily 
forms supersaturated solutions. 

A solution of vanadic anhydride containing a large excess of potash 
deposits no ci’ystals, but if it is agitated with alcohol an oily layer 
separates, and when this is washed with alcohol it solidifies to a very 
hygroscopic crystalline mass with a radiating structure. When this 
is dried on porous plates in a vacuum, it forms brilliant white needles 
of the composition 4 K 20 ,V 205 -f 2 OH 2 O; these lose their water when 
heated, and yield the white anhydrous salt which fuses with diflSculty 
even at a red heat. 

The compound Na20,V205, formed when vanadic anhydride (1 mol.) 
is dissolved in a solution of sodium oxide (1 mol.), crystallises with 
diflBculty, but if a large quantity of the solution is slowly concentrated 
it deposits translucent nodules consisting of slender, radiating 
needles of the composition Na20,V206 + 4 H 2 O. If the syrupy solu¬ 
tion which will not crystallise is treated with a mixture of alcohol and 
water, it deposits an oily layer which quickly solidifies and can be 
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recrystallised frbm dilute alcohol, when it forms brilliant white, silky 
needles of the hydrate N'a 80 ,V 205 , 5 H 20 . 

When vanadic anhydride is dissolved in a solution of an equivalent 
quantity of sodium carbonate, the liquid crystallises with difficulty, 
but when treated with alcohol it yields white needles of the composi¬ 
tion Na 20 ,Vj 05 + 6 HaO or NoaOjVaOs H- SH^O, according to the 
temperature. 

If somewhat more than an equivalent quantity of vanadic anhydride 
is dissolved in a boiling solution of sodium carbonate, the liquid on 
cooling deposits a crystalline crust consisting of distinct red trans¬ 
parent crystals of the composition NaaO,2 V 2 O 5 -f 5 H 2 O. If a solution 
of the normal vanadate is acidified with acetic acid and concen¬ 
trated, it yields garnet-red, channelled needles of the composition 
Naa0,2V205 -f IOH 2 O. 

The compound 2 Na 20 , 3 V 205 4 - I 8 H 2 O is obtained in friable hexa¬ 
gonal tables, together with the preceding compound, by concentrating 
an acidified solution of the normal vanadate. It is also obtained in 
red, prismatic crystals with only I 6 H 2 O, by dissolving an excess of 
vanadic anhydride in sodium hydroxide solution, acidifying the cold 
liquid with acetic acid, and concentrating at about 50°. 

A hot solution of soda saturated *with excess of vanadic anhydride 
and concentrated by boiling, deposits brilliant, orange-red plates of the 
composition Na 20 , 3 V 205 + SHaO. 

All the hydrated acid salts, when heated, lose water and become 
deep brown, melt at a higher temperature, and solidify on cooling to 
a crystalline mass of the very slightly soluble anhydrous salt. 

When vanadic anhydride (1 mol.) is dissolved in a solution contain¬ 
ing 2 mols. of sodium oxide, filtered, a small quantity of alkali added, 
and the solution concentrated in a vacuum, it yields colourless, trans¬ 
parent plates of the composition 2 Na 20 ,Vf 05 + 18HaO. They melt 
to a colourless liquid which loses water, forming a white substance; 
this afterwards becomes pale yellow, and is finally converted into 
the white, very deliquescent, anhydrous salt. If the solution is 
evaporated to dryness, and the residue extracted with water and 
alcohol at about 60°, the liquid deposits brilliant needles of the 
composition 2 NauO,V 80 o + 8 H 2 O on cooling. 

If vanadic anhydride is dissolved in a solution of three equivalents 
of sodium oxide and the liquid slowly concentrated, it deposits bulky 
colourless, transparent prisms of the disodium salt, and afterwards 
brilliant white, silky needles of the composition 3 Na 20 ,V 205 4 26H*0. 
This salt is also often deposited in nodules which contain only 
24H2O. 

When vanadic anhydride is dissolved in a lai^e excess of soda, the 
solution yields brilliant white needles of the salt 4 N’a 20 ,V 206 4 * 
SOHaO. If crystallisation takes place in a warm liquid, the crystals 
contain only 26 H 2 O. When the crystals are heated they effloresce, 
melt in their water of crystallisation, and are finally converted into the 
very soluble anhydrous salt, which does not melt even at a bright red 
heat. In this respect, it resembles the corresponding potassium salt, 

C. H. B: 

2 u 


voii. LII. 
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CrystaUlsed Nlobio Anbydride. By A, Kkop {Zeit Kryst Min^j 
12, 610—615).—The author has obtained niobic anhydride in crystals. 
Borax glass was fused In a platinum crucible, and saturated with 
niobic anhydride, of which material 80 grams were at his disposal. 
On cooling slowly, the excess of anhydride crystallised out. It was 
found that 9*42 per cent, of niobic anhydride was contained in the 
clear borax glass, and separated out in an amorphous condition 
when the mass was dissolved in hot water. The larger crystals are in 
the form of cubes, and appear to belong to the regular system. Their 
optical properties, however, do not point to the regular system, but 
show that the crystals must be regarded as rhombic combinations of 
the three pinacoids, OP, coPoo, and coPoo. All the plane angles are 
exactly OO"", It is therefore doubtful whether niobic anhydride 
crystallises in the regular system with optical anomalies, or in the 
rhombic with a molecular system approaching that of the regular. 
Ebelmen (this Journal, 1848, 181), who prepared crystallised niobic 
anhydride from boric acid, was unable to measure the crystals he 
obtained on account of the small quantity of material at his disposal. 
He merely stated that they were prismatic. B, H, B, 

Atnmoniacal Platinum Coippounds. By A. Cossa (Gazzetta, 
IT, 1—11).—After reference to the experiments of Roisol, Cleve, and 
others on ammoniacal platinum compounds, the results of experiments 
ai’e given on the admixture of solutions of platinic chloride or sodium 
platiuochloride with piatosodiamine chloride. At ordinary tempe- 
ratures, if the solutions are neutral, a yellow, amorphous oo;npound) 
of the composition and properties of a platosodiamine platinoohloride, 
is pTK)duced. This changes slowly at ordinary temperatures, more 
rapidly on boiling, into platiiiodiamine platinoohloride (Clevo’s salt), 
when the original substances are mixed in equimolecular proportions, 
or into the green salt of Magnus and platinodiamine chloride if in the 
original mixture the proportion of platosodiamine chloride predomi¬ 
nates, The results of experiments with various mixtures are given 
in full, It is evident that the platosodiamine platinoohloride has the 
same percentage composition as platinodiamine platinochloride; thus 
the yellow, amorphous substance may only be a Bo*called physical 
isomeride of the red, crystalline salt obtain^ directly at temperatures 
above 60°. In order to determine this point, the reaction l)©tween the 
yellow substance and potassium platinochloride is examined; for if 
tlie former is platosodiamine platinochloride it should give by double 
decomposition platosodiamine platinoohloride (Magnus’ salt) and 
potassium platinochloride, thus: Pt(NH 3 ) 4 Cl 2 ,PtCl 4 4- 2KCl,Pt01a =a 
Pt(NH3)4Cla,PtCla + 2K01,PtCl4. This was ooufimed by experi- 
ment. V, H. V. 
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Origin of Hydrogen Chloride, Sulphurous Anhydride, and 
Iodine in the Oases of Volcanoes. By L. Ricciardi {Gazzetta, 16, 
38—42).—Gay-Lussac, Bunsen, and others, who have studied the 
gaseous emanations from craters and fumaroles, have concluded that 
at the commencement of the eruption, hydrogen chloride is evolved, 
which is succeeded immediately by sulphurous anhydride and other 
compounds. On the other hand, in the case of the eruption of Etna 
in the year 1883, the author found this order to ho reversed, in that 
sulphurous anhydride was first evolved and subsequently liydrogon 
chloride*; this point, liowever, is not insisted on. 

As regards the origin of the hydrogen cliloride, it probably arises 
from the decomposition of metallic chlorides, especially magnesium 
chloride, in the presence of steam at a liigh temperature*. In ce)n- 
tirruation of this view, it is shown that finely-powdered granite and 
lava, mixed with pure sodium chloride, evolves hydrogen chloride, the 
quantity of which is increased by blowing in a current of steam. On 
repeating the experiment, with the addition of a small quanrit\ of 
potassium iodide, iodine is evolved, an element which has be ii found 
in the gaseous emanations from the crater of tlu* island Viilcano in 
the JBolian gi*oup. Lastly, the formation of sulplmrous anhydride is 
in all probability duo to the interaction of calcium and magnesium 
sulphates, either singly or conjointly with the silicii, whereby silicates 
are produced with separation of sulphuric oxide, wdiich is decomposed 
into sulphurous oxide and oxygen. Thus ( 1 ) SiOo 4 - MgS ()4 = 
MgSiOa (enstatite) + SOa; ( 2 ) Si 02 4 - CaS 04 = CaSiOs (wollas- 
touite) 4“ SO 3 ; and (3) SiOa 4 - CaS 04 4 - MgS 04 = MgCaSiO^ 
(montlcellito) 4 - 2 SO 3 . It was found that an artificial mixture of 
granite with magnesium or calcium sulphates evolved sulphurous 
anhydride. 

On the other hand, Bunsen attributes the formation of sulphurous 
anhydride to the oxidation of hydrogen sul}»hide, as also to the 
decomposition of sulphates of the alkalis and alkaline eju'tlis at high 
temperatures. V. H. V. 

Steonwyerlte from Mexico. By G. A. Konig {Zeit. Knjst, llin . 
12,621).—An analysis of stromeyerite from Zacatecas in Mexico gave 
the following results:— 

S. Ag, Cu. InsoL Total. 

15*81 50*18 33*69 0*26 99*94 

Tliis corresponds with the formula (AgCu) 2 S. The mineral occurs 
in imperfect prismatic crystals in quartz. Its sp. gr. is 6*23. 

B. H. B. 

Braunite from Jakobsberg in Wermland. By L. J. Igelstkom 
Kryst, Min,^ 12, 669—660).—This mineral, discovered by the 
author some years ago, is found massive or in small crystals lu 

2 2 
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Archfioan limestone. Analyses of the crystals gave the following 
mean results;— 

SiOa, MnO. FeO. MgO,CaO. PbO. O. Total. 

8*67 (80*23) 1*33 0*95 0*65 8*17 100-00 

The silica gelatinises with hydrochloric acid. B. H. B. 

Buratite from Lamium. By E. Jannettaz (Zeit, Kryst. Min,, 12, 
645).—Tlie mineral forms small bundles of pale-green needles. The 
needles exhibit oblique extinction. Analysis gave the following 
results:— 

COj. CuO. ZnO. HgO. Residue. Total. 

15-45 18-07 50-45 14*75 0*50 99*22 

B. H. B. 

Azialyses of Bohemian Minerals. By B. Ebbkk (ZeU. Kryst, 
Min,, 12, 664—666).—The author gives analyses of the following 
minerals:—1. Carbonates from the felspar-basalt of Kolozmky between 
Laun and Briix; 2, Fibrous barytes from Mies; 3. Comptonite from 
Katzenburg, near Lcitzmeritz (formula RAhSi^Og -f 2 JH 2 O); 4. Alu¬ 
minium and ferric sulphates from Webrschan: (a.) white micro- 
crystalline aggregate soluble in water, sp. gr. 1*72; formula 
(Al,Fe) 2 (S 04)3 + I 5 H 2 O, that is, the composition of keramohalite 
less 3 H 2 O; (b,) compact yellow mass, becoming deep red on exposure 
to moist air, easily soluble in water; sp. gr. 2*038-, formula 
(Fe,Al)*(S 04 )s 4* I 2 H 2 O, that is, the composition of Schrauf s ihleite. 

B. H. B. 

Cyprusite. By J. Debt (J, Boy, Mic, 80 c., 4, 186—191; Zeit. 
Kryst. Min,, 12, 616—618).—This mineral was first described by 
Reinsch (Abstr., 1882, 578). It forms thick veins in a melaphyr or 
dolerite containing zeolites. The principal locality where it is found 
is near Kynussa on the right bank of the Balahussa stream. The 
mineral is usually friable, but sometimes quite hard. Its sp. gr. is 1*8. 
It is insoluble in water, but soluble in acids, leaving an insoluble 
residue of 16*90 per cent. An analysis of the soluble portion gave 
the following results 

F 03 O 3 . AI 2 O 3 . SO 3 . Total. 

49*68 3-89 35*34 11*06 99*97; 

from which the author deduces the formula Al 3 S 80 ia, 8 Fe 2 S 03 + 
I 8 H 2 O. The difference from the composition found by Reinsch is 
considerable. Under the microscope, the mineral is found to consist 
of hexagonal tablets, and an optical investigation showed that it 
belongs to the hexagonal system. 

The author observed in several places the efflorescences mentioned 
by Reinsch. Their composition is as follows:— 

Insol. in HgO. Cu. AljOj. SO 3 . HjO. Total. 

4*88 0*45 17*70 85*19 39*00 97*22 

Iron was found to be absent. The mineral was of a greenisb^white 
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colour, and looked exactly like weathered ferrous sulphate. Its formula 
is 2 A 1 , 03 , 5 S 0 s + 25 H 3 O. B. H. B. 

Hsematostibiite, a New Mineral from Orebro. By L. J. 

IgelstrSm {Zeit, K^-yeL Afin., 12, 650—651).—At the Sjogrufvan iron 
mine, Orebro, Sweden, in fissures in compact tephroite in granulite 
interstratified in Archaean limestone, there occur barytes, a mineral 
resembling chondroarsenite, and the new mineral. The latter appears 
black, but is blood-red and transparent in thin sheets. It is rhombic, 
and exhibits distinct dichroism. Analysis gave the following 
results:— 

SbA- MnO. FeO. MgO + CaO. Total. 

37*2 617 9-5 1*6 1000 

In composition, the new mineral is very similar to manganostibiite 
(Abstr., 1886, 25). B. H. B. 

Composition of Columbite from Graveggia in Val Vigezzo. 

By A., CossA (Oazzetta^ 17, 31—37).—Steuever has recently found 
columbite among the pegmatite minerals of Graveggia. It appears 
that columbite occurs in three typical forms, namely (i) black crystals 
of metallic lustre, sp, gr. = 5*67, appearing brownish-red, wheji 
pulverised; (ii) more lustrous cr^^stals than the preceding, sp. gr. 
6*78; and (iii) crystals covered with a paste of a light green colour. 
An analysis of a specimen of the first typo gave the following 
results 

H 626)5 and Ta 205 . FeO, MnO. Sn 02 . CaO. MgO. Total. 

78*52 9*84 8*98 0*23 1*17 trace 98 74 

In the course of these analyses, it was observed that Marignac’s 
method for the separation of miobic and tantalic acids, which is based 
on the difference in solubility of potassium fiuotantiilate and oxy- 
fluoniobatc, although convenient for obtaining the acids in a state of 
purity, is not applicable to their quantitative separation. According 
to Marignac, potassium fluotantalate crystallises in the trimetric 
system, but the author shows by examination of the crystals by 
polarised light that they belong to the clinohedric form, a view cou- 
iirmed by an examination of a large sample of the salt from the 
columbite of Connecticut. V. H. V. 

Peotolite from Auchensterry Quarry, Kilsyth. ByJ. Young 
{Zeit Kryst Min,^ 12, 620).—^The specimens described are the finest 
examples ever seen from -Western Scotland, where pectolite is of 
somewhat rare occurrence. The mineral occurs in the form of fine 
greyish-white needles, with harmotome and a black mineral, probably 
tourmaline, in thin veins in the dolerite at Kilsyth, north-west of 
Glasgow. Analysis gave— 

SiOs* AIjO,. FeaOa, MgO. CaO. NajO. H 3 O. 

52*74 0*67 1*20 1*52 31*86 9*60 2*00 

B. H. B. 
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Manganese-zino Serpentine from Franklin, New Jers^* 

By G. A. Konio {ZeiL Kryst, Min,, 12, 621—622),—The mineral 
examined was compact, dark brown in colour, translucent at the 
ed^es, and had a somi-conchoidal fracture ; sp. gr. 2'6B5. The mean 
of two analyses gave the following results (I) :— 


SiOj. 

^ 6303 . 

MnO. 

ZnO. 

MgO. 

HjO. 

Total. 

42-20 

2*80 

7-44 

3-90 

29-24 

14-04 

99-62 

41-70 

— 

6-91 

3-10 

29-24 

14-04 

94-99 


Analysis II gives the results obtained after subtracting 4*15 per 
cent, of franklinite. The author regards the mineral as a serpen¬ 
tine in which the magnesium is partially displaced by manganese and 
zinc. B. H. B. 

- Biotite. By A. Knop {Zeit, Ki^st Mm,, 12, 588— 607). —The 
author gives the following analyses of biotite :— 



I. 

II. 

III. 

IV. 

T. 

VI. 

SiOa.... 

37-60 

32-83 

34-82 

36-42 

37-90 

35-83 

TiO, ... 

1-67 

3-30 

2-00 

3-99 

0-21 

0-00 

AljOs... 

19-68 

18-40 

16-91 

17-92 

18-83 

18-82 

Cr-aOs, •« 

0-18 

— 

— 

— 

— 

— 

FeaOa. .. 

2-29 

1-46 

4-19 

2-83 

4-22 

2-63 

FeO.... 

15-04 

19-90 

15-96 

7-04 

15-86 

0-00 

MnO . .. 

trace 

trace 

— 

— 

0-70 

.trace 

MgO ... 

13-24 

11-56 

13-98 

20-52 

13-50 

28-34 

BaO.... 

— 

— 

— 

— 

— 

6-84 

SrO .... 

— 

— 

— 

— 

— 

0-47 

KaO .... 

6-18 

7-63 

7-48 

6-54 

6-96 

6-27 

NaaO ... 

o-ri 

2-09 

2-49 

2-60 

0-69 

i-01 

HaO . , .. 

3-42 

3-06 

1-79 

2-60 

1-23 

0-00 

Total ... 

100-00 

100-12 

99-62 

100-36 

100-00 

100-21 


I. Biotite from Bostenbach near Petersthal; II. Biotite from 
Freiersbach; III, Biotite from Easton, Pennsylvania; IV. Biotite 
from Oberbergen in the Kaiserstuhl; V. Biotite from the Klausen- 
alpe: VI. Barium-hiotite from the koppite-limestone of Schelingen in 
the Kaiserstulil. These analyses exhibit great constancy in the per¬ 
centages of alumina and alkalis; whilst the percentages of ferrous 
oxide and magnesia vary in such a way that their sums remain 
approximately equal. The mean of the six analyses gives the following 
oxygen ratio:— 

EO 2 : j EO 

as 2*1 : 1 : 1*4 

This represents the formula R" 4 ll^* 2 SiaO, 3 . This fommla might also 
be written BaSiaOu + RAI3O, ; in which case biotite may be regarded 
as a molecular combination of amphiboloid material with spinell. 

B, H. B. 

Pseudo-biotite; By A. Knop (Zeit, Kryst, Min., 12, 607—60ft).— 
A mineral resembling biotite, occurring in the granular limestone of 
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SclieUngen in tlie KaiAerstuhl Mountains, was found on analysis to 
liavo the following composition 

SiOg* Ti 02 » Al 203 » I'e 203 « 111 ^ 11203 . M^O. TotflJ. 

35-91 1-15 15-18 10‘85 0*89 22*80 2-90 1077 100‘46 

Formula : RiAl^ShOis + 2 H 2 O. This altered biotite is termed by 
the author fsendo-hlotite. B. H. B. 

Analysis of a Pink Clay. By A. Damoue {Zeit KnjsL Min .., 
12, 655).—The argillaceous mineral described by Baret is soluble in 
dilute hydrochloric acid to the extent of 2*95 per cent. The residue 
is still of a pink colour. Analysis gave the following results :— 

SiOj. AI 2 O 3 . FeO. MuO. MgO. K 2 O. HjO. Total. 

63*11 21*22 1‘04 0*40 2*32 0*79 21*70 100*58 

Formula: Al 4 Sio 02 i, 12 HaO. Sp. gr. 2*70. B. H. B. 

Meteoric Iron at Port Duncan, Texas. By S. Mkunier (Compt. 
rend.y 104, 872—873).—This meteorite, which was discovered in 
1882 , is surrounded by a dull black crust, formed during its passage 
through the air. The interior has the colour of tin, with a character¬ 
istic silky lustre, and a crystalline fracture which shows cleavage. 
It contains elongated inclusions of the colour of silver, and darker 
massfes with the colour of tombac. The meteorite has the composi¬ 
tion : Iron, 92*02; nickel (with traces of cobalt), 6*10; insoluble 
matter, 1*80 = 99*92; sp. gr. = 7*699. The insoluble matter con- 
sists of prismatic crystals of the variety of schroibersite known as 
rhabdite. The tombac-coloured inclusions are pyrrhotine, FtSb^ 
which is associated with daubreelite. In its composition, sp. gr., 
and the nature of the inclusions, this meteorite is almost identical 
with that which fell at Branau, July 14th, 1847. G. H. B. 

Examination of Schiitzenhof-Quelle, Wiesbaden. By H. 

Fresknius (/. pr. Chem. [2], 35, 237 — 254). — ^Tield about 160 litres a 
mjnute; temperature, 21st March, 1879, 49*2°; sp. gr. at 10°, 
1*004999. The analysis gave in 1000 parts by weight:—NaCl, 
5-154046; KOI, 0*157510; LiCl, 0*025228; JfH 4 Cl, 0*012840; 
CaCU, 0*585858; NaBr, 0 002534; Nal, 0*000028; CaSOi, 0-134366; 
SrS 04 , 0-020362; BaS 04 , 0*000010; CaCOg, 0*139495; MgCO.*, 
0-124487; PeCO,, 0*002179; MnCOa, 0*000671; CagAsA, 0*000060 ; 
AUPjOji, 0*000334; aluminium silicate, 0*000401; . SiOj, 0*050907; 
total, 6*410816; combined carbonic anhydride, 0*127669; ciirbonic 
anhydride free, 0*308144; nitrogen, trace; also traces of rubidium, 
emsium, nitric and boric acids, copper, hydrogen sulphide, and 
organic substances. Of the gases given off at the spring, 38*47 per 
cent, are absorbed by potash. The water contains no bacteria. The 
water was led from the spring by enamelled iron pipes, but the water 
acted on them and the packing of the joints, with evolution of 
hydrocarbons and hydrogen sulphide, but sinoe these pipes have 
been replaced by earthenware ones, no change is perceptible in the 
water as delivered at the baths, &o» H. B. 
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Analysis of Mineral Waters from Servia. By S. M. Losa» 
NTTSCM (JBer., 20, 1114—1116).—The table gives the analyses expressed 
in parts per 1000 of the springs of (I) Wrnja6ka banja, (II) Bukowik, 
(III) Palanka, (IV)Alexina6ka banja, (V)Ribarska banja, (VI) Wranjska 
banja, and (VII) Brestowadka banja:— 



I. 

II. 

III. 

IV. 

B 

VI. 

VII. 

Fixed consti-1 
tuents ... J 

2*0146 

2*8576 

1*6120 

0*2666 

0*3280 

1*0488 

0*8345 

K ..'. 

0*07984 

0 *05409 

0*05518 

0*00640 

0 *01170 

0*0264 

0*01402 

Na. 

0*63704 

0*79809 

0*42511 

0*008880 *1039 

0*8309 

0*15224 

Ca. 

0*07691 

0*12901 

0*10283 

0*07182 

— 

0 *0160 

0*08000 

Mg. 

0 *06562 

0*01693 

0*04108 

0-00570 

0*0092 

0*0100 

0 00612 

Fe. 

0*00240 

0 *(X)499 

0*00960 

0*00121 

— 

0*0007 

— 

AlgOa. 

0*00106 

0-00271 

0*00199 

0 00279 

0*0010 

0*0005 

0*00140 

SiOa. 

0*11512 

0*12185 

0*08983 

0*02244 

0*0636 

0*1135 

0 05211 

SOa. 

_ 

— 

— 

0 *01236 

0*0843 

0*3166 

0*47787 

Cl. 

0*04260 

0*01776 

0*03195 

0-00570 

0*0065 

0*0568 

0*04970 

CO 2 .j 

3 -61147 

4*63046 

3 *69433 

0-28114 

0 0956 

0*2546 

0*03236 

SHa.! 

— 

— 

— 

— 

0*0105 

— 

0-00425 

Sp.gr. 

1*0031 

— 

1*00257 

1*00043 

1 -000345 

1*001 

1*00075 

Temperature.. 

36° 

13° 

— 

46*5° 

89° 

89° 

40° 


A. J. G. 


Analysis of the Water of a Saline Lake near the Stoliipin 
Mineral Springs, By P. Bulitsoh (/.pr. Ghem, [2], 36, 360—363), 
—The author has analysed the water from a triple lake about 40 miles 
from Balakowo, Samara, 1000 parts contained in grams 25'856 Cl, 
0 009 SiOa, 0 002 F 02 O 3 , 2*343 SO3, 1*756 CaO, 2*099 Mg, 4*722 KCI, 
28*497 NaCl, 0*019 Br, and total solid residue 46*483. The water 
was colourless, had an odour of hydrogen sulphide, a bitter saline 
taste, and a sp. gr. 1*0348 at 18®. 

The water was concentrated till it attained a sp. gr. of 1*21 at 18®, 
during which process calcium sulphate crystallised out. The mother- 
liquor had a yellowish colour, and slightly acid reaction. 1000 parts 
contained in grams 160*675 Cl, 0*025 SiO^, 1*399 SOj, 11*908 CaO, 
11*200 Mg, 17*617 KCI, 174*244 NaCl, 0*793 Br, and a total residue 
of 262*606 grams. L. T. 1 \ 


Organic Chemistry. 


The Relation betv^reen Petroleum and the Hydrocarbon* of 
Coal-tar and Shale-tar. By G, Kbabvbb and W. BCttchbe (Ber., 
20, 696—609).—The results arrived at by the authors in an 
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tion of German petroleum combined with those obtained by Markow- 
nikofE in the case of Baku oil (Abstr., 1884, 1276) are held to piove 
that the hydrocarbons of petroleum and those present in coal- and 
shale^-tar differ, not in character, but in the relative proportions of the 
two classes of hydrocarbons: those unattacked and those attacked by 
concentrated sulphuric or nitric acids. To the first group belong the 
paraflSns and naphthenes, and to the second benzene- and, according 
to the authors’ views, naphthene-derivatives. W. P. W. 

New Class of Ferrocyanides and Perricyanides. By J. A. 

Muller (^ Oompt . rend,, 104, 994—996).—The formation of a violet 
precipitate on adding ferric chloride to certain solutions of ferri- or 
ferro-cyanides has been observed by Ortlieb and by Schiitzenberger, 
but tl|e substance was not examined. 

The author has obtained a considerable quantity of this violet 
substance, and has submitted it to investigation. The substance was 
treated with a warm solution of potassium carbonate insufficient for 
complete decomposition, filtered, the filtrate made alkaline with 
potash, boiled, again filtered, concentrated to saturation, and mixed 
with alcohol to precipitate potassium ferrocyanide. The last filtrate 
when carefully concentrated yields thin scales and rectangular tablets 
of the composition (KjjFeCeNaO)^ + TII^O, which become anhydrous 
at 110®. 100 parts of water at 18° dissolve 148 parts of the salt. 

The solution is neutml to litmus and phenolphthalein, and gives the 
following reactions with solutions of metallic salts: cadmium chloride, 
a white precipitate soluble in hydrochloric acid; cobalt nitrate, a 
pale-pink precipitate, becoming blue when heated, but regaining its 
original colour on cooling, insoluble in hydi'ochloric acid; copper 
sulphate, an apple-green precipitate, insoluble in hydrochloric acid; 
ferrous ammonium sulphate, a white precipitate which immediately 
becomes blue on addition of nitric acid ; manganese chloride, a bulky 
white precipitate, soluble in hydrochloric acid; ferric chloride, a 
violet coloration, and after one or two days a precipitate of the same 
colour, partially soluble in cold dilute hydrochloric acid; ammonium 
molybdate in nitric acid, a canary-yellow precipitate; auric chloride, 
a red-brown coloration; uranium nitrate, an orange-yellow precipi¬ 
tate, insoluble in acetic acid, but soluble in ammouium acetate 
solution. 

When heated at 300—400®, out of contact with air, until evolution of 
gas ceases, the anhydrous salt loses 9*06 per cent., and yields 8*33 per 
cent, of carbonic oxide (calc. 8*47 per cent.), together with potassium 
cyanide and iron cyanides. The composition and properties of this 
compound involve the assumption of the existence of a trivalent 

QQ _ 

radicle, carhmyl-ferTocyanogen,<^ 

If a solution of the potassium salt is mixed with chlorine-water 
Tintil it no longer gives a violet coloration with ferric chloride, a 

J allow solution is obtained which contains the carbonyl ferricyanide. 
t p^ives a violet-blue precipitate with ferrous sulphate, a white pre» 
oipitate with mercurous nitrate, and with silver nitmte a maroon 
precipitate which rapidly becomes white. When this solution is 
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treated with Bodium amalgam, it yields the ordinary ferrooyanide and 
the carbonyl ferrocyanide* 

Friedel points oat that the existence of this compound supports 
the formula for forrocyanides which he proposed some years ago. 
According to this view, the ferrocyanides contain a ring of carbon- 
atoms. In Muller’s compound, the group NH" is replaced by the 
element O" without any alteration of the nucleus. 


N: C*0(NH)-0(N’H)^ 
Fe/ I > 

Ferrocyanide. 


.N;c-c(NH)-o(im)- 
F«<^ 1 ^ 

: C-CO-C(NH) 

Carbonjl ferrocyanide. 




C. H. B. 

Constitution of the Melamines* By B. Rathkb (Ber., 20,1056 
—1059).—The author considers that Ponomareff’s observation that 
silver cyanurate reacts with alkyl iodides with formation of normal 
alkyl cyanurates, besides isocyanurates, decides the question of the 
constitution of cyanuric acid and melamine in favour of Hofmann’s 
view (Abstr., 1886, 931). As the normal ethers readily change into 
isoethers, and the reverse reaction does not take place, the normal 
ethers must be the primary products of the decomposition. 

The formula : NB. is suggested for tri- 

phenylmelamine as well as the nitrile formula 

The essential difference between these formnlm and that of the iso- 


tjompound INH, is that whilst in the former the 

aJkyl is contained in the side-ohain, in the latter it is attached to the 
ring. N. H. M. 


Thiammeline. By B. Rathkb (B^r., 20, 1059—1065).—Thi- 
ammeline is readily obtained by direct combination of dicyandi- 
amide with thiocyanic acid; the same compound has also been 
obtained by Klason by the action of potassium hydrosulphide on the 
substance (CN) 3 (NH 3 ) 2 C 1 , obtained from cyanogen chloride and 
ammonia. Thiammeline functions both as an acid and a base; the 
oxalate^ (C 8 HflNflS) 2 C 2 H 204 , and nitrate crystallise in needles, the 
sulphate in leaflets; a potassium salt crystallising in needles, and a 
silver salt, a white precipitate, are described. A characteristic reac¬ 
tion of thiammeline is the production of a yellow, flocculent precipi¬ 
tate when a solution of its salt is boiled with copper sulphate and 
ammonia; when heated with concentrated hydrochloric acid, it is 
decomposed into cyanurio acid, ammonia, and hydrogen sulphide. 
Attempts to prepare an ethyl-derivative of thiammeline were unsuc¬ 
cessful, but with ethylene bromide an ethylenethiammeline hydro¬ 
bromide, C^HtNiSjHBr, was obtained, crystallising in colourless 
pyramids ; the free base was not isolated. V. H. V. 

Cocoeryl Alcohol and Cocoeryllo Acid. By G. LtEBsaMANK and 
0. Bbbgami (Ber., 20, 969—966; comp. Abstr., 1885, 1045).~The 
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formula CaoH 6202 , previously ascribed to cocceryl alcohol, is confirmed 
by further investigation. The ace/yZ-derivative, C 3 oHe()(OAc) 2 , is 
obtained by heating two parts of the alcohol with one part of acetic 
anhydride at 170^ for two hours; it forms snow-whito crystalline 
flocks, melts at 48^—60°, and is readily soluble in ether, wsrm alcohol, 
and acetic acid, very sparingly soluble in acetone. The benzoyU 
derivative, CsoHeoCOBz),, is prepai’ed by heating one part of cocceryl 
alcohol with two parts of benzoic anhydride at 210—220° for three 
hours; it forms white flocks, melts at 60—62°, does not readily 
solidify when heated above its melting point, and is less soluble than 
the acetyl-derivative in the solvents just mentioned. When oxidised 
with chromic acid in acetic acid solution, cocceryl alcohol is converted 
into a new pentadecylic acid, the chief product, a second acid of 
high melting point and sparing solubility, and a neutral compound. 

Pentadecylic acid, C 16 H 30 O 2 , is crystalline, melts at 59—60®, and is 
very readily soluble in alcohol, ether, benzene, and acetic acid, less 
soluble in light petroleum. It begins to boil at 257° under 100 ram. 
pressure, but the temperature rises during the distillation. The yield 
amounts to 40 percent, of the cocceryl alcohol employed. Its calcium 
and barium salts were analysed; the methyl salt, Ci 5 H 2902 Me, is 
crystalline and melts at 66 — 68 ®. 

Coccerylic acid is only partially oxidised with chromic acid in 
acetic acid solution, about 40 per cent, remaining unchanged The 
chief oxidation product is pentadecylic acid (tn. p. *= 62®j, and the 
yield amounts to 40 per cent, of the coccerylic acid emplo\ ed. 

W. P. W. 

Oxidation of Polyatomic Alcohols. By E. Fischer and J. 
Tafel (Bcr., 20, 1088—1094).—By the oxidation of polyatomic 
alcohols, carboxylic acids only have as yet been obtained ; the alde¬ 
hydes and ketones wliich are formed, have not been isolated as inter¬ 
mediate products, owing to the inefficiency of methods used. 

In this paper, the phenyl hydrazine test is employed to indicate the 
formation of those aldehydes and ketones, and a class of substance 
obtained which it is proposed to call the osazoncs. 

Thus on warming glycerol with nitric acid (sp.gr. = 1*18), for a 
short time a violent reaction ensues; after removal of the nitrons 
acid with carbamide, a liquid is obtained, which reduces Pehling’s 
solution, and gives with phenylhydrazine hydrochloride a crystalline 
substance of the composition CisHieNOi, a phenylglycerosazone, which 
melts at 131° and decomposes at 170° with evolution of gas; it is 
sparingly soluble in hot water, readily in alcohol and ether. To it the 
constitutional formula OH*CHa*C(N 2 HPh)*CH ! NoHPh is provision¬ 
ally assigned, as more probable than the alternative formula 

NaHPh : CH-CH(OH)-CH I N2HPh. 

In order to decide whether the product of oxidation is an aldehyde 
or ketone, the nature of the substance obtained by treatment of di- 
bromacraldehyde with baryta is examined. Af fcer removal of the excess 
of baryta, the substance formed reduces Pehling’s solution and gives 
with phenylhydrazine a crystalline precipitate of the composition 
CwHaaNiOi; resembling phenylglucosazone in physical properties and 
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external appearance; it ia probable that a glucose is formed in the 
reaction thus: 2C8H4Br20 + 2 Ba(OH )2 = CeH^Oe + 2BaBra. 

In like manner erythrol, on oxidation with dilute nitric acid, yields a 
substance which reduces Fehling’s solution and gives with phenyl- 
hydrazine a crystalline substance, CieHisNiOa, melting at 166—167'®, 
sparingly soluble in hot water, more readily in ether and benzene; 
the reaction with dulcitol is precisely similar. On the other hand, 
isodulcitol, although classified with the above hexatomic alcohols, 
differs from them in yielding a crystalline precipitate with phenyl- 
hydrazine without previous oxidation with nitric acid. This sub¬ 
stance, C 6 Hio 03 (NaHPh)a, crystallises in needles, melting at 180° with 
decomposition, soluble in alcohol and ether. Thus isodulcitol belongs 
rather to the aldehydic or ketonic alcohols, and its formula is pro¬ 
bably CeHiaOs; it combines with water in like manner to chloral 
and glyoxylic acid; it is possibly the methyl-derivative of arabinose. 

V. H. V. 

A New Galactan. Properties of Galactose. By E. O. v* 

Lippmann (Ber., 20 , 1001—1008).—The liquid obtained in the manu¬ 
facture of sugar from the lime sludge after being freed from lime by 
means of carbonic anhydride and oxalic acid and evaporated down, 
yielded, when kept for two months, a thick, gelatinous precipitate. 
This was kneaded with water until the wash-water remained colour¬ 
less, dissolved in boiling milk of lime, and the liquid evaporated 
whilst carbonic anhydride was passed in. It was then put into tall 
cylinders to settle, the clear liquid drawn off, evaporated, and when 
cold treated with excess of hydrochloric acid and precipitated with 
absolute alcohol. This operation was repeated and the gum purified 
by fractional precipitation with absolute alcohol; it was then kneaded 
under absolute alcohol and finally left in small pieces in alcohol. It 
then forms an almost white, brittle mass, very i*eadily soluble in water 
(the impure substance is insoluble in cold water and alcohol). It has 
the formula CellioOfi; the aqueous solution is dextrorotatory: 

^ +238° (in a 10 per cent, solution at 20®), it does not reduce 
Pehling’s solution. When inverted with dilute sulphuric acid, it is 
completely converted into galactose; the name '^•galactan is therefore 
given to the compound. 

The author’s previous statement that galactose ferments when 
treated with yeast has been confirmed by Tollens, although according to 
Kiliani (J3er., 13, 2305) no fermentation takes place. K. H. 

Preparation of Normal Propylamines and Isoamylaxnines. 

By H, Malbot ( Oompt , rend,j 104 , 998—1000). — Normal propyl 
alcohol and fermentation amyl alcohol were converted into the corre¬ 
sponding chlorides, and after purification these were heated with an 
equivalent quantity of ammonia in sealed tubes at 140—166° for 12 
to 24 hours (see this voL, p. 366). The proportion of primary amine 
diminishes as the molecular weight of the radicle increases; it is one- 
fifth for the propylamines, one-tenth for the isobutylamines, and very 
small indeed for the isoamylamines. The formation of tertiary 
amines is probably doe to a reaction between the primary amines first 
formed and the still unaltered alkyl chloride. C. H. B, 
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Homologties of Acetyl-acetone: Formation of Ketones of the 
Acetic Series. By A. Combhts (CompL rend., 104, 920—^921).— 
Acetyl-acetone dissolv'es sodium with evolution of hydrogen and for¬ 
mation of a solid compound, CHNa(COMe) 2 , which is soluble in ether 
and is decomposed by water into acetone and sodium acetate. If this 
sodium-derivative is heated with ethyl iodide in sealed tubes at 130— 
140®, it yields sodium iodide and monethyUacetyUacetone, CHEt(COMo) 2 , 
a colourless liquid which boils at 175®, and is only slightly soluble in 
water. It dissolves with development of heat in a solution of sodium 
hydrogen sulphite, but no crystallisation takes place until the solution 
is cooled to a low temperjiture. 

This reaction constitutes a general method for the preparation of 
the homologues of acetyl-acetone. With amyl iodide, the sodium- 
derivative yields amyl-acetyl-acetone which boils at 225®. 

The second atom of hydrogen in the group CHa can also be displaced 
by sodium, and the disodium-derivatives react with alkyl iodides. It 
is thus possible to obtain di ketones of the two types, 

CH(C.H„+0-(COMe), and (COMe),: . 

All the homologues of acetyl-acetone are decomposed into an acetate 
and a ketone when treated with an alkali. Ethyl-acetyl-acetone yields 
the methyl propyl ketone discovered by Priedel, and amyl-acetyl- 
acetone yields a liquid which boils at 170®, and is identical with 
the methyl hexyl ketone described by Behai. The decomposition of 
diketones homologous with acetyl-acetone furnishes a new method for 
the preparation of ketones of the type Me'CO’C»H 2 ,i+i. All the stages 
in the operation give almost theoretical yields. C. H. B. 

Patty Acids occurring in Resin Oil. By J. Lwoff (Her., 20, 
1017—1023). The mixed sodium salts obtained by extracting resin 
oil with aqueous soda were treated with a concentrated solution of 
sodium chloride to precipitate such sodium salts as are insoluble in 
presence of salt; the supernatant liquid was poured o£F, treated with 
hydrochloric acid, and distilled. The acids were separated by conver¬ 
sion into amides. Valeric, oenanthylic, nonylic, and undocylic acids 
were isolated. The amides of the last two acids melt respectively at 
77—78® and 80—81®, and both crystallise in lustrous plates soluble in 
hot water containing ammonia. N. H. M. 

Octyl Mono-, Di-, and Tri-chloracetates. By G. GEHBiNa 
(Oompt. rend., 104, 1000—1001).—The octyl alcohol was obtained by 
the action of potassium hydroxide on castor-oil, and is therefore the 
secondary alcohol described by Bouis. 

The ethereal salts were obtained by passing hydrogen chloride into 
a mixture of the alcohol and acid, or, in the case of the dicbloracetate, 
of the alcohol and the potassium salt. 

Octyl xnonochloracetote is a colourless, neutral, very mobile oil with 
an ethereal odour and a burning taste. It boils at 234^ produces a 
permanent stain on paper, burns with a green flame, and is insoluble 
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in water bnt dissolves in alcdhol and ether in all proportions ; sp. gr. 
at 10° = 0*9904. 

The dichloracetate boils at 244°, and is a neutral, colourless, mobile 
liquid, lighter than water, and very similar in its properties to the 
monochloracetate, but its odour and taste are less marked. The tri- 
chloracetate boils at about 2G0°, and is a colourless oil with an ethereal 
odour. It is lighter than water, and closely resembles the two pre¬ 
ceding compounds in its general properties. C. H. B. 

Metallic Propionates. By A. Renard (Oompt. rend.^ 104, 913— 
916).— Alumiidum propionate cannot bo isolated from its solution, 
which is decomposed on heating with almost complete precipitation of 
the basic compound (C 3 H 602 ) 40 Al 2 . Ammonium propionate^ syrupy, 
noncry stall isable, soluble in water and alcohol. Barium propionate 
crystallises simultaneously from the same solution in two forms: {a) 
bulky, transparent prisms, (C 3 H 502 ) 2 Ba + H 2 O, which become an¬ 
hydrous at 110 °; and (h) brilliant, transparent needles, (C 3 HflO?) 2 Ba 
+ 6 H 2 O, which lose 3 H 2 O in dry air and become anhydrous at 110 °, 
melt above 300°, and then decompose; insolnble in alcohol; 100 
parts of water dissolve 54*1 of dry salt at 12° and 7*6 at 100°. Cah 
cium propionate^ (C 3 H 502 )iCa -f H 2 O, brilliant flattened needlejs, 
which become anhydrous at 100° and melt above 300°; insoluble in 
alcohol; 100 parts of water dissolve 41*7 parts at 12° and 45*0 at 
100®. Cadmium propionate^ non-cry stall isable syrup, soluble in all 
proportions in water and alcohol. Chromic propionate^ obtained as the 
basic salt, ( 0311502 ) 4001 * 2 , a hard, deep-violet, amorphous mass, by 
concentrating a solution of chromic hydroxide in propionic acid. 
Cobalt propionate^ (C 3 H 302 ) 20 o + 3 H 2 O, forms wine-coloured crystal-, 
line crusts, which become anhydrous at 100°, melt at about 250° to 
an indigo liquid ; very soluble in alcohol; 100 parts of water dissolve 
35*5 parts at 11 °; aqueous solution deep wine-red, becomes blue on 
heating. Copper propionate^ (C 3 H 502 ) 2 Ca + H 2 O, emerald-green 
prisms which become anhydi*ous at 100 ° and decompose at 110°. The 
neutral solution, heated for some time at 100 °, deposits the pale-blue 
basic salt, (C 3 H 5 O 2 ) 0 u,CuO + H 2 O. Ferrous propionate^ greenish 
crystals which very rapidly oxidise. Ferric propionate forms a hard, 
friable, reddish-brown solid; its aqueous solution decomposes when 
heated, with precipitation of ferric hydroxide. Lithium propionate^ 
C 3 H 502 Li + H 2 O, forms deliquescent crystals, which become an- 
hydrous in dry air; 100 parts of water dissolve 66*4 parts of dry 
salt at 14° and 88*8 parts at 100° ; 100 parts of alcohol of 95° dissolve 
6*1 parts at 14° and 6*3 at its boiling point. Magnesium propionate^ 
(C 8 H 502 )aMg + HaO, a white powder which becomes anhydrous at 
100°, and is very soluble in water and alcohol. Manganese propionate 
forms a pale rose-coloured, syrupy mass which gradually crystal 
lises; very soluble in water and alcohol. Mercurous propionate^ 
( 03 H 602 ) 2 Hg 3 , obtained by double decomposition, a white crystalline 
powder which melts at 225° and decomposes; 100 parts of cold water 
dissolve 1*4 parts of salt; boiling water decomposes the salt into 
mercury and mercuric propionate, but the decomposition is prevented 
by a few drops of propionio acid; the salt is also decomposed by 
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altK)liol. Merourio propionate^ (C8H502)iHg, forms needles which melt 
at 110® to a colourless liquid, and decompose at about 180° with loss 
of propionic acid and formation of mercurous propionate ; 100 parts 
of water at 16° dissolve 19'2 parts; decomposed by water and by 
alcohol with separation of mercuric oxide. Nickel propionate^ 
(0sH6O2)2Ni + 2H2O, a pale-green syrup which slowly crystallises in 
dry air and becomes anhydrous at 100®. Lead propionate^ (C3H602)2pb, 
forms a thick syrup which very gradually changes to a soft, crystal¬ 
line mass melting below 100°, and soluble in water and alcohol. If 
its solution is boiled with lead monoxide and filtered, the filtmte 
deposits small needles of the basic salt (C3Hfi02)jPb,Pb0; 100 parts 
of w^atcr dissolve 8*8 parts of this basic salt at 20® and 6*3 parts at 
86°. Fotassium propionate^ C3H5O2K -f HoO, crystallises in soft deli¬ 
quescent plates wdiich become anhydrous at 120° and nndt above 
300° ; *100 parts of water dissolve 178 paHs of dry salt at 16® and 300 
parts on boiling; 100 parts of alcohol of 05® dissolve 22‘2 at 13° and 
26’4 on boiling. Fotassium htjdrogen propionate forms deliquo.scent 
plates which do not lose propionic acid at 100®. S<dium pnpionate, 
CaHftOaNa + H2O, forms a soft, deliquescent, crystalline mass, which 
becomes anhydrous at 100®; 100 parts of water dissolve 00* 1 parts of 
dry salt at 15° and 187 parts on boiling; lUO parts of alcohol of 95® 
dissolve 4*4 parts at 13® and 8‘4 on boiling; no acid propionate is 
formed. Strontium propionate, (€311502)81* + tlHyO, crystallises in 
prismatic iietHlles, which lose 3 mols. in dry air and melt in their 
water of crystallisation and become anhydrous at lOO®; 100 parts of 
water dissolve 27 parts of dry salt at 12®; it is insoluble in alcohol. 
ZifiC pTi/inonate, (CaH5()2)2Zn + U^O, crystallises in needles which 
become anhydrous in dry air; 100 parts of water dissolve 32 parts of 
dry salt at 15° ; 100 parts of alcohol dissolve 2*8 parts at 15® and 17*2 
parts on boiling, C. H, B. 

Chlorinated Derivatives of Crotonic Acid. By J. Wtslicentjs 
(Ber., 20 , 1008—1110).— a^/S-lHchlorohufifric acid, C4HbCl202, is pre¬ 
pared by passing a strong current of chlorine through a solution of 
solid ciotonic acid in carbon bisulphide. The solvent is evaporated, 
the residue freed by filtration from adhering oil, and crystallised 
several times from a small quantity of ether. It forms large, lustrous, 
colourless prisms which melt at 62*5—63°. 

m^Ohlorisoerotonic add, O4H5CIO2, is formed w^hen fl»-/3-dichloro- 
butyric acid is treated with an excess of aqueous soda. When the 
reaction takes place in a hot solution, a-chlorocrotonic acid is also 
formed; the two acids can be readily sejiarated as potassium salts ; 
the salt of the new acid being readily soluble in cold alcohol. It 
crystallises from water in needles melting at 66*2—66'5‘'. The 
mtiMsium salt crystallises from alcahol in needles of a slightly silky 
lustre. 

fli-Chloroorotonic acid melts at 99—99*5° (not 97‘5°). 

When liquid isocrotonic acid is treated with chlorine, a liquid 
product is formed which contains, however, solid a-/3-dichlor.)hutyric 
acid. When treated with excess of alkali, ai-chlorocrotonic i.cid (m, p. 
and «-chlori6oorotomo aoid ai’e formed. 
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a^Chlorisopropylene, CaHaCl, is obtained by beating an aqueous solu¬ 
tion of the potassium salt of solid <»-)d-dichlorobutyric acid. It resembles 
its isomeride and boils at 33*2—33’S®. Propylaldehyde is formed in 
the reaction. Ordinary a-chloropropylene csan be obtained in like 
manner from liquid a-/i-dichlorobutyric acid. (Compare A. Michael 
and G. M. Browne (next Abstract.)). N. H. M. 


Isomerism in the Crotonic Acid Series. By A. Michahl and G. 
M. Browne (/. ji)r. Chem. [2], 36, 257—260).—The so-called jS-bromo- 
cinnamic acid is not identical with the additive product of hydro- 
bromic acid and phenylpropiolic acid (Abstr,, 1886, 702). The 
/3-bromocrotonic acid prepared from a-/3-dibromobutyric acid is simi¬ 
larly not identical with the additive product prepared from tetrolic 
acid. Pure tetrolic acid when treated with hydrobromic acid at 0* 
deposits crystals which may be crystallised from light petroleum. It 
differs from its two isomerides in its melting point, 94'5—95°, and its 
solubility and crystalline form ; the silver salt is amorphous and the 
barium salt crystallises with 1 mol. of water, H. B. 


Synthesis in the Paraffin Series by Means of Aluminium 
Chloride. By A. Combes (Compt. rend,, 104, 855—858).—If the 
compound C^HuGejAhCle (thisvol., p. 127) is added in small portions 
to well-cooled alcohol, an energetic reaction takes place with evolu¬ 
tion of hydrogen chloride, and when the product is poured into water 
a reddish liquid separates, which is a mixture of ethyl acetate, ethyl 
acetoacetate, and a colourless liquid which has the composition 
C 8 H 12 O 4 , and boils at 120—125°; vapour-density 5’90. This is ethyl 
acetoacetylacetate, CH 2 Ac*CO*CH 2 *COOBt, and the formation of ethyl 
acetoacetate and ethyl acetate is due to the readiness with which it 
splits up in presence of alcohol and acetic acid. A solid product is 
also obtained, which is insoluble in water, but dissolves in warm 
alcohol, benzene, and light petroleum, and crystallises from these 
solvents in red prisms melting at 129—130°. It has the composition 
Al 2 (C 8 Hii 04 )ci and is formed by the union of 6 mols. of ethyl aceto¬ 
acetylacetate with 2 atoms of aluminium. It is very stable, and is 
not attacked by sulphuric or nitric acid in the cold, but its alcoholic 
solution is decomposed by alkalis with precipitation of the aluminium 
and formation of a crystalline compound* 

When butyric chloride is treated in the same way as acetic chloride 
(loc, ciL), it yields a similar compound which boils at 216° under a 
pressure of 14 mm. and rapidly becomes solid. After recrystallisa- 
tion it has the composition WO 4 H 8 O and melts at 107°, It does not 
volatilise without decomposition, but when its alcoholic solution is 
treated with alkalis it yields salts of the composition CiaHttOiNay and 
therefore its formula is C^HwOs. This compound is the anhydride of 
a diketonic acid, butyro-butyryl-butyric acid, the elimination of water 
from the molecule taking place in much* the same way as in for¬ 
mation of lactones. 


Oarbamid©. By A. Shoika (Monakk, 

Chem., 8,C4—68).—The following experiments were undertaken in the 



&mxmo ommBTixT. 


657 


endeavour to obtam a bromine eubstitution product hy the direct 
action of bromine on carbamide. When bromine is added drop by 
drop to a concentrated alcoholic solution of carbamide, the product 
consists almost entirely of ammonium bromide. Bromine and carb¬ 
amide heated to^^ether in equivalent proportions yielded cyanuric 
acid, ammonium bromide, and free nitrogen; this forms a very con¬ 
venient method for the preparation of the first named substance. 

When bromine and carbamide are heated together in a sealed 
tube ammonium bromide and cyamelide are formed. G. H. M. 

Antlmoiiy Tartrate. By Guktz rend,, 104, 850—852). 

—^When an excess of antimony trioxide is boiled with an aqueous solu¬ 
tion of tartaric acid, 1 mol. of the oxide is dissolved for every 5 mols. 
of acid present, no matter how long ebullition is continued, and this 
ratio is also independent of the concentration of the solution provided 
that it be not too dilute, in which case the solubility of antimony oxide 
in water affects the ratio. The free tartaric acid in the solution is 
determined hy means of standard baryta with phenolphthalein as an 
indicator, and the antimony trioxide is determined by means of potas¬ 
sium permanganate. The solution is evaporated to a syrup, and on 
cooling deposits almost the whole of the antimony in the form of a 
crystalline acid tartrate, which is purified by washing with absolute 
alcohol. The original solution may also be evaporated complete 
dryness and the excess of tartaric acid removed by treating the 
residue with alcohol, when the antimony tartrate is left in crystalline 
leaflets of the composition C 4 Fr 406 ,Sb 0 * 6 H. 

Its heat of formation was determined by dissolving it in hydro¬ 
fluoric acid, and also dissolving in the same acid a mixture of tartaric 
acid and antimony oxide in the same proportions. 

SbaO^ sol. + 2 C 4 H« 0 « sol. = 2 C 4 H 406 Sb 00 H sol, + H^O sol. 
develops —0’5Cal, x 2. 

SbtOa sol. + 2 C 4 H 405 KOH ’8o1. « 204 H 406 SbOOK sol. + H 3 O sol. 
develops —0*85 Cal. x 2. 

It is evident that the substitution of antimony oxide for hydrogen 
develops practically the same amount of heat whether the substitution 
takes place in tartaric acid or potassium hydrogen tartrate. Anti¬ 
mony hydrogen tartrate is decomposed by water but dissolves in a 
solution of tartaric acid. The heat of dissolution of antimony trioxide, 
SbtOst iu tartaric acid (5 mols.) is +11*2 Cal. 

BeTihelot obtained 4 7*1 Cal. as the heat of formation of the 
.antimony tartrate by dissolving antimony trichloride in tartaric acid. 
The author has likewise observed that the heat of formation seems 
to vary wijJi the method of preparation, and further experiments are 
being made. C. H. B. 

Conatitatkm of P^trltartaiio Add. By C. Paal (Ber., 20, 
1074—^1077).—^According to Fittig, the constitution of pyrotritartaric 

i# ibest n^r^nted by ihe formula 

on uiiskto katonic acid and a derivative of pentamethylene. 

toil. liiL 2 X 
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But the recent inyefittigationsi Qi the author, showing that the acid takes 
up at first four atoins of bromine to form % teti%ibroino«acid, which is 
rt^coiiverted by hydrogenation into the oi'iginsJ acid, au4 that this 
acid by the fux^her addition of four atones of bromine gives ma additive 
product, as also yields a pentabromo-derivative, indicate that pyro- 
tritartaric acid is analogous to and probably a derivative of pyromucic 
acid. This view is confirmed by its synthesis from ethyl aoetonyiaceto- 
acetate and its reactions with phenylhydra^ine and hydroxy lam ine; 
pyrotritartaric acid is then probably a dimetbylfuifuranecarboxylio 

y, H, y. 

Derivatives of Pyrotritartario Aoid, By F. Diutuioh and 
0. Paal (Ber., 20, 1077—1080).—Hitherto the derivatives of pyro¬ 
tritartario acid, with the exception of the salts, have not been investi¬ 
gated, owing to its indifference towards some reagents, and its complete 
decomposition by others, By bromination in chloroform solution, a 
tetrabromopyrotritartario acid, CeHdBr 4 O* 0 OOH, is formed, which 
crystallises in well-formed prisms melting at 161®, soluble in alcohol 
and ether, insoluble in water and petroleum; its metallic and ethereal 
salts are unstable. When treated with bromine, it takes up four more 
atoms of bromine to yield tetrabromopyrotritartario acid tetrubroK^fUde^ 
OsHgBrtiO’COOH, which prystullises in short prisms melting at 
168—170®; the salts of this acid are unstable, and it is completely 
decomposed by alkalis. On treating the tetrabromopderlvative with 
excess of bromine in sealed tubes, a pentabrominated acid, 
GflHgBrsO'COOH, is formed. This crystallises in elongated i*hombo- 
hedra, apd melts at 107'’. 

WislicenuB and Stadnicki found that when pyrotritartario acid is 
treated with phosphoric chloride it yields an acid chloride, decomposed 
by water to re-form the acid; but if the reaction is conducted at a 
higher temperature, a dichloro-compound is formed; the latter is a 
colourless, heavy oil of disagreeable odour, converted by exposure to 
damp air into pyrotartaric aoid and a resin. 

During the distillation of carbopyrotritartaric acid, a dimethyh 
furfuran, identical with that obtained from. UPetonylacetone, together 
with pypotoitartaric acid and are formed. This last Buht 

stance, C| 4 Hi£ 04 , o^stallises in tufts of needles, melting at 247*5'’; 
with bromine, it yields an octabromo-derivative, CuHiBrgOn crystal** 
lising in pyramidal prisms, sparingly soluble in most menstrua; when 
heated, it carbonises with evolution of bromine and hydrobromio acjd. 

V, a V, 

^-Bromofurftaraxi, By P. Cauzqnbbi and V. Ouvbb? (Oazzetta^ 
17, 42—44).—Two bromo-derivatives of furfuran are indicated by 
theory, namely, one in which the bromine displaces a hydrogen-atom 
in either of the CH groupings attached to th$ oxygen^oms, and ^e 
second in which a hydrogen-atom is displaced in one of the CH group¬ 
ings not attached to the oxygen. Boto these substances have been 
obtained by the decomposition of the bromopyromucio acids. Inor^ 
to prepare jS-bromofurfumn, the corre6|Kmdmg bramopyremaaie aeid 
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III 6 rflt purified from the dibromo-acid by means of its ethyl isaU, 
which is saponified, and the acid obtained is then distilled with an 
equal weight of lime. Q^Bromofurfuran^ thus produced, is a colourless, 
transparent liquid, boiling at 103®, heavier than and insoluble in 
water. V, H. V. 

Synthesis of Hemellithene. By O. Jacobsen and W. Deike 
(B or,, 20,903—904),—Metaxylenesulphonic acid [Me : SO 3 H : Me == 
1 : 2 : 3 ] is obtained by sulphonating dibromometaxylene 

[Me : Me : Br : Br = 1 : 3 : 4 : 6 ] 

with chlorosulphonic acid, converting the sulphochloride foinned into 
the sodium salt of the acid by means of alcoholic soda, and remoT-ing 
the bromine with zinc-dust and ammonia. When a hot solution of 
the sodium salt is treated with bromine dissolved in hydrochloric acid, 
the corresponding bromometaxylene is obtained, and this is converted 
inte hemellithene by the action of sodium and methyl iodide in ethereal 
solution. 

Bromometaxylene boils at about 206®, and does not solidify at — 10 °. 

W. P. W. 

Reduction of Tiinitro-T/r-cumene, By P. Mayee (Ber., 20, 
96fr—973).—The constitution of the acid, C 0 H 12 N 2 SO 5 (this vol., p. 3 r>), 
obtained when trinitro-Yr-cumene is reduced with hydrogen sulyihide, 
cannot be ascertained from an examination of its salts, which are 
unsatisfactory compounds, nor is it possible to characterise it either as 
a carboxylic acid or a mercaptan* If, however, it is heated with con¬ 
centrated sulphuric acid at 140—150°, a considemble quantity of the 
sulphate of Fittig’s niiro-YA*cumidino {A^tnialen, 161, 157), is obtained, 
and inasmuch as on beating either with concentrated hydrochloric 
acid or with water at 180°, it yields the same sulphate and also 
sulphuric acid, it follows that the compound must be regarded either 
as a nitro-^-cumidinesalphonic acid or as a nitro-^-cumidine- 
sulphaminic acid, N 0 **C«HMe 3 *NH*S 03 H. The synthetical formation 
of the compound by heating nitro-^^-cumidine sulphate with chloro- 
sulphonio acid at 165® for four hours does not distinguish between the 
formulae, and no evidence has been obtained to show which of the two 
is correct. 

Acetylniiro*yf^-mmidimBviyhonic (icidy C 9 niiN 3 SOftAc, melts at about 
230® with decomposition, and is readily soluble in water and alcohol. 
Sparingly soluble in ether. 

The constitation of nitro-yr^cumidine [Me : NOt : Me : Me : NH 3 = 
1 : 2 : S : 4 : 6 ] and of nitro-^-cumidinesulphonio acid follows from 
the fact that both compounds, on reduction with tin and hydrochloric 
acid, yield meta-Y^-cumylenediamine [Me : N'H 3 : Me : Me : NH 3 = 
1 : 2 : S : 4 : 6 ], whilst the former, by elimination of the amido-group 
apd subsequent reduction with stannous chloride, is converted into 
lAiird ^-cumidine which must have the formula [Me: NH 2 : Me: Me = 
1 ! 2 : 3 : 4]. 

crystallises in long, hard needles, melts at 
84®, and dissolves readily in benzene. Ferric chloride gives to its 
sdutioii an intense daxic-red colour. When treated with diaso-com- 

2 0 ! 2 
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pounds, chrysoidines are obtained, whilst with mtrosodimethylaiiiliii^ 
hydrochloride it yields a dye analogous to Witt’s toluylene-red. 

yjr’>Gumidine boils at 236°, and does not solidify at —15°. Its a>cefylr 
derivative, C 9 H 12 NA 0 , melts at 186°. This cumidine is probably 
identical with that obtained by Nolting and Forel (Abstr., 1886, 58). 
The corresponding nitrotrimethylbenzene melts at 80°. 

W. P. w. 

Action of Sulphuric Acid on Pentamethylbensene. By 

0. Jacobsen (Ber, 20, 896—902).—Pentamethylbenzene, obtained by 
the action of methyl chloride on mesitylene or pseudocnmene in the 
presence of aluminium chloride, can readily be separated from the 
accompanying hexamethylbenzene by fractional crystallisation from 
alcohol; its purification from small quantities of durene and possibly of 
isodurene is, however, more difficult, and is best effected by sulphonab- 
ing the impure hydrocarbon with chlorosnlphonio acid Pentamethyl¬ 
benzene sulphoneand sulphochloride are formed, and the latter is con¬ 
verted into the sodium sulphonate, separated from any durene-sulpho- 
nate by crystallisation, converted into the sulphonamide, and together 
with the Bulphone saponified at 170° with concentrated hydrochloric 
acid. The sodium^ ^otassium^ barium, calcium, silver, and copp&r salts of 
pentaraethylbenzenesulphonic acid are described; they are crystalline^ 
anhydrous, and sparingly soluble in water; the chloride, CeMeft’SOaCl, 
crystallises from ether in large, flat prisms, and melts at 82° ; the amide 
forms large, flat prisms, showing a vitreous lustre, melts at 186°, is 
sparingly soluble in cold alcohol, and when oxidised with potassium 
permanganate yields a stilphonamie acid melting at about 266°. The 
sulphone crystallises in very long, slender, colourless needles, melts at 
98*6°, is readily soluble in alcohol, and on. distillation yields penta¬ 
methylbenzene. 

When sodium pentamethylbonzenesulphonate is shaken with con¬ 
centrated sulphuric acid and light petroleum, hydrolysis occurs and 
the pure hydrocarbon is obtained on evaporation of the latter. The 
sulphonic acid cannot be prepared by the action of concentrated 
sulphuric acid, inasmuch as pentamethylbenzene when repeatedly 
shaken with 3 to 4 times its weight of the acid during 36 to 48 hours, 
and then treated with ice, yields prehnitenesulphonic acid and a solid 
hydrocarbon, which is found to be hexamethylbenzene and not an 
octamethylantbracene (Abstr., 1886, 694). The action of sulphuric 
acid on durene (loc, cit,) may, therefore, be regarded as resulting in 
the formation of pseudocumene and peni^methylbenzene, the latter in 
the presence of the acid undergoing furtJier change into pvehnitine 
and hexamethylbenzene. W. P. W. 

Resorcinol-derivative®. By W. WiUi and W. Pukalii (Ber,, 
20, 1119—1136).—iEscdletin has been reoogmsed as a dihydioxy-* 
derivative of ooumarin, but the trihydroxybenzene, from which it as 
derived, has as yet not b^n isolated. The starting point of expe¬ 
riments made in this direction was the preparation of benzeneazc- 
resorcinol, C 6 H 8 (OH)i'NjPh [OH ; OH: NjPh » 1:3:4], fepom resor¬ 
cinol, by means of the diaao-reaotion* This substance, previously. 
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di^iieribed ly other investigators, yields with ethyl iodide in presence 
of potash a mono- and a di-ethoxy-derivative. The former, 

OH-C«H3(OBt>IfaPh, 

orystallises in prisms resembling alizarin; it melts at 87®, is readily 
solnble in alcohol, insoluble in water; the latter crystallises in 
yellowish-red needles melting at 70*5®, soluble in alcohol and 
ether. On hydrogenation with tin and hydrochloric acid, the 
stannochlorides of aniline and amidodiethoxyresorcinol are produced. 
The hydrochloride of the latter exists in two modifications, namely, 
as glistening needles or a grey, crystalline powder, both of which melt 
at 198®, and are converted the one into the other according to the con¬ 
ditions of crystallisation. The free base, C 6 H 3 (OEt)/NH 2 , crystallises 
in broad needles melting at 32® ; its salts ate very soluble and readily 
oxidised; the dibrowo-derivative crystallises in needles melting at 
112®; the acetyU and the henzoyUierivQutiveB melt at 120*5® and 113*5® 
respectively. When amidodiethoxyresorcinol is oxidised either by 
exposure to air or more readily by a ferric salt, a deep blue liquid is 
obtained, from which a violet-brown precipitate separates, and may be 
purified by snblimation. This compound, CibH^iNOs, is formed thus : 
2C6H8(OEt>,NH, + O, = CihHojNOs -f NHa + EtOH; it crystallises 
in steel-blue needles melting at 170®, and is soluble in alcohol, iiiso- 
Inble in ether. It is probably a derivative of quinone, of the 
formula 0Et-CeH20a*NH-C«H,(0Et), [O : NHCeHsCOEt),: OEt; O =r 
1:2:3:4). 

Amidodiethoxyresorcinol, on oxidation with chromic acid, yields an 
ethoxyquinone, CsHaO^’OEt [0 : OEt: 0 = 1:3:4], crystallising in 
yellow needles melting at 117®; it dissolves in water, and its solution 
gives on addition of a trace of amidoethoxyresorcinol a blue coloration 
from formation of the above intermediate condensation-product. 
Ethoxyqniml^ C 6 H 3 (OH) 8 *OEt, obtained by redaction of the quinoT»e 
with sulphurous acid, crystallises in colourless prisms melting at 
112*5®, and is soluble in water, alcohol, and ether. The triethoxy- 
derivative, C«H 3 (OEt) 3 , crystallises in glistening needles melting at 
34®; from the corresponding phenol, lesculotin is derived. 

JB^AyJamtdore^ur(?tno/,011*06Hs(OKt)*NH3 [OH: OEt:NH3 = 1:3:4], 
prepared in a manner similsr to the above diethoxy-compound, fornis 
colourless needles melting at 148®, soluble in water and alcohol. On 
oxidation with chromic acid, it seems to yield a quinone. 

V. H. V. 

Besoroixiol-derivatiyes. By W. Pukall (Per., 20, 1136—1152). 
—Diastodiethylresoroinol chloride^ C 6 H 3 (OEt) 3 *N 2 Cl, obtained under 
particular conditions from amidodiethylresorcinol sulphate, is an 
unstable, crystalline substance, soluble in water with greenish-yollow 
coloration. By boiling water, as also by alkalis, it is readily converted 
into a diethylresorcinol, although the reaction is complicated by sub¬ 
sidiary changes, which lead probably to the formation of diresorcinol- 
darivatives. These substances were, therefore, separately examined. 

Tetrethyldir$sorcinoU OiaHeCOEt)!, prepared from diresorcinol and 
ethyl iodide in presence of alki^i crystallises in large, colourless 
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leaflets melting at 100 ®, soluble in ether, insoluble in water, aoide, and 
alkalis. 

Diethylresorcinolparazoresorcmol^ C 6 H 3 (OEt)*}*N’ 4 *C 0 H 3 (OH) 3 , pre* 
pared from dxazodiethoxyresorcinol and resorcinol, forms glistening 
green crystals melting at 193*5°, insoluble in water and dilute acids, 
readily soluble in alcohol. 

Orthophenylazoethylreaorcinoly PhN 3 *C 6 Hs(OH)’OEt, obtained toge* 
ther with the para-derivative, in small quantities by the ethylation of 
crude phenylazoresorcinol, crystallises in carmine-red needles, melts 
at 150°, is readily soluble in alcohol and ether, and in contradistinction 
to the para-derivative, is soluble in alkalis. By further ethylation, it 
is converted into the diethyl-derivative, PhN 3 *CflH 3 (OBt}s, which 
forms glistening tabular crystals melting at 90®, insoluble in water, 
acids, and alkalis. On reduction with tin and hydrochloric acid, it is 
converted into orthamidodlethylresorcinol hydrochloride^ 

CflHXOEtVNH3,HCl, 

which crystallises in colourless needles; the free base crystallises in 
leaflets melting at 124°, soluble in alcohol, insoluble in water. On 
oxidation, it yields a compound, Ci 8 U 2 ()N 204 , the constitution of which 
was not further investigated; it crystallises in brown-red needles 
melting at 207®. Attention is drawn to the formation of an ortho-, 
together with a para,- derivative in the diazo-reaction. Liebermann 
considers that the production of the ortho-derivative in this reaction 
is more common than has been hitherto suspected, but the quantities 
formed are insufficient for their separation. 

Diethylresorcinolorthazoresorcinol, C 0 H 3 ( OEt) 2 N’ 3 C 0 H 3 ( OH) 3 , pre¬ 
pared from diazodiethoxyresorcinol and an aqueous solution of 
resorcinol, is a reddish-yellow, crystalline precipitate, melting at 
182*5®, soluble in alcohol and ether, insoluble in water. 

Experiments made with a view of obtaining the corresponding 
phenol led to no satisfactory results. V. H. V. 


Triphenylthiamimeline and a Third Triphenylammeline^ By 

B. Rathke (Ber., 20, 1065—1074 ).—Tnphenylthiammelinei 


NH< 


C(NPh>NPh 
C(NPh)—N 


>C-SH, 


is obtained, together with other products, by heating triphenylthio- 
dicyandiamine; it crystallises in leaflets melting at 238®, and is 
sparingly soluble in alcohol, moderately soluble in ohlorofonii. It 
functions both as an acid and a base, forming with mineral acids 
crystalline salts, such as the hydrochloride and sulphate, and also dis¬ 
solving in alkalis to form crystalline metallio derivatives, decom¬ 
posed by carbonic anhydride. When heated with ethyl bromide 
and alcohol, triphenylthiammcHne yields the hydrobromide of the cor¬ 
responding mercaptide, CaN 6 HPh 8 *SBt,HBr* This crystallises in 
colourless, strongly refractive prisms, of neutral reaction, and is con¬ 
verted into triphenvlammeline when boiled with alcohol. This sob- 
stance, also obtainable from tetraphenylmelamine, crystallises in 



ORGANIC CHEMISTRY. 


663 


eoloRrIess leftflets, often twinned* and melt* at 276® (nncorr.); its 
hffdroehloride crystallises in white ttoedleS, and the platinochhride is 
a yellow, crystalline precipitate. This substance seems to be isomeric 
with the two triphenylammelines described by Hofmann* 

If the mercaptide above mentioned is heated with alcoholic ammo* 
nia, a triphenylmelamine is obtained* which crystallises in minute 
needles melting at 185—188®, and is moderately soluble in alcohol. 
This substance is isomeric with the three known triphenylmelamines; 
its probable constitution is discussed* V. H. Y. 

Primary and Secondary Xylylamlnes from Xylenolsi By 

P. MiitiLiCK {Ber.j SO, 1039 — 1042),—When ammonio-zinc bromide 
(1 part), ammonium bromide (3 parts), anda-orthoxylenol [Me: Me; OH 
** 1: 2 j 4] (1 part), are heated for 40 hours at 300®, xylidine boiling 
at 215*—220° (the acetyl-derivative melts at 134®), and dixylylamine 
are obtained. The latter boils, with partial decomposition, at 330 — 
345®; it solidifies to a glassy mass when cooled by means of a mixture 
of ether and carbonic anhydride. 

«-Metaxylidine was prepared from a-metaxy1enol in a manner 
similar to the ortho-compound. It is colourless, but soon becomes 
brown ; it boils at 210—215°. The acetyl-derivative melts at 129*5®. 
The di-at-metaxylylamine, obtained in the same reaction, is an oil 
which boils at 305—310'^. Like the diortho-derivative, it solidifies 
when treated with ether and calcium anhydride* N. H. M. 

Aromatic Hydrozylamines. By A, MichaUl and G. M. Browne 
(J. pr. Chem, [2], 36, 358—859).—When an alcoholic solution of 
picric chloride is treated with aqueous hydroxylamine, dipicryU 
hydro^ylamine^ [C6Ha(N02)a]2N*0H, is obtained. This forms yellow 
needles soluble in alcohol. If ethyl picrate is substituted for the 
chloride, picrylhydroxylamine, is produced; this 

forms silky, yellow needles, is soluble in alcohol, ether, and glacial 
acetic acid, and melts at 99—100°. L. T. T. 

Azo*^Oompounds. By J. V. Janovsky {Monatsh, Chem,^ 8, 49 — 63 ; 
compare Abstr., 1886, 794 and 1024).—The bromazobenzenc melting at 
187®, and formerly descrilied (/cc. cit) as monobromazobenzene, is the 
dibromide* Paradrromazohimzene (N : Br = 1 : 4) melts at 8*2®, and 
crystallises in brilliant oran^ plates. It is easily soluble in hot and 
cold alcohol, ether, Ac. Wnen treated with nitric acid in glacial 
acetic acid solution, it yields two substances—(a) a bro'tnoniiroazohpnzene 
(N : Br s=; 1 : 4) melting at 107—108® (uncorr.), and crystallising in 
yellow needles; when boiled with ammonium sulphide this gives 
amidobromazobenzene crystallising in brilliant plates; (5) a para* 
dmiiToazohenzme^ melting at 190® and crystallising in woolly needles; 
when boiled with arntnonium sulphide, this yields an amido-corapound 
possessing strong tinctorial powers. When parabromazobenzene is 
treated with fuming sulphuric acid, a bromazobenzenesulpJwnic acid^ 
‘OwHaBrNa^SOsH 4* 8HtO, is formed; it crystallises in orange-brown 
needles with a golden lustre; it gives well-defined, crystalline sodium^ 
paUasmmf and zinc salts. The sodium salt is very insoluble in water. 
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The acid appear to be identical with the para^obenzenepaxwuU; 
phonic acid previoaslj described by the author (Abstr., 1684^ 
1146). 

The metabromazobenzene previously described (ioc. when 

treated with fuming sulphuric acid, yields metairomazobenzene^ 
mlphonic acidy Ci 2 HeBr]Sr 2 *S 03 H + IIH 2 O, which gives very inso- 
luble alkaline salts. The potassium salt is precipitated from a 1 per 
cent, solution of the chloride in the form of pearly needles; the sodium 
salt is also thrown down from a 1 per cent, solution of sodium chloride 
in yellow, nacreous needles. 

When orthodibromazoberizene (loo* cit) is treated with nitric acid 
in acetic acid solution, it yields a trimtrodihr(m>az6benzmie^ melting 
at 135® and crystallising in red needles. 

When orthonitroazobenzene, previously described (foe. ei^), is 
treated with bromine, it yields a mouobromonitroazobenzeney melting 
at 132". 

Orthonitroazobenzene behaves towards reducing agents in a manner 
entirely different from paranitroazobenzene (foe. cit). The substance 
with strong tinctorial powers previously described is now considered 

N—CeH 4 N : NC6H5 

by the author to be hexa-azoxybenzeue, 0^ 1 , an in- 

: NCeH* 

termediate reduction product. It is an orange-yellow powder con¬ 
sisting of microscopic scales, and melts at 206" without decomposition. 
The mononitrosulphonic acids of azobenzene have been previously 
described by the author (Abstr., 1882, 834, and 1883, 867). 

Orthoamidoazobenzene, the preparation of which has been pre¬ 
viously described (foe. cit.)y melts at 123®, and forms yellow needles 
with a brilliant lustre. Its salts are distinguished from those of 
ordinary amidoazobenzene by their form. 

Another substance formed by the nitration of azobenzene in glacial 
acetic acid seems to be a nitroazoxybenzerte; it melts at 122 , and 
forms red, pearly tables, often twinned like muscovite. When treated 
with bromine, it yields a bromine-compound, melting at 126®. 

G. H. M. 


Beaction of Diazoamido-oompounds with Phenols. By K. 

Hedmann tod L. CEconomides (Ber., 20, 904—909).—Further inves¬ 
tigation has shown that the formation of a hydroxyazo-oompound by 
the action of diazoamidobenzene on phenol (this vol., p. 480) is also 
brought about when other diazoamido-compounds are employed. 
Diazoamidobenzene, when added to fused resorcinol and carefully 
heated, yields aniline and benzeneazoresorcinol (Abstr., 1878, 219). 
Diazoamidoparatoluene yields paratoluidine and paratolueneazophenol 
(this Joum., 1876, i, 268) when heated with phenol on a water-lmtb, 
and when added to fused resorcinol it forms paratoluidine and pc^ra^ 
tolaeneazoresorcinol, C7H7*!Nr3*CtH3(OH)8* This crystallises in yellowiah*> 
red needles, melts at 184"^, and is re^ily soluble in alcohol, ether, 
benzene, and chloroform, yielding ozange-oolonred solutions, 
diazoamidoparachlorobenzeue and phenol, when heated on a waters 
bath, paracniorauiline is obtained toother with chUmtbeimueazopkei^ 
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C^HiCMTf^CiiHi'OH; this crystallises from chloroform in reddish- 
yellbw needles, and melts at 161—162®. The action of phenol on 
diaaoamidometabenzoic acid takes place more slowly than is the case 
with the foregoing diazoamido-compoands, but proceeds similarly, 
inasmuch as metamidobenzoic acid and phenolazobenzoic acid are 
obtained. 

Hydroxyazo-compounds are also formed by the action of phenols 
on mixed diazoamido-compounds, and the results of the experiments 
are given in quantitative form. When diazoamidobenzeneparatoluene 
is heated with phenol at 100 ®, approximately equal weights of aniline 
and paratoluidine are obtained together with a compound melting 
at 122 ®, and consisting of two hydroxyazo-compounds which have 
not yet been separated. Diazoamidobenzeneparatoluene and resorcinol 
heated on a water-bath yield aniline, paratoluidine, and a hydroxyazo- 
compound. On heating diazoamidoparachlorobenzenebenzene and 
phenol at 90®, parachloraniline and bydroxyazobenzene were obtained, 
whilst diazoamidoparachlorobenzeneparatoluene and phenol heated 
first at 80—90® and afterwards at 110 ®, yield parachloraniline and 
paratolueneazophenol. W. P. W. 

Clnnamyl Hydrazine. By L. Knork (Per., 20, 1107—1108).— 
In order to examine whether the formation of pyrazoline-derivatives 
from phenylhydrazine and acids of the acrylic series is analogous to 
the formation of pyrazole-deiivatives from unsaturated ketones, 
cinnamyl hydrazine was prepared and its products of decomposition 
investigated. The hydrazide, C 13 H 14 N 2 O, prepared from cinnamic 
acid or its ethereal salt, crystallises in minute needles which melt 
at 183®. On dry distillation, an oil passes over which solidifies in 
the crystalline form; its composition is expressed by the formula 
CwHwNaO; it melts at 251®, is insoluble in water, sparingly soluble 
in alcohol and ether, readily in alkalis and acids. It is proposed to 
carry on further investigations on homologous compounds. 

V. H. V. 

Phenazozine—a New Chromogen. By A. Bernthsen { Ber .^ 

20, 942—944).— Phmazoxine^ CeH 4 <^^>CflH 4 , is obtained when 

equimolecnlar proportions of catechol and orthamidophenol are 
heated at 260—28U^ for 40 hours, and after treating the residue with 
water and aqueous soda, can be extracted from it by ether. It 
crystallises in bright, colourless scales, melts at 148®, distils with 
slight decomposition, and is readily soluble in alcohol, ether, benzene, 
and chloroform, sparingly soluble in light petroleum. When treated 
with concentrated nitric acid, it yields a crystalline nifro-derivative, 
which on reduction with tin and hydrochloric acid, and subsequent 
oxidation with ferric chloride, is converted into a reddish-violet dye ; 
the reaction corresponding with the formation of Lauth’s violet 
(thionine) fmm thiodi^iheiiylamine. Phenazoxine dissolves in con- 
oenteated sulphuric acid with a violet-red colour, and its alcoholic 
solution yields a dark bluish-green coloration with ferric chloride, 
and a deep blue with bromine*water. W. P. W. 
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Action of Dehydrating Agents on BensylideneaeetoactmA* 

By N. Zelinsky (Ber., 20, 922—924 ).—BmzyUdsnsaeeiimmef 

CHPh : OH-CMe : NOH, 

is obtained when benzylideneacetone (1 mol.) dissolyed in alcohol 
added to a solation of hydroxylamine hydrochloride (1^ moh) and 
sodium hydroxide (1^ mol.) in aqueous alcohol, and the whole heated 
for some hours on the water-bath. It is crystalline, melts at 
116®, boils without decomposition at 220® under 100 mm. pressure, 
and with bromine yields an additive compound, melting at 144—146® 
with decomposition. 

With acetic chloride, an acetyl-derivative, CHPh 1 0H*CMe * KOAc, 
is obtained, melting at 90—91®. Sulphuric acid does not effect a 
condensation, but phosphoric anhydride, or still better, phosphorus 
oxychloride reacts with benzylideneacetoxime yielding an oil having 
basic properties. W. P. W* 

Methyl- and Ethyl-orange, and the Derived Dimethyl- and 
Diethyl-thionines. By A. Bernthsen and A. Goskb (Ber,, 20, 924 
—934).— Methyl-orange (sodium methylaraidoazobenzenesnlphonate), 
SOa]Sra*C 6 H 4 ’Na*CfiH 4 *NHMe, is obtained by diazotising sulphanilic acid 
and gradually adding the product to an aqueous solution of pure methyU 
aniline hydrochloride heated at 30® ; reddish-violet needles separate 
in large quantity, and when filtered off are dissolved in aqueous soda. 
It crystallises in large, orange-red laminro, and is readily soluble in 
hot, but only sparingly solume in cold water. The yield amounts to 
30 per cent, of the theoretical quantity. 

Sodium diazoniethylamidobenzenesulphonatef SOaNa^CeHi’Na’NMePh, 
is formed together with methyl-orange in the pi’ocess just mentioned 
if dilute solutions arc employed, and the product is kept nearly 
neutral throughout by the continued addition either of aqueous soda 
or of sodium acetate; the methyl-oitinge is decomposed by heating 
with concentrated ammonium sulphide at 100® the product obtained 
on addition of salt to the solution, the diazoamido-compound remain¬ 
ing unaffected. It crystallises in white or very pale-yellow scales, is 
readily soluble in hot water, insoluble in alcohol, and is not affected 
by boiling with dilute alkali. Although colourless, it shows all the 
properties of a diazoamido-compound: thus, dilute acids oouvert it 
into the corresponding amidoazo-acid; when heated with concen¬ 
trated hydrochloric acid, it yields methylaniline and parapbenol- 
salphonic acid, and when warmed with an acetic acid solution of 
resorcinol it yields the yellowish-brown coloration characteristic of 
diazoamido-compounds. The authors find, moreover, that paradiazo- 
amidotoluene, when heated with ammonium sulphide at 100®, is 
obtained on cooling ^ in large, transparent, thin prisms of a pale- 
yellow colour, although diazoamidobenzene does not lose its yellow 
colour when similarly treated* 

EthyUorange (sodium ethylamidoazobenzeuesulphonate) is prepared 
by a method similar to that used to obtain the methyl-eompound, 
with the exception that the mixed solutions are kept nearly neutral 
throughout with aqueous soda. It crystallises in orange-red hunmie^ 
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Tha acid cpyirtalHaefl in gUstening, blnish-viofet needles, melii$ at 
about 244® with decomposition, and is insolable in cold water and hot 
alcohol. 

Methylparaphenylenediamine [NHs : NHMe = 1 : 4] is obtained to¬ 
gether with sodium sulphanilate when raethjl-orange is warmed with 
ammonium sulphide. It boils at 257—259*5°, does not solidify in a 
freezing mixture, and is readily soluble in water, alcohol, and ether. 
The Bulphate, (C 7 HioN 2 ) 2 ,H 2 S 04 , crystallises in needles. The corre¬ 
sponding ethylparaphenylenediamine (this vol., p. 244) can be obtained 
similarly from ethyl-orange; its sulphate^ C 8 Hi 2 N 2 ,HaS 04 , crystallises 
in long, colourless needles or thin prisms. 

aHs-s. 


is obtained by the action 




DimeihyUhioniney NMe^ | 

^N-C«H3(NHMe) 
of ferric chloride and hydrogen sulphide on methylparaphenylene- 
diamine in acid solution; at the same time, a red compound analogous 
to methylene-red is also formed. The base is sparingly soluble in 
ether and alcohol, and the alcoholic solution shows a red fluorescence. 
The hydrochloride dissolves in water with a beautiful blue colour, and 
shows a reddish-brown fluorescence; the hy dr iodide is a dark-blue 
powder, soluble in hot water and hot alcohol; it dyes silk an 
almost pure blue. When the base is boiled with much water, it is 

CeHa-S 

converted into methylthionoline, 0( I and when 






•CeHsCNHMe)" 

further saponified with 70 per cent, sulphuric acid yields thionol 
(Abstr., 1886, 63). 

Diethylthionme obtained in a similar manner from ethylparapbenyl- 
enediamine, verv closely resembles dimethylthionine in the colour of 
solutions, and the positions of the absorption-bands of the two com¬ 
pounds are almost identical. The maximum absorption of the darker 
band lies between 0 and D and near = 625, that of the lighter 
band near V = 580 to 685. W. P. W. 


Aotdon of Nitrous Acid on Orthoamidobenzamide. By A. 

WtiDmoE and H. Finger (/. pr, Chem, [2], 36, 262—264).—Kqui- 
molecular proportions of sodium nitrite and a salt of orthoamidobenz- 
amide are mixed in aqueous solution, when a yellowish-brown 
crystalline substance separates. Its composition is represented by 
the formula C 7 H 5 NaO, it melts at 213®, and is easily soluble in alkalis. 
The following derivatives are described: the sodium salt, CTHiNaN^O; 
the ammonium and silver salts; and the methyl salt, C 7 H 4 MeN 80 , 
which can also be obtained by the action of nitrous acid on ortho- 
amidobenzomethylamide; the constitution of the substance CTHsNaO 


is thus determined to be 


H. B. 


Oatoies of Paraxyloqulnone. By J. Sulfowsxi (Bar., 20, 977 
•^9Bl)*--^Pairmyloqmnoneoxim CeHjMeaO .* NOH [Me : 0: Me; NOH 
asft 1; 2: 4 t 5], is obtained, together with a small quantity of the 
dioxime, when 10 grams of paraxyloquinone dissolved in 300 cc. of 



ABSTRACTS OF CHSMXCAL PAPERS. 


80 per cent, aloohol is boiled witb 5 fiframs of bydrox^laittine bydro* 
chloride for two hours. It crystallises in small, yellowish needles, 
melts at 168®, and is insoluble in water, readily soluble in alcohol, 
other, and benzene. On reduction with tin and hydrochloric acid, it 
jieldiB paramiihxylenol AydrocAZortdc, crystallising in small needles; 
the base forms silvery scales, and melts at 242® with decompo8tti6o. 

Paraxyhquinonedioximeis formed, together with an equal proportion 
of the monoxime, when twice the above quantity of hydroxylamine 
hydrochloride is employed. It is crystalline, melts at about 272®, and 
is insoluble in water, very sparingly soluble in hot alcohol, benzene, 
and acetic acid. The dmcetyl-ierivative crystallises in small, yellow 
prisms, melts at 170®, and is readily soluble in hot alcohol and benzene, 
insoluble in dilute alkalis. When reduced with tin and hydrochloric 
acid, the dioxime yields diarrMoxylene hydrochloride; this crystallises 
in white, glistening scales, and the base forms scales melting at 142® 
with decomposition. 

When paramidoxylenol is heated with chloranil in acetic acid solu¬ 
tion, a beautiful bluish-violet dye is obtained, together with tetra- 
chloroquinol. The dye is insoluble in water, but soluble in alcohol, 
ether, benzene, and acetone, alkalis dissolve it with a pure blue colour, 
and the bluish-green solution in sulphuric acid shows a general dark¬ 
ening of the i^ed end of the spectrum; analyses point to the formula 
CjiH^eN^Oa. W. P. W* 

Bromorthdtoluic and Bromophthalio Acids. ^ C. Noukrtssok 
(Ber.y 20, 1016 — 1017). — CsHsMefiirCN [1:5:2], 
is prepared from bromorthotoluidine by Sandmeyer’s reaction; it 
crystallises from alcohol in long needles which melt at 70®; it distils 
readily with steam. When 10 grams of the nitrile are boiled with a 
solution of 10 grams of caustic soda in 100 c.c. of alcohol for 1J hours, 
a mixture of bromotoluic acid and its amide is obtained. The latter 
dissolves in 10 parts of boiling alcohol, and separates in lustrous 

? late8 melting at 180®: it sublimes in needles which melt at 181—182®. 

7hen treated with concentrated alcoholic potash solution,, or with 
diluted sulphuric acid, it is converted into bromorthotolnic ao^, 

[Me : COOH : Br = 1 : 2 : 6], 

melting at 187®. When bromorthotolnic acid is oxidis|^d witb 
potassium permanganate, it is converted into /i-bromophthalio acid, 
[COOH 2 : Br 1 ; 2 : 5]; this is very soluble in warm water, and 
melts at 168®; the anhydride melts at 106—108®, and boils at 
297—301®. 70 grams of bromorthotoluidine yielded 60 grams of 
nitrile, and then 56 grams of toluic acid and 53 grants of crude 
bromophthalio acid. Is, H. M. 

Bednetion of the Isomeric Bromoclxmamto Acids. By A. 

Michael (/. pr. Ohem, [2], 36, 367—368).-—The author succeeded 

in reducing the so-called a- and /3-bromocinuamic acids to dnuatuic 
acids by treating their solutions in glacial ^eiio acid wl4h sine-dust 
No evolution of hydrogen takes pla^ until 2 or 8 drops of platinum 
chloride has been added to the mixture. The acids appear to show 
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Blight differences of crjstalline form, &c., bnt whether this is due to 
traces of impurities merely is now being investigated. L. T. T. 

Mono* and Dl-hydroxytoluic Acids. By S. Weinbeich (Ber., 
20, 981—983).—Hydroxytoluic acid can readily be obtained from 
paratolaidine by converting it into the nitrile by Sandmeyer’s reaction, 
saponifying this with snlphuric acid, sulphonating the toluic acid 
with concentrated sulphuric acid at 150—160®, and fusing the potas* 
Siam salt of the resulting sulphotoluic acid with four times its weight 
of potassium hydroxide. 

jDihydrooByioluic acid is prepared by heating paratoluic acid with 
crystallised sulphuric acid and phosphorus pentoxide at 250°. The 
barium salt, C 00 H*C 6 HaMe(S 03 )aBa -h 5 H 2 O, of the disnipho- 
toluic acid obtained was analysed. On fusing the potassium salt 
with )>otasBium hydroxide, dihydroxytoluic acid is obtained ; this 
sublimes in colourless needles, melts at 175—176°, and is readily 
soluble in water, alcohol, and ether, sparingly soluble in benzene, 
toluene, and light petroleum. W. P. W. 

Ethyl Phthalate Chloride and its Decomposition with Ethyl 
Sodiomalonate. By N. Zelinsky (Per., 20, lull)— lOlli).—Ethyl 
phthalate ckhride^ COOEt'C 6 H 4 *COCl, is obtained by the action of 
phosphorus trichloride on sodium ethyl phthalate in presence of 
benzene or toluene as diluent; the solutions should be kept as cool as 
possible. The compound could not be isolated. When the solution 
in benzene, after being poured off from, the phosphorous acid formed in 
the reaction, is treated with ethyl sodiomalonate suspended in benzene, 
a reaction takes place with separation of sodium chloride. The product 
is filtered, distilled in a vacuum until free from hydrocarbon and 
unchanged ethyl malonate, and the residue gradually treated with 
alcoholic potash. A potassium salt is obtained which is washed with 
alcohol, dissolved in water, and treated with sulphuric acid; the acid 
thus liberated is recrystallised from ether. It has the formula 
CsiBtoOio, and melts rather above 180® with evolution of carbonic 
anhydride. When the product of the reaction is treated with an 
excess of alcoholic potash, a potassium salt different from that first 
obtained is formed; it yields an acid of the formula 

0(C00H)2(00-C,H4-000H)2, 

of which the acid CmHisOio is the monethyl salt^ Ci9H„EtO,o. 

N. H. M. 

Aotion of PhenylhydrAsme on Anhydrides of Bibasic Acids, 
and especially on Phthalic Anhydride. By B. HOtte (/. pr. 
Ohem. [2], 36, 265—^298).—^When phenylhydrazine and phthalic 
anhydride in molecular proportion are intimately mixed, phenyl* 
hydrazinephthalio acid, COOH*CeH 4 *CO*NH*NHPh, already described 
by Pelliszari (Abstr., 1886, 1025), is formed. The author finds the 
melting point to be 165—166®. The name anilidophthalaminio a>dd is 
proposed as most appropriate for this substance. When heated at 
160—170®, this compound loses water, and is converted into phthalyl* 
plfenylhydiasine (Abstr., 1886, 363). The author was quite unable 
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to obtain tbe isomeric compound meltiniar at 2l(r, eadd by Pelli^aari 
(loc, cit) to be formed at the same time. Tbe oonstitution oi the above 
CO 

compound is C 6 H 4 <QQ>N*NHPh. 

a^PhtJmlyldiphenylhjdrazine^ OeHi! (CO )2 * N^NPh®, is prepared bj 
heating, phthalio anhydride and diphenylhydrazine at 150 -t 170*’; it 
crystallises in greenish-yellow plates, is soluble in alcohol, and m^ts 
at 154—155^ 

^•Phthalylbemoylphmylhydrazinef GeEU ' (CO )2 ^ N^STBzPh, is ob¬ 
tained when a-phthalylhydrazine and benzoic chloride in molecular 
pj'oportion are heated together at 160—170®. It forms small, mono- 
clinic tables, soluble in benzene, alcohol, and ether, and melts at 193**. 
When heated in closed tubes with fuming hydrochloric acid, it yields 
phenylhydrazine, and phthalio and benzoic acids. a^-Phthalylnitroso* 
phenylkydrazine^ C 6 H 4 ! ( 00 ) 2 1 N*NPh*NO, is formed by treating the 
hydrazide suspended in ether with nitrous anhydride. It crystallises 
in pale yellow, rhombic tables, sparingly soluble in ether, and melting 
at 153—154®. During one preparation of this substance, the author 
obtained a substance crystallising in white scales, and decomposing 
with explosive violence slightly above 80°. The substance soon became 
brown, and decomposed to a thick liquid of irritating odour. The 
nitroso-compound can also be obtained by passing nitrous anhydride 
into glacial acetic acid in which the hydrazide is suspended, lE care 
be taken to keep the mixture cool. If the current of anhydride is con¬ 
tinued until the mixture becomes green, a-phthalylnitrophenylhydrazine^ 
C 8 H 4 : ( 00 ) 2 1 N'NPh^NOa, is obtained. This forms yellow, rhombic 
tables, soluble in alcohol and ether, and melts with decomposition at 
147—148^. With aqueous potash, it is decomposed into phthalic acid, 
phenylhydrazine, and potassium nitrite. If nitrous anhydride be passed 
into a hot acetic solution of a-phthalylphenylhydrasine, OL-phthalyldi^ 
nitrophenylhydrazine is formed. This is soluble in glacial acetic apid, 
from which it is precipitated in yellow flocks on the addition of water. 
It melts with decomposition at 182®, and is also decomposed by boiling 
alcohol or water. The one nitro-gronp has undoubtedly displaced the 
imidic hydrogen, but the position of the second is doubtful. When 
«-phthalylphenylhydrazine is heated with alcoholic ammonia in closed 
tubes at 70—80® for about three hours, phthalylphmylhydruiiiiamidet 
NH 2 * 00 * 0 «H 4 *CO*lf 2 H 2 Ph, is formed. It is soluble in alcohol, nearly 
insoluble in ether, and crystallises in white plates melting at 146®« 
When heated at 160—170®, or when boiled with dilute alcohol, 
ammonia is evolved and ^-phthalylphenylbydrazine (see below) is 
formed; the latter is also produced when the heating of the closed 
tubes is extended much beyond three hours. 

When phthalic anhydride is mixed with excess of ^henylhydrs^ 
zine, reaction occurs as above, but if the mixture is heatm at 
150® for three or four hours, pMhalyldiphensldikydmtine (ddanilido^ 
phthalyldiamide)^ CaH 4 (CO*NH*NHPh) 2 f is formed; this crystallises 
in white tables melting at 191°. When heated with dilute hydrc^ 
chloric acid, it is decomposed into a-phthalylphenylhydrazine and 
jAenylhydrazine. If, however, the diamide is heated alone at 
160—170®, phenylhydrazine is eliminated and P^hthalyJphefiiylbydr^ 
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is formed. This is also produced if the 

original mixture is heated at 160—170®. It crystallises in colourless 
prisms soluble in boiling alcohol, chloroform, and ether, and in alkalis, 
and melts at 210^, This compound has already been obtained by 
Pellizzari (ioc, but its formation is undoubtedly due to the inter* 
mediate formation of the diamide, and not to the direct action of 
phthalic anhydride and phenylhydrazine in molecular proportion, as 
stated by Pelliszari, Its ammonium salt yields with silver nitrate a white 

voluminous precipitate, C 6 H 4 <^ 0 q,^P^>, soluble in ammonia, and 

unaltered by light. The ethyl salt crystallises in white needles soluble 
in alcohol and ether, and melts at 105—106°, When /3-phthalyl. 
phenylhydrazine m heated with excess of benzoic chloride at 2 C^®, 

P-phthalylbenzoylphenylhydraziue^ If 

crystalline, and melts at 122 ®, and has a faint odour of ethyl 
benzoate, 

When bexwoylphenylhydmaine and phthalic anhydride are heated 
together at 180®, phthalylphenylbmizohydrazinic cmd^ 

COOH-C«H*-CO : NPh-NBz, 

is formed. It crystallises iu white prisms melting at 172°, and 
soluble in alcohol. If the acid is heated alone, or the original mixture 
is heated at 220 ® for about a day, benzoic acid is eliminated, and 
^S-phthalylphenylhydrazine formed. 

When phenylnydrazine is heated with succinic anhydride,a-st*coiwyi- 
phenylhydrazine^ CjH*! (CO)?! N'KHPh, is obtained whether the hydr¬ 
azine is in excess or not. It crystallises in white plates melting at 
155®, and with nitrous acid yields a nitroso-derivative forming yellow, 
feathery crystals molting at 83—84®. No corresponding /J*compound 
could 1 ^ obtained. 

Maleic anhydride yields with phenylhydrazine walei/lphenylhydrazine^ 
C^H#; (00)» ! N’JSTHPh. It crystallises in needles which darken at 
^180®, and melt at 258—259®. If excess of the hydrazine is used, a 
dark brown, resinous mass is formed^ from which no crystalline 
substance could be isolated. L, T. T. 

Xtbyl Tliphmaylcarbinylmalonateand /^-Triphcnylpropionio 
AcidL, By G. G. Hisnoeuson (Ber., 20, 1014—1015 ).—Mhyl triphenyU 
mrHnylmaloiiW^te, CPh**CIi(COOEt)*, is prepared by adding ethyl 
sodiomalonate to an ethereal solution of triphenylcarbinyl bromide. 
It cryataUiaes from, boiling absolute alcohol in slender needles melting 
at 138*6®. 

fi^Tnpkmflprqpumic acid^ CPVCHa’COOH, is obtained by saponi- 
fyii^ tlm above ethyl salt with alcoholic potash. It melts at 177®, is 
lumest msoluble in water, soluble in alcohol, and very readily soluble 
in father. The s&dmm saU (with 1 mol. H 3 O) is readily soluble; the 
harium mU (with 1 mol. H,0) crystallises in needles sparingly soluble 
in bot wateri tha Biker bqU is insoluble iu water. N. H. M. 
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Action of Ethyl Bodaoetoaoctate and Ethyl Eodic^aloiiate 
on the Ethyl Salts of ITnsaturated Acids. By A. UimAth (J. pr. 
Chem, [2], 36, 349—357).—When ethyl sodiomalonate is added to 
an alcoholic solution of ethyl oinnamate, it dissolres, and if the solu¬ 
tion is allowed to remain for some time, or is heated for a short time 
at 100®, and then mixed with water, an oil is obtained. This oil boils 
with partial decomposition at 305—^310®, but under 15 mm. pressure 
distils without change at 213—215*^. It has the constitution 

COOEt-OHa-CHPh-CH(COOEt)a. 

When saponified with strong potash or baryta, the ether yields 
phenylgl^tarit acidy COOH*CHa*CHPh*CH 2 *COOH, which crystallises 
in prisms easily soluble in alcohol and ethyl acetate, sparingly in 
benzene, insoluble in water; it melts at 137"5—138*5®. The silver 
salt is stable towards light. 

When ethyl sodacetoacetate is substituted for ethyl sodiomalonate 
in the above reaction, a similar additive product seems to be formed, 
but the author has not yet isolated it, as it decomposes on boiling, 
even in a vacuum. The aqueous layer, however, eontains a compound, 
Ci 6 H,fl 04 , which is probably formed by the elimination of sodium 
methylate from the additive compound first formed. It crystallises 
in needles soluble in alcohol, and melts at 139*5—140*5°. It shows 
the properties of a monobasic acid, and yields a silver salt crystallising 
in needles. 

Ethyl citraconate and ethyl sodacetoacetate yield an additive com¬ 
pound, C 15 H 24 O 7 , which forms a colourless oil, boiling at 173—174° 
under 26 mm. pressure. The aqueous layer also contains an acid, 
which, however, has not yet been isolated. These results show that in 
the action of ethyl sodiomalonate on ethyl ^-bromacrylate lately 
described by the author (this vol., p. 468), the action need not neces¬ 
sarily be due to the direct elimination of sodium and bromine, but 
that an additive product may first be formed, and sodium bromide be 
afterwards eliminated. This reaction is therefore not a proof that 
Perkin’s trimethylene-derivatives are open-chain derivatives. 

The author finds that ethyl disodomalonate does not act on ethyl 
succinate in the cold, but that at high temperatures it seems to* 
split up into ethyl sodiomalonate and sodium ethylate, and then ethyl 
Bucciuosuccinate is formed. L. T. T. 

Formation of Indigo-blue from OrtbonitropliMiolproploliG 
Acid by Means of Potassium Cyanide. By A. Miohasl (/. pr, 
Chem. [ 2 ], 36, 254—256).—A solution of sodium orthonitropbenyl- 
propiolate, when heated with pure potassium cyanide and a little 
glucose, gives rise to the formation of indigo-blue, even in the presence 
of a large excess of hydrocyanic acid. With potassium cyanide alone, 
nothing but intermediate products seem to be formed. The action is 
to be regarded as one of simultaneous oxidation and redaction. ^ 

H. B' 

Derivatives of Benzidine-, By P. Bntsvmn, and 0. N". Wif* 
(Per., 20,1023—1030 ).—Tetramidodiphenylj is obtained 

by warming orthodmitrobenzidme with sttonous chloride andhydrC- 
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oUoriQ acid. Tlie product is warmed with tin, diluted, and treated 
with hydrogen sulphide. It is then filtered and quickly evaporated 
in a current of hydrogen sulphide; the hydrochloride separates in 
white needles (with 2 mols. H^O). This is very readily soluble in 
water, and is precipitated on adding hydrochloric acid. The free 
base crystallises in plates of a silvery lustre, resembling benzidine; it 
becomes black when filtered, and therefore could not be analysed. 
The sulphate, Ci 2 H(i(NHa) 4 *H 2 S 04 , ciystallises in slender, white needles, 
very sparingly soluble in water, alcohol, and ether. When the acetate 
is treated with phenanthraquinone hydrogen sulphite (2 mols.) a con¬ 
demnation product is obtained. It is sparingly soluble, and sublimes in 
yellow needles. Sulphuric acid dissolves it with a fine violet colour, 
which, when the solution is diluted, changes to red, orange, and yellow. 
When the acetate is treated with a solution of benzil in glacial aoetic 
CPh-N N*CPh 

acid, the compound H | I || is formed. It is a whitish- 

CPh-N'^ ^N-CPh 

yellow substance, insoluble in alcohol, but readily soluble in phenol, 
from which it crystallises on adding glacial acetic acid. It does not 
melt at 270®. Whe|> the solution in sulphuric acid is carefully diluteiJ, 
the sulphate crystallises in lemon-yellow needles. 

The properties of tetramidodiphenyl and its power of condensing 
with orthodiketones, show that the four amido-groups form two pairs 
in the ortho-position; this, together with the fact that amido-groups 
in the original benzidine used have the para-position, points to the 
constitution [NH, : NH*: = 

4:3:1] for tetramidodiphenyl. In Strackosch’s dinitrobenzidine 
(Ber.f 6, 236), the nitro-groups have the meta-position. When it 
is diazotised and the product boiled with alcohol, dinitrodiphenyl, 
C6H4(N02)*CoH 4(N02) [N02 = 3], is obtained almost quantitatively. 
The latter crystallises from alcohol and glacial acetic acid in small 
yellow needles. It is dichroic, and melts at 197—198*^. 

Symmetrical metadiamidophenyl, CBH 4 (NH 2 )*CfiH 4 (NH 2 ) is prepared 
by reducing the nitro-compound with tin and hydrochloric acid. It 
is obtained as an oil, which solidifies after some days, and is sparingly 
soluble in water, readily in ether. The diacetate forms long needles, 
insoluble in water, sparingly soluble in alcohol, toluene, an<i cumene, 
more readily in phenol and glacial aoetic acid. It melts at 257—258®. 
The sulphate crystallises in long needles, insoluble in cold water, 
sparingly soluble in alcohol. When the base is diazotised, and the 
product treated with sodium naphthionate, an isomeride of Consro-red 
is obtained; this forms a reddish-yellow solution in water. Unmor¬ 
danted cotton-wool is dyed by it an orange colour; the colour is not 
so deep, and is less readily obtained than in the case of Con go-red. 

N. H. M. 

Beriyatlves of Diphenylethane. By K. Heumann and J. 
WiBRNlE (Bsr., 20, 909 — 915). — The authors find that diainidodi- 
bensyl (Atmalen^ 137, 260), tetramethyldiamidodiphenylethane 
(Abstr., 1879, 714), and the dibydroxydiphenylethane obtained when 
the former is diazotised, are not leuco-compounds, since they do not 

TOL. LII. 2 V 
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f^ive dyes but only paJe-brown, greeni or colourless products Mrben 
treated with various oxidising agents. 

The methiodide of tetramethyldiamidodiphenjlethane, 

NMe,*CeH4-OHj*CH2-OeH4-NMe2,MeI, 

is formed when diarnidodibenzyl is heated with methyl iodide and a 
small quantity of potassium hydroxide at 150—180® for some l^ours; it 
cannot, however, be converted into the base by heating it with hydro¬ 
chloric acid at 160®, whilst when heated to incipient fusion it yields a 
hew base crystallising in small crusts. In the preparation of tetra- 
rnethyldiamidodiphenylethane by Schoop’s method \loc* ciL), an oily 
base is also formed, and can be separated from it by cooling. 

W. P. W. 

Tetramethyldiamidobenzophenone. By J. H. Ziegler (Ber.^ 
20, 1111—1113).—Contrary to the observations of Miinchmeyor, 
tetramethyldiamidobenzophenone readily yields a condensation^pro- 
duct with phenylhydrazine hydrochloride; the hydrazide obtained 
crystallises in groups of needles, melting at 174—175®, soluble in 
ether, light petroleum, and benzene. With concentrated sulphuric 
acid, it forms a red salt, dissolving in sulphuric acid with red colora¬ 
tion ; on addition of water the red changes to yellow, with evolution 
of hydrochloric acid. The hydroxide gives Liebermann’s reaction, 
and with oxidising agents yields a light-green, and subsequently a 
brown coloration. V. H. V. 

Synthesis of Juglone. By A. Bernthsen and A. Semper (Per., 
20, 934—941).~a-Hydroxyphthalic acid [OH : COOH : COOH =5 
1 : 2 : 3] is obtained when finely powdered juglone is gradually added 
to an alkaline solution of hydrogen peroxide, and the product, after 
treatment with sulphuric acid, is extracted with ether. This result 
confirms the author’s view that juglone has the constitution 
[OH : 0 : 0 = 1' : 1 : 4] (Abfltr., 1886, 548; 1886, 363), which is 
further supported by the synthetical formation of the compound from 
1 : 4' dihydroxynaphthalene on oxidation. When dihydroxynaphtha- 
lene (Proc., 1887, 43), made into a thin paste with water, is treated 
with an excess of chromic mixture and allowed to remain for 24 hours, 
a hydroxynaphthaquinone separates, and after purification is found to 
be identical with juglone. The acetyl-derivative and the oxime of the 
synthetical compound are likewise identical with the corresponding 
juglone-derivatives. 

The derivative of 1:4' dihydroxynaphthalene is crystalline, 

melts at 169—160®, and is converted into acetyljuglone on oxidation 
with chromic mixture. W. P. W. 

1 : 3 Naphthylenediamine. By C. Urban (Per., 20, 973—974). 
—The dinitronaphthalene (m. p. = 144®) obtained on diazotising 
Liebermann and Hammerschlag’s dinitronaphthylamine (this Journal, 
1876, ii, 80), yields 1 : 3 naphthylenediamine when reduced with tin 
and hydrochloric acid, inasmuch as the product reacts as a meta^ 
diamine with nitrous acid, and with diuzo-compounds yields a chry? 
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BOidine. The JiydroMoride, CioH8(NH2)2,2HCl, is readily soluble in 
water, soluble in alcohol, and sparingly soluble in ethoi*; the acetyl- 
derivative crystallises in colourless, transparent prisms, melts at 
154—156®, and is readily soluble in benzene. W, P. W. 

^-Naphthyl-derivativea. By E. Bamberger and O. Boekmann 
(Ber., 20, 1116 — 1119).— P-NapJithoUMamide^ CioH7’CS*NH2, ob¬ 
tained by digesting jS-naphthonitrile with ammonium sulphide, 
crystallises in long, pale-yellow needles, melting at 149°, and soluble 
in alcohol and ether, as also in hot water, but with decomposition 
into the nitrile and hydrogen sulphide. The thiamide, on hydrogena¬ 
tion with zinc and hydrochloric acid, yields p-naphthylmethylnmine 
hydrochloride^ CioH 7 *Cn 2 *NH 2 ,HCl, which crystallises in fiat prisms, 
melting at 260—270°; the platinochloride and pierate forms 
sparingly soluble needles. The free base crystallises in glistening 
thick prisms; it absorbs carbonic anhydride from the air with great 
avidity, and is sparingly soluble in cold, more readily in hot water and 
alcohol. By nitrous acid, the amine is converted into the corf-espond- 
ing naphthyl carbinol^ CioH^-CHa'OH, crystallising in silky needles, 
melting at 80—80"5° ; when oxidised with chromic mixture, it 
yields the aldehyde^ CioH 7 'CHO, which crystallises in a similar form, 
and melts at 60*6—61°. This aldehyde has previously been obtainecl 
from /3-naphthoic acid, as also from naphthyl chloride ; it reduces 
ammoniacal solutions of silver, gives a i*ed coloration with rosaniline 
sulphite, and a leuco-base with zinc chloride and dimethylaniline. 

V. H. V. 

Nitrosanthrone. By A. Gimbel (Ber., 20, 974—977).—When 
nitrosoantbrone (Abstr., 1881, 99) is treated with various reducing 
agents, a small yield of a base is obtained, which readily oxidises in 
the air, with the loss of its basic properties and of a portion of its 
nitrogen. On heating equimolecular proportions of nitrosoantbrone 
and bi'omine dissolved in carbon bisulphide at 75°, dibromanthra- 
cene (m. p. 221°) is formed together wdth nitrous acid and nitric 
oxide, but no hydrogen bromide; whilst when bromine alone acts on 
the compound, a mixture of bromine additive-compounds of bromi- 
nated anthracene is obtained. Those are white, amorphous powders, 
melt at about 260° with evolution of bromine, and are converted into 
high brominated anthracenes by the action of alcoholic potash. 
When nitrosoantbrone is heated with concentrated hydrobromic acid 
at 260°, the above dibromanthracene is formed ; concentrated hydro¬ 
chloric acid at 180° converts it into a mixture of mono- and di- 
ohloranthracene, and with carbonyl chloride in benzene solution at 
160° it yields dichloranthracene. W. P. W. 

Action of Hydrogen on Nltro-derivatives of Terebenthene. 

By 0. TanRET (Oompt rend,, 104, 917 — 919). — When the hydrazo- 
cai^henes, the nitro-derivatives of essence of terebenthene, 
CioHn’NOji, are subjected to the action of nascent hydrogen (from 
iron and dilute sulphuric acid), until they give no violet coloration 
with ferric chloride, they yield bases with peculiar prof>erties. 

2 y 2 
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TheFe bases have the same compositioTi, C 4 oH 34 NaOa, and the same 
reactions, but like their generators differ in their physical properties. 
They are anhydinus, dissolve very readily in alcohol, ether, and 
chloroform, volatilise somewhat below their melting point, and emit 
a camphoraceous odour when sublimed. 

The flfc-compound forms flattened, lanceolate crystals which melt at 
190°, and boil at about 300*^, with gradual decomposition; soluble in 
12 parts of water at 13°, but more soluble in boiling water; rotatory 
power [ajo = +60°. 

Two compounds, and are obtained from /S-hydrazocamphene, 
which is thus resolved into two constituents. They can be separated 
by taking advantage of their different solubilities in water. The 
|8-compound crystallises in rhomboidal tables which melt at 67°, and 
boil at about 290° ; soluble in 10 parts of water at 13°, less soluble in 
hot water; rotatory power = +27°. The /S'-compound forms 
slender needles which melt at 128°; soluble in 40 parts of water at 
13°, and in 30 parts at 100°; rotatory power [(*]d = +8°. 

Thesb compounds are neutral to litmus. When heated for a long 
time in sealed tubes with potash or hydrochloric acid, they yield no 
ammonia, and therefore are not amines. With acids they form well- 
defined, crystallisable salts, which, however, are somewhat unstable. 
Theii* solutions give precipitates with tannin, iodine solution, and 
potassium mercuric iodide. From these reactions, it is evident that 
they are closely related to the neutral alkaloids, such as caffeine and 
narcotine. 

a-Dihydrocaraphene sulphate, a-C?(,H34N‘202,H2S0i, exists only in 
acid solutions, and is completely decomposed by water. The hydro¬ 
chloride, «-C 2 oH 34 N 202 , 2 HC 1 , obtained by evaporating a solution of the 
base in the concentrated acid, is somewhat more stable in presence of 
water, but effloresces in the air and loses hydrogen chloride. The 
nitrate, a-C 2 ()H 34 N 202 , 2 HN 03 , crystallises from water without decompo¬ 
sition, and is more stable than the chloride, in presence of air. All 
these salts are very soluble in chloroform, but in presence of a 
suitable quantity of water they give up their acid to the water, like 
the salts of caffeine. 

The platinochloride, (C2oH.,4N202)2,6H01,PtCl4, is obtained by mixing 
concentrated solutions of the chloride and platinio chloride. The 
mercuro-chloride, C 2 oH 34 N 302 ,HgCl 2 , is prepared by adding mercuric 
chloride to a solution of dihydrocamphene. If a large excess of soda 
is poured into the solution of the merenro-chloride, a crystalline 
powder of the composition C2(»H34N202,Hg0 is precipitated. This 
base dissolves in 70 parts of water at 13°, and in 80 parts at 100°, 
crystallises in slender, white needles, is not volatile, becomes coloured 
at 225°, and melts to a brown liquid at 260°; rotatory power 
[flfji) s= +47°; soluble in other and chloroform. It has an alkaline 
reaction, and with some acids it forms salts, but others, such as 
sulphuric acid, decompose it immediately. When neutralised with 
hydrochloric acid, it yields a salt of the same composition as dihydro¬ 
camphene mercurochloride. It follows that dibydrocamphene 
mercurochloride is really the hydrochloride of a mercurial base, 
hydrargyrine. 0. H. B. 



ORGANIC CHEMISTRY. 


677 


Terpinol. By G. Bouchaedat and R. Voiey (GompL rend., 104, 
996—998).—The terpinol described by previouB observers has been 
a mixture of substances obtained by several different reactions. 

Terpin was boiled with very dilute sulphuric acid, the product 
distilled with water, and then fractionated, when it separated into 
two parts, one boiling at 170—176°, under ordinary pressure, and the 
other at 130—135°, under a pressure of 40 mm. When the second 
fiaction is distilled, it yields a viscous liquid, with an odour of 
hyacinths, which remains liquid indefinitely, but if brought in con¬ 
tact with a crystal of caontchene monohydrate, is slowly con\ erted 
into a crystalline mass of the composition CioHibO, identical or 
isomorphous with caontchene monohydrate. The crystals melt at 
30—32°, and readily remain in superfusion, the sp. gr. of the liquid 
being 0*952. It boils at 218", without alteration under ordinary 
pressure, and is inactive like terpene and caoutehene nionohydrates. 
When treated with hydrogen chloride, it is completely converted into 
a dihydrochloride, CioHieCl-i, and water. 

The formation of this compound shows that terpinol contains an 
inactive monohydrato of terpilene, for which the authors propose the 
name terpilenol or terpol. 

The first fraction has the composition (CioHio)^,!!^©, and remains 
liquid even at —50"; sp. gr. at 0° = 0*900, and is intermediate 
between that of the preceding hydrate and that of the hydrocarbon; 
vapour-density, 4*66. When fractionated with a Le Bel tube, with 
six bulbs, the fractions all have the same sp. gr. 0*905—0*90*2. Tl)e 
authors consider that this fraction may be regarded as containing a 
compound of the terpilenic hydrocarbon, with the hydrate 

already dc8cril)ed, this compound decomposing on volatilisation into 
the hydrocarbon and the moriohydrate, a supposition which will 
explain the abnormal vapour-density. The production of such a 
compound mixed with an excess of either the hydrocarbon or the 
monohydrate, would explain the coutradictozy results of previous 
observers. 

With hydrogen chloride, this fraction behaves like the mono- 
hydrate, and yields a readily crystallisable dihydrochloride. 

C. H. B. 

Manufacture of Santonin. By A. Busch (J. pr. Chem. [2], 
35, 322—^341).—The author has been investigating some of the 
difficulties met with in the process of the extraction (on the manu¬ 
facturing scale) of santonin from w^ormwood (Arfetnisia maritinia)* 
He gives an historical account of the growth of this industry. 

The large percentage of resin obtained during the separation of 
santonin from its lime compound is due mainly to too high a tempera¬ 
ture being employed, and to too little lime being originally added. At 
high temperatures, hydrochloric acid causes much of the base to 
resinify. The quantity of lime added to the original extract should 
be about 20 per cent,, as otherwise much organic impurity is obtained 
in the solution. Part of the loss of santonin is also due to its absorp¬ 
tion by the animal charcoal with which it is treated daring the 
process of purification. 

The santonin resin is not a homogeneous substance, but a mixture 
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of products of decomposition. Metallic salts, and especially lead 
salts (lead acetate), do not precipitate santonin from its alcoholic 
solutions, but do precipitate the santonin resins, and may be thei?e- 
fore used as a means of separating these. L. T. T. 

Converaion of Pyrroline into Pyridine-darlyatives. By G. 

CiAMTCTAK {Gazzetta, 17, 11—17).—Ciamician and Dennstedt have 
shown that potassium pyrroline is converted by chloroform or bromo- 
form into monochloro-, or bromo-pyridine (Abstr., 1882, 867). It 
would appear probable, a 'priori^ that by the method of synthesis 
parachloropyridine would be produced, whereas the experiments of 
Lieben, and Staitinger, and those of Weidel show that the meta- 
derivative is produced. In order to explain this, it is suggested that 
the formation of eh loro- or bromo-pyridines may be represented thus: 
C4H4NH + CHCl, = C 4 H 3 CINCH + 2HC1; consequently the halogen, 
no longer united to that carbon-atom which makes up the pyridine 
nucleus, replaces a hydrogen-atom in the meta-position. Such an 
explanation ajBFords no account, however, of the similar formation of 
chloropyridine by means of carbon tetrachloride. In order to throw 
further light on this (]ue 6 tion, the reaction of benzal chloride, 
C 6 H 6 *CHCl 2 , with potassium pyrroline is studied with a view of 
obtaining the metaphenylpyridine, isolated by Skraup. It is shown 
by analysis, as also by the physical properties of the platinochloride, 
and of the picrate, that this phenylpyridine is identical with Skraup’s 
compound. In view of these experiments, it is remarked that the 
formula for pyrroline proposed by R. Schiff can no longer be pre¬ 
ferred to that of Baeyer, the latter of which illustrates more com¬ 
pletely the relationship of pyridine, indole, thiophen, and furfuran. 

V. H. V. 

Pyrazole-derivatives. By L. Knorr (Ber., 20, 1096—1106).— 
In order to examine the nature of the isomerism of the diphenyl- 
methyl pyrazoles obtained by treating phenylhydrazine with ethylic 
benzoylacetoacetate and benzalacetoacetate respectively, various 
methylphenyl-derivatives of pyrazole and pyrazoline were examined. 

Phenylhydrazinobenzalacetone, Ci 6 HwN 2 , obtained from phenyl¬ 
hydrazine and benzalacetone, crystallises in yellow needles melting 
at 156°, and is insoluble in water, soluble in hot alcohol and acetic 
acid. When distilled, it is converted into a mixture of 1:5:8 
dipbenylmethylpyrazole and 1:5:3 diphenylmethylpyrazoline; the 
latter is separated by its solubility in ether; it crystollises in large 
prisms. 

Phenyldimethylpyrazolecarboxylic acid^ 

obtained as an ethyl salt from phenylhydrazine and ethyl ethylidene- 
acetoacetate or ethyl acetylacetoacetate; it crystallises in needles 
melting at 197^; it is almost insoluble in water and dilute acids, 
sparingly soluble in ether and petroleum; its silver, copper, and lead 
salts are amorphous precipitates; the ethyl salt forms colourless 
crystals melting at 68 ®, and boiling at 286® under a pressure of 
260 mm. The acid, when heated above its melting point, gives off 
carbonic anhydride, and is converted into phenyldimethylpyrazble, 
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[iWn : M«ii ss 1 : 8 : 5], an oil boiling at 273®, of feeble basic cha- 
raeter, insoluble in water and alkalis, soluble in alcohol, ether, and 
acids. When heated with methyl iodide, it yields a methiodide^ 
CjiHi 2 N«,MeI, melting at 190°, soluble in alcohol and chloroform. 

On treating phenyldimethylpyrazole with sodium amalgam, it is 
converted into the corresponding pyrazoline, CnHuN^, a liquid boiling 
at 290°; this may also be obtained from phenylhydrazine and ethyl- 
ideneacetone. V. H. V. 

Syntheses of Qulnoline-derivatives by means of Ethyl 
Acetoacetate. 7 .Hydroxyquinaldine. By M. Conrad and L* 
LiMPAcn (Ber., 20, 944—959).—When aniline and ethyl acetoacetate 
in molecular proportion are allowed to remain in the cold, or heated 
at IDO® for some hours, ethyl anilacetoacetate is obtained. This 
compound, which the authors consider to be ethyl /3.phenylamido-a- 
crolonate, NHPh*CMe ! CH*COOEt, decomposes when rapidly heated 
at 240° for a few minutes, and yields a distillate amounting to 40 per 
cent., consisting chiefly of ethyl alcohol, acetone and carbanilide, and 
a viscid residue from which w^ater extracts y-hydrodryqnintildiue; the 
yield of this compound amounts to 26 per cent. At the same time, 
ethyl phenyllutidonemonocarboxylate is also obtained, and the relative 
proportions of the two compounds depend on the temperature and 
duration of the heating. 

^•Hydroxyquinaldine, [OH : Me = 2' : 4'], crystallises from water 
with 2 mols. H 2 O in glistening prismatic crystals; these become 
anhydrous at 114®, and have a solubility of 1 in 10 parts of boiling, 
and 1 in 100 parts of cold water, the solution being feebly alkaline. 
The anhydrous compound melts at 230—231°, distils above 860® with 
much decomposition, and is readily soluble in alcohol, very sparingly 
soluble in ether, benzene, and light petroleum. It has an intensely 
bitter taste, is not volatile with steam, and its aqueous solution yields 
an intense reddish-yellow coloration with ferric chloride. The 
mcrcurochlaride forms slender needles; the cJiroviate is sparingly 
soluble, and melts at 106—108®; the yicrate crystallises in slender, 
bright-yellow needles, and melts at 200°; the hydrochloride^ 
CioHbNOjHCI, is crystalline, and the platinochloride^ 

(C,oHBNO)„H2PtCI„ 

forms bright yellow, matted needles, melts at 215°, and is sparingly 
soluble in cold water. On oxidation with potassium permanganate 
acetylanthranilic acid is obtained. 

7 -Hydroxyquinaldine, when treated with bromine-water in the 
cold, yields a yellow additive-compound, which after a time is 
converted into a white dibromo-derivativey CioHTBraNO; an excess 
of bromine-water converts it into a white trihromohydroxyquinaldiriey 
CioHeBrsTTO, melting at 275®. 

Nitro^fi^hydroxyquinaldiney CioH8flS'Oa)NO, is obtained when 
hydroxyquinaldine is heated with nitric acid (sp. gr. 1*4); it crys¬ 
tallises in slender needles, melts above 270®, and is very sparingly 
soluble in benzene or alcohol. On redaction with tin and hyebo- 
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chloric acid, it yields amido-r^-hydrofcyquinaldine; this forms white, 
prismatic crystals, decomposes at 225" without melting, and is very 
sparingly soluble in ether, readily soluble in alcohol and hot watery 
tho aqueous solution showing a bluish fluorescence. The hydro* 
chloride^ CioH^,NO*NH 2 ,HCl + H 2 O, forms white crystalline tufts. 

f^-^OhloroquinaldinGy CioHgNCl, is obtained in almost the theoretical 
quantity by heating anhydrous 7 -hydroxyquinaldine with phosphorus 
])entachloride at 130—140°. It melts at 42—43°, boils when carefully 
dried, at 270° without decomposition, and is sparingly soluble in 
water, readily soluble in alcohol, ether, benzene, chloroform, and 
carbon bisulphide. The picrate crystallises in tufts of long needles, 
and melts at 178‘'; the platinoclilonde, (Ci<,HBNCl) 2 ,H 2 ptCl 6 , is a 
yellow, crystalline precipitate. Chloroquinaldine when heated with 
water at 220 " is converted into 7 -hydroxyquinaldiiie, and when 
dissolved in acetic acid saturated with hydrogen iodide, and heated at 
250—270^ for eight hours, is reduced to quinaldine. On treatment 
with bromine-water in the cold, chloroquinaldine appears to form an 
orange-coloured additive-com pound with 4 atoms of bromine, but 
when this is heated with alcohol, ethyl bromide is evolved, and the 
hydrohroniide of chloroquinaldine, CioUgNOljHBr, is obtained in white, 
acicular crystals. 

Fkenylarnidoquinaldinp, [Me : NHPh = 2' : 4'], is obtained by 
heating equirnolecular proportions of chloroquinaldine and aniline at 
190®. It crystallises in prisms, melts at 150—151", and dissolves 
sparingly in ether, but readily in alcohol and hot benzene. 

Mehhoayyquinaldinc^ [Me : OMe == 2' : 4'], is formed when chloro- 
quinaldine (1 mol.) and methyl alcohol are heated wdth sodium 
methoxide (1 mol.) at 130—140" for two hours. It crystallises in 
long, slender needles, melts at 82", distils at 294—298° without 
decomposition, and is sparingly soluble in hot water, readily soluble 
in alcohol and ether. It lias a peppermint-like taste, an alkaline 
reaction, and is only slightly volatile with steam. The mercuro* 
Monde melts at 232°. 

MethyU^i-quinaldo7w, [Me : Mo : 0 = 1 ' ; 2 ' : 4'], can be obtained 
either by heating methoxyquinaldine in a sealed tube at 316", or by 
heating 7 -hydroxyquinaldiiie with methyl iodide at 120 ° for two to 
three liours. It forms white acicular crystals, fuses at 15G", melts at 
160", and is readily soluble in water, alcohol, and boiling benzene, 
sparingly soluble in ether. It has a pure bitter taste. The mermro* 
chloride crystallises in slender, matted needles, and melts at 187"; the 
jdatirwchlorlde, (CiiHiiNO) 2 ,H 2 PtClf„ is crystalline and melts at 240° 
with decomposition. 

When 7 -chloroquinaldine in a moist or impure state is heated to the 
distilling point, a vigorous reaction occurs and the whole is suddenly 
converted into a bluish-violet mass; this is insoluble in ether, but 
dissolves in alcohol and water, with an intense bluish-violet colora* 
tion. The compound is the hydrochloride of a colour-base, 
C 2 oH 22 N 3 C 1 , 2 HC 1 ; the base itself is insoluble in water, readily soluble 
in alcohol and ether, melts at about 220 ", and yields intensely blue 
salts with acids. W. P. W. 
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Methylnaphthaquinolines and jS-Naphthacridine. By J. H. 

Reed (/. pr. Chem. [2], 36, 298—322).—C. Beyer has shown (Abstr., 
1886, 629) that diraethylquinoline is formed v/hen aniline acts on a 
mixture of acetone and paraldehyde, and cincholopidine when the 
paraldehyde is replaced by methylal. The author carried out similar 
syntheses in the naphthalene series. 

I){methyUfi-naphtli(iquinoli7Ui, is formed when 

a cooled mixture of one part of paraldeliyde and two of acetone is 
saturated with hydrogen chloride, /^^-naphthylamine hydrochloride 
(obtained by mixing /3-naphthylamine with strong hydrochloric acid) 
then added, and the whole heated on tho water-bath. The base crys¬ 
tallises in broad needles, soluble in alcohol, acetone, ether, glacial 
aceti^c acid, carbon bisulphide, and chloroform. It is only very 
sparingly soluble in boiling water and very slightly volatile in steam. 
It melts at 126—127°, and distils with partial decomposition above 
300°. The picrate crystallises in small yellow needles, sparingly 
soluble in alcohol, ether, and acetone, and melting at 215 '. The 
dlchronuite^ (Ci 5 UuN) 2 ,Ha 0 r 2 O 7 , crystallise.s in orange needles, sparingly 
soluble in pure water, easily so in water slightly acid died with 
sulphuric acid; it melts with decomposition at 115'^. The plattno- 
Moride, (Ci&IIi 3 N) 2 ,H 2 PtCl 6 -f 2 IH 2 O, yields small needh'S. The 
hydroyen mlpliate^ Ci 5 Ui 3 N,Ho 804 , crystallises in small needles; tlie 
nitrate in tliick needles molting at 181°; the mefhioditie, Gi 5 Hi 3 N,MeI, 
in brownish needles. When nitrous anhydride acts on tho base, 
either in the presence or absence of water, the nitrate is alone foi'ined, 
no nitro- or nitroso-derivativ'e being produced. When bromine 
acts on excess of the base in etiu'real solution, the compound 
(OicHi 3 NBr 2 ) 2 ,HBr is formed as an orange, crystalline powder, melting 
at 207'^. When boiled with 90 per cent, alcohol and animal 
charcoal, this substance is converted into the bromide of the base, 
Ci 5 Hi 3 N,HBr + 2 H 2 O, crystallising in white iieejdles. Dimethyl- 
ji-jiaplithaqumoHnesiilphonic acid^ CiAHinN’SOnH + l^HaO, is obtained 
by dissolving the base in 5 parts of cold fuming sulphuric acid, and 
pouring the proiluct into w'ater. It crystallises in small, colourless 
needles which melt without decomposition, and yitdd crystalline 
potasHViim and copper salts. If the solution in fuming acid be 
heated for an hour at 150—160^, it yields the disviplionic acid, 
Ci 6 HnN(S 03 H)a + 4 ^H 30 , which crystallises in needles, very soluble 
in alcohol, ether, and water: when heated, it decomposes without 
previous fusion. The copper salt crystallises with 5 H 2 O, the barivm 
salt with 7 H 2 O. When tused with potash, the disulphonic acid yields 
dimethyl-/i-hydroxynaphthaquinolinesulph onic acid, Oii*CisHnN• 8 O 3 H 
+ l^U^O. This crystallises in yellow needles, and when heated 
decompoBes without previous fusion. The dihydroxy-base could not 
be obtained. When oxidised with potassium permanganate, the base 
yields ^•dimethylphenylpyridinedicarboxylic acid, C^HiiN (COOH) 2 . 
The free acid is a syrup, and gives a white silver salt, 

DimethyUcu-naphthaquinoline is formed when is substituted for 
/J-naphthylamine in the above reaction. It crystallises in thick 
colourless needles, which are easily soluble in light petroleum, 
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Bparingly so in alcohol, and melt at 48—44®. Thue picmie (»*yfitalliies 
from alcohol in long, yellow needles melting at 223^. The 
cMoride forms an unstable, yellow, crystalline precipitate* Bromine 
and methyl iodide form crystalline derivatives. 

When a mixture of methylal and acetone is saturated with hydrogen 
chloride, /3-naphthylamine hydrochloride added, and the whole hei^d 
on the water-bath, methyUfi-naphthaquinoVme is formed together with 
small quantities of p-naphthacridine^ and a base, 02 iH 2 oN 2 . /8-Naph- 
thacridine crystallises in straw-coloured needles melting at 216®. 
Its picrate^ hydrochloride^ sulphate^ and nitrate are sparingly soluble 
in alcohol. This /3-naphthacridine is also produced when no acetone 
is employed, and is probably due to the formation, during the reaction, 
of formaldehyde from the methylal. The base C 2 iH 2 oN 2 ciystallises in 
short prisms, melting at 202—203®. The author considers, that it is 
most likely methyUfi-amidonajdithylhydroquinolwe, The picrate and 
the methiodide are both crystalline. Methyl-/3-naphthaquinoline 
crystallises iu needles, melts at 112®, and forms a crystalline picrate. 

The author believes that the naphthacridine is formed according to 
the equations :— 


2C,oH,-NH2 = NH(CioH,) 2 + NHa; 



OioBo -f" H-aO 4“ Ha* 


L. T. T, 

Skatole from Strychnine. By 0. Stoerr (Bpt,, 20, 1108— 
1111). —In a former paper (this vol., p. 604), the author showed that 
the product of distillation of strychnine with lime gave the pinewood 
reaction. At the end of the distillation, a most marked faecal odour is 
observed ; and this is traced to the presence of skatole, as evidenced 
by analysis of the picrate, as also by the production of a yellow 
coloration when concentrated nitric acid is added to the aqueous 
solution, and the separation of a yellow, flocculent precipitate on 
addition of sodium nitrite. This result confirms the view that of the 
nitrogen-atoms in strychnine, the one forms part of a skatole or 
indole nucleus, the other of a hydride of a pyridine-derivative, 
pix)bably methylpyridine. V. H. V. 


Eegonine. By W. Gintl and L. Storch (Monateh, Chem,^ 8, 
78—81).—notice as to the directions in which the authors are 
working. 

Bile Acids. By P. Latschinoff {Ber., 20, 1043—1053).—An 
examination of the products of oxidation of ox-gall yielded the 
following results:—Anhydrous cholic acid (if it is capable of existing) 
has the formula C 26 H 4206 ; the hydrated cholic acid has the formula 
C 28 H 42 O 4 + ^H 20 when dried at 176®. 

Anhydrous choleic acid has the formula O 26 H 42 O 4 ; the hydrated 
acid dried at 175® has the formula 025 H 4204 + iH 20 . It contains 
two alcoholic hydroxyl-groups, and loses 4 atoms of hydrogen on 
conversion into dehydrocholeic acid, C 26 H 86 O 4 . 
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Mylins’s daBoxycholio acid (Abstr., 1886, 480) is identical with 
hydrated choleic acid. 

Oholic and choleic anhydrides are obtained by heating the acids at 
165". 

The proportion of choleic to cholic acid in ox-gall is about 1 to 3*3 
(comp. JBer., 18, 3043). N. H. M. 

Crystalline Form of Choleic Acid. By P. Latschinoff (JBer., 
20, 1053—1056).—Anhydrous choleic acid crystallises in the rhombic 
system (hemihedric), a : 6 : c = 1 : 0*5057 : 1*85979, a being the 
macro-axis, h the brachy-axis, and c the principal axis. The faces 
observed are OP, f co, 2Poo, P, and ooPco. 

Choleic acid (with l*Jr mol. H^O) crystallises in the quadratic 
system, a : c = 1 : 2*48282 (c being the length of the principal axis). 
The crystals are a combination of three quadratic pyramids. 

N. H. M. 

Action of Oxidising Agents on Albumin from Eggs, By 

C. WuRSTER (Per., 20, 1030—1033).—Fresh untiltered albumin was 
treated with 1 per cent, sodium chloride solution and 1 per cent, lactic 
acid and shaken for 10 minutes; it was then mixed with hydrogen 
peroxide, placed in a eudiometer over mercury, and heated at 37—40° 
in an incubator. Coagulation generally took place without evolution 
of gas; oxygen was in all cases absorbed, although in small quantity. 
When the product, to which tlie name egg-casein is ascribed, is digested 
in the eudiometer with pepsin and hydrochloric acid at 37”, no change 
in the volume of the oxygen could be observed. 

Egg-casmi is readily soluble in dilute ammonia, and is precipitated 
on adding an acid. When treated with ammonia in presence of 
hydrogen peroxide, it is converted into a sparingly soluble, trauspa- 
rent, gelatinous substance. The latter dissolves slowly in aqueous 
soda. It has the property of completely precipitating aniline dyes 
from their solutions. When dried, it becomes horny and insoluble. 

N. H. M. 

Behaviour of Sodium Nitrite towards Albumin from Egg 
and the Colouring Matter of Blood. By C. Wuustkh {Ber,, 20, 

1033—1039).—Albumin is not affected by \ and 1 per cent, sodium 
nitrite solution at 37°. When the solution is made acid with lactic 
acid, it acquires a yellow colour, and coagulation takes place. When 
exposed to air in an incubator the colour darkens ; when filtered and 
dried the precipitate becomes first orange-red, then fox-red. 

The author showed previously that fresh blood does not decompose 
hydrogen peroxide in presence of lactic or acetic acids. The colour¬ 
ing matter of the blood is changed to a brownish-black substance, 
which is slowly decolorised by hydrogen peroxide, showing the various 
shades from dark-brown to white. No rod colour is produced. 

It is suggested that the colour of blonde and dark-brown hair may 
be due to the action of hydrogen peroxide on the colouring matter 
of the blcipd, whilst that of red and black hair is produced by 
the action of nitrous acid on the albumin and on the colouring 
matter of the blood respectively. The sudden becoming grey of 
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hair is accounted for by hydrogen peroxide being forced up into the 
hair, where it would give rise to an evolution of oxygen. 

Observations made by the author on the formation of pigment in 
the skin under the influence of the sun are described. 

N, H. M. 


Physiological Chemistry. 


Period required for Digestion in the Pig. By ELLSNBEiiOER 
and Hofmeister {Bivd, Centr.^ 1887, 158—IGO).—The emptying of 
the stomach commences in 18 to 24 hours after feeding, and is com¬ 
pleted in 36 hours, but a portion of the less digestible food generally 
remains in the large intestine, and may remain there for eight days; 
hence it is here that sparingly soluble poisons will be found. A por¬ 
tion of the meal remains in the stomach until the next meal is given, 
provided the period of time between the two meal times is not 
too lengthy, and then, if the meal is ample, all the residue of tho 
former meal will be removed from the stomach, but if otherwise, a 
portion will remain. The lirst portions of the meal enter the small 
intestine within three hours, and in tlu'oo hom*s more the cascum 
is filled. The food renmins but a short time in the smaller, whilst it 
remains a long time in the larger intestine. The reaction of the con¬ 
tents of the intestines is as follows :—Contents of the stomach, acid; 
only at the commencement of digestion and in the neighbourhood 
of the cardiac is it alkaline. The first portion of tho small intestine 
(two-thirds or five-sixths) has an acid reaction, the remainder is alka¬ 
line ; the contents of the duodenum are acid, the ileum (iluftdarm) 
alkaline, and the jejunum variable. E. W. P. 

Behaviour of the Three Isomeric Nitrobenzaldehydes in 
the Animal Body. By N. Sieber and A. Smirnow {Monatsh, Chem.y 
8 , 88—y3).—The experiments were made on dogs. 2 to 3 grams 
of each of the isomeric nitrobenzaldehydes were administered daily to 
dogs; this was continued for eight days, and then it was stopped for 
eight days, being given again at the end of that time. This treat¬ 
ment was continued for two months. 

The results showed that all three nitrobenzaldehydes were oxidised 
in the organism to the corresponding nitrobenzoic acids, but were 
excreted in difl'erent forms. Paranitrobenzaldehyde is excreted as 
paranitrohippuric acid carbamide, metanitrobenzaldebyde as meta- 
nitrohippuric acid, and orthonitrobenzaldebyde as orthonitrobenzoic 
acid. G. H. M. 

Therapeutic Action of Methylal. By A. Maibet and Combe- 
male {Ooinpt. rend,, 104, 1022—1024).—The authors have adminis¬ 
tered methylal in a large number of cases of mental derangement of 
various kinds. The results were highly satisfactory except in the case 
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of alooholic frenzy, and the commencement of simple insanity with 
noctnrnal agitation. The dose required is 5 to 8 grams, and the ofFect 
is purely hypnotic. The action on the brain is transient, and there 
is no after-depression, and no interference with nutrition or any other 
functions. 

The system somewhat rapidly becomes accustomed to the drug, 
which then ceases to produce any useful hypnotic effect, and in order 
to obtain the best results its administration must be discontinued for 
two or three days. C. H. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Decomposition of Carbonic Anhydride by Chlorophyll. 

By Prtngsheim (Bted. Centr,^ 1887, 108).—The author combats 
Regnard and Timiriazeff’s conclusions drawn from their experiments 
on chlorophyll (Abstr., 1886, 254 and 266), but 00081661*8 that it is 
not the chlorophyll colouring matter which decomposes carbonic 
anhydride, but a compound which by reduction of the anhydride is 
converted into chlorophyll. If the author is correct, then the absorp¬ 
tion-bands of chlorophyll between B and C stand in no relation to the 
decomposition of carbonic anhydride, seeing that the compound which 
according to TimiriazefF decomposes carbonic anhydride does not 
show or produce those bands. E. W. P. 

Physiological R61e of Vine Leaves. By H. Mueller {Ann. 
Agronom., 13, 140).—A large number of leaf-bearing shoohs should 
be sacrificed during the ripening of the fruit. These leaves require 
a large quantity of sugar for their development and for the support of 
their respiration. In removing the old leaves during the ripening of 
the fruit, too great a loss of assimilating tissues need not be feared, 
because the old leaves have only feeble assimilating power, and are 
moreover in the shadow of the upper leaves. The quantity of water 
contained in the leaves exercises a considerable influence on the 
amount of sugar they form. If two shoots are cut off and placed in 
darkness until all the starch has disappeared, then one of these simply 

i daced in water, and the other injected with water under pressure, the 
atter will form starch much more abundantly than the former. The 
transformation of starch into sugar is similarly affected. 

The vessels of climbing plants constitute important reserves of 
water, and in cultivating the vine as it is done in France these are 
lost. The vine cultivated in Prance also appears very inactive in 
habit, since the leaves do not commence the work of a.s8imilation 
until June, whereas the American vines commence much earlier. 
Perhaps it is on this account they resist the phylloxera better. 

J. M. H, M. 
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Is Nitric Acid Formed in the Organism of Higher Plants P 

By IT. Krbuslee (Ber., 20, 999—1001).—Potatoes were grown in 
saw-dust treated with a solution containing suitable nourishment 
free from nitrogen. The plant was then tested for nitrates with 
negative results. Hence it is concluded that the high percentage of 
nitrates found in the potato plant at certain times is not the product 
of any process connected with vegetation. N. H. M. 

Intermolecular Respiration. By S. Jentts (Ann. Agronom., 13, 
138).—Experiments on wheat, radish, and Philadelphus coronarins 
show that it is much easier to obtain intramolecular respiration in 
plants from amylaceous seeds than in those from oleaginous seeds; 
it takes place when the pressure of oxygen falls to 38 mm. When 
there is no oxygen, the first disengage much more carbonic anhydride 
than the second. Germinating seeds are much more sensitive to the 
diminution in the pressure of oxygen than older plants. With the 
buds of the Philadelphus^ a very strong diminution in the oxygen 
pressure does not produce intramolecular respiration. The author 
admits with Detmer that it is the non-nitrogenous products of the 
decomposition of albuminoids which give rise to both sorts of respira¬ 
tion. J. M. H. M. 

True Nature of Starch Cellulose. By Griessmayer (Bied. 
Oentr.^ 1887, 190—192).—The investigation was undertaken to ascer¬ 
tain the true nature of the coating said to surround the true grains of 
starch (granulose). Meyer considers this coating not to consist of a 
compound present in the unaltered granule, but to be the result of 
change of the starch; this substance is obtainable by the action of 
acid, pepsin, &c., and is convertible into dextrin, and finally into 
saccharine compounds. This amylodextrin is with difficulty separated, 
unless it crystallises in spherocrystals ; these crystals then react on 
polarised light in the same manner as starch grains, only that the dark 
cross is not orthagonal, but diagonal. The coatings can be obtained 
by the following method: 1000 grams of potato starch is allowed to 
remain for 100 days in 6 litres of 12 per cent, hydrochloric acid, the 
coatings are then separated and filtered off*, and washed with water; 
when dried they weigh about 300 grams, and when boiled in water 
they dissolve almost entirely; there, however, remains a small portion 
of cellulose tissue, fat, &o .; from the solution, cold causes the dis- 
solved compound to separate, forming spherocrystals of amylodextrin. 

E. W. P. 

Sugars of the Soja Bean. By T. Morawski and J, Stinql 
(Monatsh. Chem.j 8 , 82—84; compare Abstract, 1886, 829).—The 
sugars, which occur in the soja bean to the extent of 12 per cent., 
were examined by precipitation with barium hydroxide and decom¬ 
position of the precipitate with carbonic anhydride. In this way, a 
light-coloured syrup was obtained, which was dissolved in 90 per 
cent, alcohol, and the solution fractionally precipitated with ether. 
Well-defined crystals of sucrose were obtained from the two last 
fractions with ether; this sugar was identified by polarisation beforo 
and after inversion. The uncrystallisable fractions contained sugars 
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wbioh could ibot be identified with certainty; the rotatory power was 
higher than that of sucrose, and the sugars were more difficult to 
invert. The amount of sugar found, both by Fehling’s solution and 
by polarisation, after inversion, was too small for the amount of sugar 
originally present. G. H. M* 

Pat of the Soja Bean. By T. Morawskt and J. S wnol (Monafsh. 
Ohem,^ 8, 86—87 ; compare Abstract, 1883, 1024).—The authors 
conclude from the results of the “saponification value,’’ the “iodine 
value,” and the determination of the amount of free fatty acid, that 
the soja beau oil lies between marrow-seed oil and sesame oil. It 
most resembles the former. The sp. gr. of the fat is 0*9270 at 15°. 

G. H. M. 

Russian Black Earth. By E. BRilcKNErt (Bied. Cenir., 1887, 
148-^149).—In many districts in West-South Russia soil is found con- 
taining a large percentage of humus(2 to 19 per cent.). Dokutschajef 
finds, as a rule, that this deposit consists of two layers; the upper, 0'5 m, 
thick, being homogeneous, fine-grained, and of a clayey consistency, and 
permeated by a thick network of grass roots; the lower layer of a 
similar character, but pierced with cavities and passages. No satis¬ 
factory explanation has as yet been given of the formation of this 
soil. E. W. P. 

Value of the Phosphoric Acid in Thomas Slag. By M. 

Marcker (Bied, Centra, 1887, 148—156).—Ground Thomas slag was 
compared with superphosphate and precipitated phosphates as manure 
for barley, oats, potatoes, and sugar-beet. The superphosphate 
yielded the highest results, and no difference in the composition of 
the crop as occasioned by the varieties of phosphate could be detected. 
On moorland soils, slag was found to surpass the other forms of phos^ 
phate, or at least to equal them. E. W. P. 


Analytical Chemistry. 

New Oas Burette. By B. Franke (/. pr, Cheni, [2], 35, 269— 
262).—The burette holds exactly 100 c.c., and is closed at one end by 
a small stopcock, at the other end by a wide bore stopcock leading 
into a wide tube holding some 50 c.c. ; this serves to introduce the 
absorption reagent, and is closed by a stopper bearing a small stop¬ 
cock. The sample of gas having been enclosed in the burette, the 
other half is completely filled with the absorption reagent, and the 
two well brought into contact by opening the wide bore stopcock and 
shaking; the reagent is then drained back into the reservoir, and 
ultimately poured out; the reservoir filled with water, and the whole 
being introduced into a cylinder of water, the large stopcock is 
opened, the pressure adjusted, and the volume read off. The appa^ 
ratus is very simple and allows of very rapid estimations. 


H. B. 
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Burette Jet. By W. Leybolb ^Zeit, anal. Chem.^ 26, 230).~lliis 
jet, which requires uo piuchcook, is closed at its upper end. A hole 
is blown in the side near that end, and the rough glass is filed away. 
The jet is thrust into the rubber tube so far that the hole is covered. 
The liquid is then delivered by squeezing up the rubber where it 
covers the hole. M. J. S. 

Use of ''Solid Bromine” for Decomposing Sulphuretted 
Minerals and Metallurgical Products. By A. Brand {Zeit. anal. 
Ohem.^ 26, 222—226).—The article introduced into commerce by 
Pranke as ^^Bromum soUdificatum'^ consists of siliceous earth fritted 
together by means of a tmce of alkali in the form of rods, and 
saturated with bromine. The rods of 7 mm. diameter contain about 
1 gram ; those of 15 mm. about 3 grams per centimetre. They afford 
a convenient and economical means of employing a definite quantity 
of bromine for any operation, especially us a substitute for chlorine in 
the attack of mineral sulphides, &c. The boat containing the sub¬ 
stance is thrust into a tube connected with the bulbs for absorbing 
the volatile bromides; a sufficient number of the bromine rods are 
then inserted, and the tube is closed by a plug of plaster of Paris and 
a cork. The bromine is then driven over the heated substance by 
warming the rods. Sulphur, antimony, arsenic, and mercury are 
completely volatilised; copper, lead, nickel, cobalt, and silver remain 
in the boat; iron and zinc are incompletely driven over. A gram of 
substance can be completely decomposed in half an hour. 

M. J. S. 

lodometrio Studies. By G. Topf (Zeit. an>al. Chem., 26, 137— 
217).—The addition of ammonium carbonate to solution of thiosul¬ 
phate, rocoraraended by Mohr as a means of preserving its strength, 
has no such effect, and moreover leads to seiuous errors in titmting 
iodine in a solution which is not acidified. Although ammonium 
carbonate has little effect on iodide of starch, yet with iodine it forms 
both iodate and hypoiodite, the latter of which immediately oxidises 
some of the thiosulphate to sulphate instead of to tetrathionate. The 
consequence is that less thiosulphate is required for decoloration, and 
although the addition of hydrochloric acid, after the disappearance of 
all the iodine, sets free that which had been converted into iodate, the 
results are still deficient by the amount consumed in forming sulphate. 
A series of titrations was made with thiosulphate solutions to which 
ammonium carbonates of various composition were added in the pro¬ 
portion of 2 and 5 grams per litre respectively. The deficiency in 
the quantity of iodine indicated was observed in every case, except in 
that in which, after the addition of the carbonate (2 grams per litre), 
carbonic anhydride was passed through the solution to produce am¬ 
monium hydrogen carbonate. The deficiency ranged from 3 to 20 per 
cent.; it increased with increase in the quantity of ammonium salt 
added, but diminished as that was more highly carbonated. 

If an alkaline carbonate is present in a liquid, a little more iodine 
must be added to produce the blue colour with starch than would be 
the case in the absence of the alkali. On adding hydrochloric acid, all 
the missing iodine is recovered. The normal carbonates of the fixed 
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alkalifi have a greater effect than that of normal ammonium carbonate, 
whilst the hydrogen carbonates of all the alkalis are practically with¬ 
out influence. Nevei*theles8 even these, and other substances of very 
feeble alkalinity added to an iodine solution before titrating with 
thiosulphate, have an effect similar to that of ammonium carbonate on 
the thiosulphate solution, and to an extent far exceeding their retard¬ 
ing action on the formation of iodide of starch. With the hydroxides 
of sodium, barium, and calcium, the tendency is chiefly to the forma¬ 
tion of iodate; nevertheless, as much as 84 per cent, of the iodine 
present has been observed to be consumed in the formation of sul¬ 
phate. Dilution, or reduction of the proportion of alkali added, 
diminishes tlu total quantity of iodine absorbed, but increases the 
oxidation relatively to the formation of iodate. With the normal 
carbonates of sodium, potassium, and lithium, oxidation takes j)lace to 
about the same extent as with the hydroxides, but there is less iodate 
fornuid. The hydrogen carbonates have a lower, but by no means 
insignificant action. It is entirely one of oxidation, no iodate being 
formed. With ammonia and normal ammonium carbonate, the tendency 
is chiefly to the formation of sulphate; the proportion of iodate rises 
with increased proportion of carlxmic acid. The effect of ammonium 
hydrogen carbonate is far greater than that of the corresponding 
sodium and potassium salts. 

Mixtures of alkaline carbonates with excess of barium, calcium, or 
zinc chloride, although neutral to phenolphthalein, still cause con¬ 
siderable oxidation to sulpliate. Little or no iodate is formed. Zinc 
and magnesium hydroxides and magnesium carbonate cause both 
oxidation and formation of iodate. Aluminium hydroxide, on the 
contrary, has no action. An excess of alum added to ammonia pro¬ 
duces a mixture which is entirely without influence on the titration of 
iodine. M. J. S. 

Reaction of Thiosulphates. By F. A. Ft.uckiger {Chem. Cpntr,, 
1887, 362; compare this vol., p. 297).—The reduction of thiosul¬ 
phates to sulphides by sodium, or by a mixture of zinc and iron 
filings in presence of soda, or by simple ignition, had been already 
published by the author in his “ Pharmaceutical Chemistry.'* 

M. J. S. 

Zinc Determination. By M. Bragard {Chem, Centr., 1887, 365). 
~Of the methods of precipitation as zinc sulphide, that with an 
alkaline sulphide, when Fresenius* precautions are attended to, gives 
the sharpest results, but the precipitate is troublesome to filter. 
Finkener*8 modification, in which the zinc is precipitated by hydrogen 
sulphide from a liquid very feebly acidified with sulphuric acid and 
largely diluted, yields a pulverulent precipitate which is easily w^ashed. 
Precipitation from a formic or acetic acid solution gives good results, 
wd is suitable for the separation of zinc from iron and nickel. 

In the volumetric determination by sodium sulphide, ferric hydr¬ 
oxide may be used as an indicator. If test-papers are used those of 
lead and thallium exceed all others in sensitiveness. In dt termining 
volumetidcally by potassium ferrocyanide with uranic nitrate as indi- 
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cator, a piece of filter-paper must be laid over the Trraiiiinn paper so 
that only the clear liquid comes in contact with the latter. 

M. J. S. 

Detection and Estimation of Aluminium in Wine and 
Grapes. By L. L’Hote (Compt. rend,^ 104, 853—855).—250 c.c. of 
wine is evaporated to a syrup in a platinum dish, and mixed with 
pure sulphuric acid. The carbonised mass thus obtained burns 
readily to a white ash in a muffle. The ash is treated with 15 c.c. of 
nitric acid, mixed with 100 c.c. of a solution of ammonium molybdate 
in nitric acid (50 grams molybdic acid per litre), heated to boiling, 
the phosphomolybdic acid filtered off, and the iron and aluminium 
precipitated in the filtrate by ammonia and ammonium sulphide. The 
precipitate is roasted in presence of air, reduced in a current of 
hydrogen, and then heated in a current of hydrogen chloride, when 
the iron volatilises. The residue is treated with hydrofluoric and 
sulphuric acids to remove silica, strongly heated and weighed. It 
may be proved to be alnminium by beating it on charcoal with cobalt 
nitrate. A blank experiment is made with the same reagents and the 
aluminium found is deducted in each experiment. 

Wines from seven localities were found to contain 0*012—0*03G 
gram of alumina per litre. 

479 grains of red grapes gave 0*013 gram of alumina, whilst the 
stalks from which they had been stripped (6*482 grams) contained 
0*003 gram* C. H. B. 

Detection and Estimation of Vanadium in Minerals. By L. 

L’Hote (Compt. rend., 104, 990—992).—The substance (4 parts) is 
intimately mixed with carbon (1 part) and heated at 250° in a current 
of chlorine in a tube connected with a condensing apparatus consist¬ 
ing of several bulbs containing distilled water. If the substance con¬ 
tains arsenic, it should first be roasted in presence of air. The presence 
of vanadium is indicated by the formation of a red coloration, due to 
vanadic acid in the first bulb. If the quantity is too small to be 
recognised in this way, the contents of the bulbs are dissolved in dilute 
hydrochloric acid, evaporated to dryness, and moistened with colow» 
less ammonium sulphide, when the characteristic colour of vanadium 
sulphide becomes visible. 

Small quantities of vanadic acid can be estimated by Margueritte’s 
method for the estimation of small quantities of iron. A standard 
solution of vanadium is prepared by dissolving vanadic anhydride in 
sulphuric acid; 1 c c. of this solution = 0*00028 gram of vanadium. 
The solutions can be reduced with zinc and titrated with very dilute 
permanganate solution, care being taken to use distilled water which 
has no action on the permanganate. 

If the proportion of vanadium in the mineral is considerable, the 
contents of the first bulb will be greenish-blue, and when evaporated 
with ammonia and heated to redness vanadic anhydride is left, and 
can be weighed. 

By this method, the author has detected vanadium in two specimens 
of bauxite, two specimens of pitchblende, a hydrated feme oxide, and 
basic Bessemer slag. C. H. B. 
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Estimation of Vanadic Acid. Bj A, Ditte (Cowpt. revd,, 104, 
982—987).—When ammonium vanadate is precipitated in presence 
of ammonium chloride and washed with a solution of this salt as in 
Berzelius’ method, it is necessary to remove the ammonium chloride 
adhering: to the precipitate, since it would partially reduce the latter 
on heating. If strong alcohol is used for this purpose, the ammonium 
chloride is precipitated in the filter, and is only dissolved with diffi¬ 
culty, whilst if dilute alcohol is employed, small quantities of the 
vanadate are dissolved. The following method avoids these diffi¬ 
culties. 

When the vanadic acid is present in the form of a pure alkaline salt, 
the solution, if not already neutral or alkaline, is mixed with ammonia 
and heated until colourless. The solution is cooled to 80—40°, mixed 
with powdered ammonium chloride until nearly saturated, then with 
four or five volumes of alcohol, and allowed to remain. If the solu¬ 
tion is saturated with the ammonium chloride at a temperature not 
exceeding 40”, the alcohol precipitates only a small quantity of the 
salt, and this readily dissolves during washing. Caro sliould be taken 
to avoid rubbing the sides of the vessel. The precipitate is collected 
aud washed with alcohol. 

If the solution contains salts which are only slightly soluble in 
alcohol, it is mixed with a slight excess of solid ammonium chloride, 
then with 4 or 5 vols. of a saturated solution of this salt, and allowed 
to remain for several hours. The clear liquid is decanted off through 
a filter, and the precipitate mixed with a fresh quantity of ammonium 
cliloride solution, care being taken that a small quantity of the 
undissolved solid is always present. After remaining for some hours, 
the liquid is again decanted off, and this treatment is repeated two or 
three times according to circumstances. The filter is then washed 
with hot water to dissolve the adhering precipitate, and the solution 
is allowed to run into the heaker containing the bulk of the precipi¬ 
tate, which is partially dissolved, and the liquid now contains ammo¬ 
nium vanadate partly in solution, partly precipitated, but free from 
other salts. It is treated in the manner described above. 

The washed ammonium vanadate is dried and heated in a platinum 
capsule until the filter burns, and is then kept in fusion until the 
precipitate is completely oxidised. In order to prevent the formation 
of V 204 ,V 306 , the partially roasted precipitate is moistened with 
nitric acid, dried, and then fused. 

When the vanadic acid is rot present in combination with an 
alkali, the other metallic oxides must be removed by suitable methods, 
and the vanadic acid converted into an alkaline salt. C. H. B. 

Determination of Nitrates in Well Waters. By L. Spiegel 
(Ghem. Omir.^ 1887, 363—364).—Wagner’s chromic oxide method 
(this Journal, 1871, 753) did not give satisfactory results. The most 
accurate is the Schulze-Tiemaim method (this Journal, 1873, 529, aud 
1874, 91), but it is necessary that the end of the gas delivery tube 
should be plunged deep in the soda solution, that boiled ferrous 
chloride and hydrochloric acid should be used, and that the last traces 
of nitric oxide should be driven over into the measuring tube by 
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carbonic anhydride. Of fcbe methods depending on reduction to am¬ 
monia, that of Harcourt and Siewert with Konig’s modifications is 
the most snitable. Heating over the free flame, however, inevitably 
causes potash to be carried over. 

Good results can be obtained by the Marx-Trommsdorf indigo 
process, if the nitrate solution use^ in standardising is of approxi¬ 
mately the same strength as that to be tested. Nitrites have, for 
the same quantity of available oxygen, the same oxidising power as 
nitrates. Both of these methods are vitiated by organic matter. 

A colorimetric process based on the blue coloration with di- 
phenylamine in strong sul])huric acid gives a fairly accurate deter¬ 
mination very readily. At least 1* volumes of sulphuric acid must be 
used for 1 volume of water. Organic matter is without influence, 
but ferric salts produce a blue colour by themselves and must be 
removed. 

Detection of Cane-sugar, Glucose, and Dextrin in Wines. 

By Tony-Gaucin {Compt. rend., 104, 1002--100y).—The wine is 
decolorised by means of animal charcoal, and its rotatory power and 
reducing power arc determined. 

When the reducing power is equivalent to 2 grams or less, and the 
rotatory power is more than -f liJ', the wine contains some foreign 
dextrogyrate sulwtancc. If the w'ine contains more than,2 grams of 
reducing matter per litre, 1-5 gram is deducted, and the remainder is 
multiplied b) 6 and distinguished by the sign -t-. This is added 
algebraically to the observed rotatory power expressed in minutes, 
and if the sum is greater than -f 13', the wine probably contains 
foreign dextrogyrate substances, and this conclusion is certain if the 
excess above -t-13' is equal to 10'. 

The nature of the foreign matter is determined by chemical 
methods; cane-sugar by inversion, dextrin by saccharification; 
glucose, in the ab.sence of cane-sugar and dextrin, by the relation 
between the reducing action and rotatory power of the wine. 

When polarimeters other than Laurent’s are used, it may be taken 
that the rotatory power of wines free from .foreign dextrogyrate 
matter is never more than + 13'. C. H. B. 

New Test for Coniferin. By H. Mousch (Chem. Centr., 1887, 

3 QQ)_An alcoholic 20 per cent, solution of thymol is diluted with 

water as long as it remains clear; an excess of solid potassium 
chlorate is added and after some hours the mixture is filtered. Ooni- 
ferin, treated with a drop of this solution and two drops of strong 
sulphuric acid, acquires a fine blue colour when evaporated in direct 
sunlight. A wood section, or wood-pulp paper moistened with this 
solution, and a drop of hydrochloric acid rapidly becomes blue even 
in the dark. Since coniferin is only present in lignefied cell-walls, 
thymol may probably be of use in the microscopic detection of wood* 
fibre. M. J. S. 
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Absorption-bands of Chlorophyll. By F. Stenger (Ann. 
Agronom,, 13,175—176).—K/einke has maintained that the dark bands 
in the absorption spectrum of chlorophyll do not correspond with the 
maximum absorption of light, but that some of them are mere effects 
of contrast, subjective impressions due to the eye itself. The present 
memoir is directed against this conclusion. J. M. 11. M. 

Eleclromotive Force produced by Light in Selenium and 
the Consequent After-action. By S. Kalischek (Ann. Fhytf. Ghem. 
f2], 31, lOl—108).—About the same time that Bell discovered that an 
intermittent exposure to light generated a current in selenium which 
affected the telephone, the author met with a selenium cell which 
under the action of light produced a current which coiihl he detected 
by a galvanomete!*. As it appeared that tliose who have paid special 
attention to the preparation of selenium cells have .seldom met with 
cells which were so seiusitivo to light, an attempt was made in the 
first place to discover the proper mode of making such cells. 

The coll consisted of two parallel wires wound round a stem, with 
selenium melted between them. In order to ensure the sensitiveness 
of the cell to light, it was heated to 190—lorj'", kept at this tem¬ 
perature for half an hour, and then allowed to cool for an hour. If 
at first not successful, a repetition of the process produced the desired 
result. 

When such a cell is inserted in a galvanometer circuit and exposed 
to the action of light, there is a permanent deflection. It is found 
that the cells which are sensitive have a large specific resistance. To 
produce a current in general, a very intense soui'ce of light is neces¬ 
sary. Ihe sensitiveness, and with it the specific resistance, were found 
in many cases to diminish with the time. The author believes tliat 
these facts are very well explained by the hypothesis advanced by 
Siemens that there is a metallic modification of selenium. 

Again, if a cell is placed in an arm of a Wheatstone’s bridge and 
the balance obtained in the usual manner, on allowing light to fall for 
an instant on the cell, there is a deflection, but tlie mirror does not 
return to its position of rest at once, and gradually creeps up to a 
fixed position. This is not due to the effect of heat, for it occurs 
oven when the cell is shielded, by an alum cell, or by a current of 
water circulating round it. 

It is proposed to call this phenomenon after-action (Nachwirknng\ 
from the analogy it presents to other well-known physical facts. 
The analogy is traced out by showing that the after-action is dependent 
on the duration and the intensity of the illumination of the cell. It 
is also shown to be independent of the direction of the current. 

C. S. 

3 a 
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Density of Liquid Methane and of Liquefied Oxygen and 
Nitrogen. By K. Olszewski {Ann. Fhys. Chem. [2], 31, 58—74).— 
In some previous experiments, the author had determined the densities 
of liquefied gases at varying temperatures and pressures. It vras 
impossible to compare the results with each other, because of the 
large coefficient of expansion of a liquefied gas and the very con¬ 
siderable alteration of volume by pressure. A determination of the 
densities at a common pressure, namely, the pressure of the atmo¬ 
sphere, and at the corresponding temperature of the boiling points, 
was attempted. 

The chief part of the apparatus was a glass tube, into which the 
gas was condensed. This tube was very carefully annealed by heating 
it in anhydrous magnesia and allowing it to cool very gradually, 
a process which fitted it to withstand great changes of temperature 
and severe pressure. 

Ethylene was made to circulate through a copper spiral, surrounded 
by a freezing mixture of carbonic anhydride and ether, contained in a 
vessel which was exhausted. Thus a large quantity of ethylene was 
rendered liquid, and passed into a vessel surrounding the condensing 
tube. When this vessel was exhausted so that the pressure sank to a 
few millimetres of mercury, the temperature of the ethylene fell so 
much that the gas in the tube was liquefied. The temperature of 
the boiling point had first to be measured. For this purpose about 
12 to 15 c.c. of liquid gas was produced as already described under 
pres.sme, and after a time the pressure was gradually diminished to 
atmospheric pressure. The liquid was then gently boiled, and after a 
short time evaporation went on at the surface alone until tho whole 
was vaporised. As this took about 5 to 15 minutes, there was ample 
time to take the temperature of the boiling point. This w^as deter- 
mined by means of a hydrogen thermometer; a comparison instituted 
to compare the indications of thermometers filled with other gases 
showed that for the temperatures recorded the readings did not differ 
by more than about 1°. 

To determine the density of the liquefied gas, it was condensed into 
the glass tube which had been calibrated, so that its volume was 
easily read off from a millimetre scale. The pressure being lowered 
to atmospheric pressure, the liquefied gas vaporised, and the amount 
of vapour produced was found from the volume of water displaced in 
an aspirator. Thus with the known readings of the barometer and 
thermometer the weight of the liquefied gas was determined, and 
from it the density. 

The mean results of the experiments are given in the table:— 


Substance. 

Pressure. 

Temp. 

Density, 

Methane. 

736'6 mm. 

-164 0® 

0-416 

Oxygen. 

742-1 „ 

-181*4 

1-124 

Nitrogen . 

742-1 „ 

-194*4 

0-885 


c. s. 
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Vapour-density Apparatus. By T. T. P. B. Warren (Ghent. News, 
66, 228).—A modification of Victor Meyer’s tube. 

Determination of Vapour-densities, By C. Schald (Ber,, 20, 
1435—1441).—A Jolly’s air thermometer modified for vapour-density 
determination is described with sketch; results obtained by means of 
the apparatus are given. The author recommends the method for 
substances with high boiling points: it has the advantage over the 
methods of Habermann and La Coste, in not requiring such large 
amounts of substance or capacious apparatus for heating. 

N. H. M. 

Expansion and Compressibility of Water: Displacement of 
the Point of Maximum Density by Pressure. By E. H. Amagat 
(Compt.^ rend., 104, 1159—1101).—The apparatus was so arranged 
that the water was always brought to the same volume at the particu¬ 
lar temperatures, ilie pressure required being measured. If the same 
pressure is necessary at two dift'erent temperatures, it is evident that 
the point of maximum density lies between them. The effect of the 
alteration in the volume of the piezometer is eliminated, since it must 
be the same in both cases. The pressures employed exceeded 
3200 atraos., and the temperature varied from 0—50”. 

Under a pressure of 200 aimos., the point of maximum density is 
very near 0°, and seems to lie between 0® and O'S**. At 700 atmos,, it 
is below 0'^, 

If the phenomena at each temperature are represented by a curve 
with the pressures for abscisses and the volumes for ordinates, the 
series of curves represent tlie volumes occupied by the same mass of 
water at different temperatures and pressures. These curves inter¬ 
sect at points which correspond with changes in the sign of the dila¬ 
tation of the water, and as the pressure increases they arrange them¬ 
selves successively in the order of the temperatures. At 200 atmos. 
they are normal, and are closer together the low^er the temperature. 
As the pressure increases, the coefficient of expansion increases, at 
first rapidly, and afterwards more slowly, contrary to the phenomenon 
observ^^d with all other liquids. At about 3000 atmos., the coefficient 
of expansion ceases to increase, and probably at still higher pressures 
it diminishes, like that of all other liquids. For equal pressures, the 
effect is less marked the higher the temperature. 

Between two given pressures, the compressibility diminishes as the 
temperature rises, as pi-eviously observed by Grassi, a behaviour con¬ 
trary to that of all other liquids. This result is a natural consequence 
of the disappearance of the point of maximum density. For the 
same reason, diminution in the coefficient of compressibility disappears 
as the pressure increases, and it also disappears with elevation of 
temperature, as Pagliani and Vieentiui have observed. The tempera¬ 
ture at which the inversion takes place is lower the higher the 
pressure. 

A sufficiently high pressure brings water into the category of ordi¬ 
nary liquids ; at about 3000 atmos., the last traces of perturbation of 
the ordinary laws, resulting from the existence of a point of maximum 
density, disappears. 


3 a 2 
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No other liquid hitherto examined by the author has shown any 
signs of a point of maximum density under any pressure. 

C. H. B. 


Compressibility of Aqueous Solutions of Chlorides. By M. 

Schumann {Ann. Fhys. Chem. [2], 31, 14—58). —Four very sensitive 
piezometers were used. The compressibility, /a, was determined from 
the formula— 




Av 760 

V p 


+ K, 


where v is the volume of the solution, and Av the change of volume 
produced by pressure p. p was measured by a mercury manometer, 
V by weighing the piezometer filled with distilled water, Av by calibra¬ 
ting the capillary tube attached to the instrument. K, as Regnault 
and Grassi pointed out, is a constant which must be determined for 
each particular instrument by subtracting the apparent compressi¬ 
bility of water as observed in it from the value of the true com¬ 
pressibility given by Regnault. 

Experiments were made with four or five solutions of different 
strengths of ammonium, barium, potassium, strontium, calcium, and 
sodium chlorides at two different temperatures, so that the tempera¬ 
ture coefficient of compressibility could be found for the purpose of 
reducing all the results to one common temperature for the sake of 
comparison. 

The general results of the paper are :—The compressibility of water 
is considerably altered by the addition of the chlorides, and in a 
different degree for each chloride. The compressibility of a solution 
diminishes as the strength increases. As regards the effect oi tem¬ 
perature, all weak solutions have a greater compressibility ot than 
at higher temperatures, as in the case of water; in the case of ammo¬ 
nium and calcium chlorides, and seemingly of potassium chloride this 
is true for all degi’ees of concentration. For sodium and stroiiUum 
chlorides, after a certain strength of solution is reached, the influi ace 
of temperature is independent of the strength of the solution. 

The results of the experiments are recorded in numerous tables, 
and the values obtained for the compressibility of the several solutions 
appear to agree well with the other determinations that have been 
made, especially with those of Rontgen and ychneider {Ann. Fhys. 
Ohem. [2], 29, 165). 

The conclusion of the paper is occupied in tracing the connection 
between the compressibility of the solutions and the equivalent 
weights of the salts dissolved. The relation between the pressure 
Inquired to produce ihe same change of volume as is caused by the 
solution of the salt, and the amount of salt dissolved, is investigated. 

0. S. 


Rate and Vapour-tension of Dissociation. By W. Mullkr- 
Erzbach {Ann. Fhys. Ohem. [2], 31, 75—78).—The present paper is a 
reply to some objections which have been made by Lescoeur against the 
author’s method of determining the vapour-tension of dissociation. 
Lescoeur (this vol., p. 100) states that the rate of dissociation is a 
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fnnction of the state of the body as well as of the tension, and on this 
ground considers MUHer-Erzbach’s formula to be erroneous. 

On the other hand, it is pointed out that in the case of hj^drated 
solutions, the author’s method gives results in accordance with those 
which have been obtained by others from the barometric method. 
In the case of salts containing water of crystallisation, he finds that 
within wide limits the tension is independent of the weight of the 
substance employed and the dimensions of the tubes containing it. 
During the melting of sodium hydrogen phosphate, the vapour- 
tfmsion remained constant. Finally ho asserts that in many cases 
the barometric method is very unsatisfactory, because, especially after 
heating, i he values of the tension are often too great, whereas his own 
method gave constant results for considerable periods of time. 

c. s. 

Effect of Pressure on the Decomposition of Dissolved 
Chlorides. By 0. Foi sskueau (Compt. rend., 104, IKU—— 
The method previously employed to determine the degree of altera¬ 
tion of (‘lilorides in aqueous solution (Abstr., 1886, 844, 975), has 
liecn used to investigate tlie eflect of pressure on the rate and extent 
of the changt'. A variation of about 1 atnio. prorluc(‘s no sensible 
effect. A pressure of 175 atmos. causes a reduction of about 1 per 
c(‘nt. in the resistance of a dilute solution of ferric chloride, wliicli 
indicates that the decompositioTj is increased by pi*ossure. A^er re¬ 
moval of the pressure, the resistance of the liquid gradually resumes 
its normal value. Tlio effect of pressure on very dilute solutions 
cannot bo very great, since the dissociation is almost complete under 
ordinary pressure. With a stronger solution of feiTic chloride, a pres¬ 
sure of 175 atmos. produces a diminution in the resistance amounting 
to nearly 5 per cent., and hence it is evident that with stronger solu¬ 
tions the effect of pressure is much grealtr. When the pressure is 
iTinoved, the resistance gradually returns to the normal value. 

A solution of aluminium chloride shows similar phenomena in a 
lower degree. C. H. B. 


Velocity of Chemical Reactions. By F. Urech (/>cr., 20, 
1634 - 1630).—This paper is an explanation of a criticism of Reicher 
on the author’s statement that in any reaction between two sub¬ 
stances, A and B, the velocity of the reaction is affected in different 
degrees by the presence in excess of A, or of its equivalent of B. On 
the other hand, the investigations of Reicher on sapoiiilicatioii have 
shown that the presence on the one hand of excess of alkali, and on 
the other of excess of ethereal salt, does not affect the value of the 
specific velocity. 


It is here shown that in the differential equation 


-dt 

dC 


1 

KiC.Ci*' 


C cannot be taken as either greater or less than Ci without altemtion 
of the value for K, inasmuch as C is altered to the first, and Ci to the 
second power. The excess of one or other of the ingredients beyond 
that of the equivalent proportion must be considered as accelerating 
the change, and sneh an excess can in no wise bo regarded as so much 
chemically inert matter. V. H. V. 
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Demonstration of Avogadro’s Hs^othesis. By 0. ScHALii 
(Ber., 20, 1433—1435).—A balance provided with a combined scale 
is employed, to which large light Vessels of as nearly equal capacity 
as possible are suspended. By means of the scale, which is de¬ 
scribed, the deviation produced in the index needle can be converted 
into a number expressing the density. N. H. M, 

Practical Thermo-regulator. By L. Ruohkimeu (Ber., 20, 1280 
—1284).—A modification of an air-morcury regulator, which pre¬ 
sents no specially novel point of construction. The results of thermo¬ 
meter readings show a variation of + 0*5°. V. H. V. 


Inorganic Chemistry. 


Perbromic Acid. By R. W. E. MacIvor {Chem. News, 66, 203). 
—Bromine is without a<;tion on hydrated perchloric acid, anhydi'ous 
perchloric acid, and perbromate of silver, even when the substaiu^es 
are heated together in closed tubes. R. R. 

Diainidogen or Hydrazine. By T. Curtius (Bcr., 20, 1632— 
1634).—See p. 715. 

Nitrous Acid. By E. Drbchsel (Bcr., 20, 1456—1457).—When 
Pehling’s solution is added to a solution of sodium nitrite, no reduc¬ 
tion takes place; on treating the boiling solution with dilute sul¬ 
phuric acid and then adding caustic soda until alkaline, a reduction 
takes place with formation of a yellow or red precipitate of cuprous 
oxide. The reduction is also produced by passing nitrous anhydride 
through Fehling’s solution, but much more slowly than in the above 
reaction. It is suggested that in the reaction with sodium nitrite and 
sulphuric acid the reduction is due to the formation of bydroxylamnie 
and nitric acid. N. H. M. 

Hydrates of Sodium Arsenate. By H. Lescceur (Compt rend,, 
104, 1171—1174),—The percentage of water in commercial sodium 
arsenate varies from 43*65 to 57*45, and the published statements as 
to the proportion of water normally present in the crystals are very 
conflicting. 

Measurements of the vapour-pressure of crystallised disodium 
hydrogen arsenate indicate the existence of two definite hydrates 
only, STayHAsOi + I 2 H 2 O and NajHAsO^ + 7 H 2 O, The first is not 
very well defined, and its vapour-pressure is practically identical with 
that of a saturated solution of the salt. It efBoresces in dry air at 
20®, and forms the second hj^drate. The heptahydrate is stable in dry 
air, but in a moist atmosphere it gradually absorbs water until it 
approximates in composition to the higher hydrate. If crystallisation 
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takes place above 23^, the heptahydrate only is formed, but if this is 
left in the mother-liquor, or is exposed to moist air, it is more or less 
completely converted into the duodecahydrate. 

In preparing the arsenate, a product of constant composition can 
only be obtained by drying the tinely-powdered crystals in air at the 
ordinary temperature. C. H. B. 

Particular Case of the Formation of Sodium Hydrogen 
Carbonate. By P. de Mond^sir (Comp!, rend.^10^^ 1102),—Normal 
sodium carbonate containing 1 mol. H-/) absorbs carbonic anhydride 
very slowly if at all at the ordinary temperature. If, however, it is 
mixed with a small proportion of the hydrogen carbonate the reaction 
commences immediately, and proceeds with a velocity which depends 
on the proportion of acid carbonate present and the perfection of 
admixture of the two salts. C. H. B. 

Solubility of Lithium Carbonate. By C. N. Draper (CJiem. 
Ncw8^ 56, 169).—The author finds that the solubility of lithium 
carbonate at 15** is 1*4787 per cent., or nearly half as much again as 
that usually given; and at 100" it is 0*71C2 per cent. 

R. R. 

Argentous Compounds. By E. Drkchsel (Ccr., 20, 1456).— 
When ail arnmouiacal silver solution is kept for some time in contact 
with peptone, it gradually acquires a deep port wine colour like that 
of so-called urgentous oxide ; when a current of ozonised air is passed 
through the solution, it becomes colourless without precipitation. This 
reaction is most readily explained on the assumption that the red 
solution contains argentous oxide. On the other hand, it is con¬ 
ceivable that silver peroxide was formed f om the silver, and that this 
reacted with tlie ammonia present with formation of silver oxide and 
evolution of nitrogen. N. H. M. 

The Lowest Compounds of Silver. By 0. v. d. Pfordtkn 
{Ber., 20, 1458—1474; compare Abstr., 1885, 955).—20 c.c. of a 
12 5 per cent, solution of sodium tartrate, and a solution of 2 grams 
of silvcM' nitrate, are mixed with 1^ litres of water; 2 c.c. of a 4 per 
cent, solution of sodium hydroxide is then added, the whole being 
stirred violently. After five hours, the supernatant liquid is poured 
off from the fine, black precipitate. The solution is treated in like 
manner throe times with the same result. The united products of 
several experiments are washed by decantation with a dilute solution 
of sodium sulphate; water alone cannot be used. The purified black 
compound is probably argentous tartrate. 

When a solution of 10 grams of silver nitrate in 20 c.c. of water, 
in presence of sufficient ammonia to give a clear solution, is gradually 
treated with 4 c.c. of a concentrated solution of phosphorous acid, a 
black precipitate is formed. The solution is filtered, and again treated 
in the same way with phosphorous acid. The black compound is 
washed with water until the filtrate comes through turbid, and then 
with ammonia. 
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Argentous oxide, Ag^O, is prepared by treating either of the above 
black salts with alkali, and washing with water containing alkali. It 
forms a deep black, amorphous substance; it must be kept under dilute 
alkali. It cannot bo dried without decomposition; water decomposes 
it. When treated with a mixture of potassium permanganate and 
sulphuric acid, it dissolves as an argentic salt. By moans of this 
reaction, the formula of the compound was established ; the wet 
substance was added to a mixture of titrated permanganate solution 
and dilute sulphuric acid, and the permanganate titrated back with a 
solution of ferrous ammonium sulphate; the silver was determined 
in the same solution, and the relative amounts of silver and of oxygon 
used up determined. 

Argentous oxide is insoluble in ammonia and in acetic acid; it is 
converted by hydrochloric acid into a mixture of silver and silver 
chloride. Phosphorous and sulphurous acids do not dissolve it. 
Hydrogen peroxide lias no action on it in the cold; when warmed, 
metallic silver is formed. Alcohol reduces it slowly. Mercury has no 
action on it. It is somewhat soluble in water; the solution is greenish, 
reacts neutral, and is not precipitated by soda solution or by hydro- 
cihloric acid. Sulphuric acid decomposes it with formation of silver 
and evolution of oxygen ; the same result is produced but more slowly 
by hydrocyanic acid, by sodium chloride, and other indifferent 
solutions. 

Argentous sulphide, Ag 4 S, is prepared from the black argentous 
salts by the action of sodium hydrogen sulphide; it is a black, 
amorphous compound; when dried it is grey. Water deeorujioses 
it after a short time. It is insoluble in ammonia, dissolves sparingly 
in warm dilute nitric acid, decomposes with separation of .- ulphur 
when treated with strong nitric and sulphuric acids. It dissolves 
in hydrochloric acid, and is precipitated unchanged by water; it 
is also soluble in potassium cyanide solution (dilute sulpliuric acid 
gives a black precipitate). Potassium permanganate and sulphuric 
acid dissolve it with separation of silver. When dried, or wlien kept 
under pure water, it changes into a mixture of silver (2 mols.) and 
silver sulphide (1 mol.). (Compare also Trans., 1887, 416.) 

N. H, M 

Specific Gravity of Lime-water. By J. A. Wanklyn (Chew. 
News, 65, 217).—The author’s determination of the specitic gravity 
(1002*36) of lime-water containing 1*344 grams of calcium oxide per 
litre, shows that when 1*344 grams of lime was dissolved in 1001 c.c. 
of water, the substances contracted to 1 litre. B;. R. 

Action of Ammonia on Bleaching Powder; Constitution of 
Bleaching Powder. By G. Lunge and R. Schoch (Ber., 20, 1474— 
1482).—When bleaching powder is treated with aqueous ammonia, 
34*76 to 36*06 per cent, of lime is dissolved. When ammonia mixed 
with alcohol (Dreyfus, Abstr., 1885, 19) is used, the amount dissolved 
is rather less. The gas given off was examined, and found to consist 
of nitrogen, together with a small quantity (less than 3 per cent.) of 
oxygen and carbonic anhydride. These and further experiments, 
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showing the actual amount of nitrogen evolved in relation to the 
amount of bleaching powder employed, confirm the correctness of the 
equation suggested by Kolb {Ann. OInm. Phys. [4], 12, 26^0- 

The results of seven experiments, in which chloride of lime was 
heated at its melting point, gave 5*24 to 6*08 per cent, of oxygen, 
0*58 to 1*12 per cent. chloWnc as hy^pochlorous acid, and 3*09 to 6*18 
per cent, of free chlorine. The equation given by Dreyfus (Inc. c^^.), 
which requires 10*53 per cent, of chlorine and 7*1 per cent, of oxygon, 
is therefore incorrect. N. H. M. 

Barium Phosphates; their Application in Acidimetry. Ky 

A. ViLLiKUS (Cnmpt. rend., 104, 1103—1106).— Phosphoric acid is 
bibasic when phenolphthalein i.s used as an indicator, and can be 
titrated with a solution of potassium or barium liydroxides. Other 
free acids, such as hydrochloric, sulphurii*, acetic, can be titrated in 
presence of phosphoric acid by means of polassium hydroxide, but 
not with baryta. 

Joly has already shown that when barium chloride is added to 
disodium phosjdiaie the solution becomes acid, but the author gives a 
somewhat different explanation of the plienomenon. 

If the aeid solution produced by mixing solutions of disodium 
phosphate and barium chh)ride is mixed with phenolphthalein, and 
then with baryta solution, the addition of the tirst few dro])s of' the 
alkali causes a somewhat rapid appearance of the red colour, but after 
five or six minutes this disappears, and a soniewliat considerable 
quantity of baryta is necessary for the production of a persistent 
coloration. The volume of baryta .solution required to produce the 
second end reaction varies with the proportions of barium chloride 
and disodiuin ]>hosphate. 

In presence of a large excess of disodinm phosphate, the precipitate 
afte^ washing and drying at 120—130° is constant in com]>osition ; it 
is 1 iiriurn sodium phospliatc, BaKaPCh. Its formation takes place in 
tw(' stages, the first of which is represented by the equation NaoHPOi 
d- BaCh = BaHPOi 4- 2NaOl. IMie acidity of the liquid at this 
stage is due to the formation of a small quantity of tribariuni phos¬ 
phate^ and the consequent liberation of free acid. In the second 
stage, the barium hydroxide acts on the hariiun hydi*ogeii phosphate 
in presence of sodium chloride, with formation of barium chloilde, 
water, and barium sodium phosphate. 

Barium sodium phosphate has previously been obtained in hydrated 
crystals by Schulten by the action of sodium phosphate on sodium 
silicate and barium hydroxide (Abstr., 1883, 711). It can also be 
prepared in an amorphous and loss pure condition by the action of 
barium hydroxide on a solution of disodium phosphate, and in small 
quantity by adding barium chloride to a solution of trisodium phos¬ 
phate, can only be obtained in a state of purity by the method 

descjiffeed above. 

/Tribarium phosphate is obtained only by pouring sodium phosphate 
ii^hto a solution containing a large excess of baryta. 

Barium hydrogen phosphate* which has been precipitated for some 
time, and has become crystalline, is not readily converted into the 
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double pboaphate, a proof of the alteration which the precipitate 
undergoes in coarse of time. 

From these facts, it is evident that free acids cannot be accurately 
titrated by means of baryta in presence of disodinm phosphate, and 
this is true also of the titration of phosphoric acid in presence of 
alkaline sails. Accurate estimations can, however, be made in either 
case by means of potassium hydroxide solution. 0. H, B. 

Thallium in Platinum. By H. N. Waeken (Chem, News, 66, 
241).—The author detected thallium in platinum wire and foil spec¬ 
troscopically. Ten grams of the wire was dissolved in aqua-regia, 
evaporated to diyness, redissolved, slightly acidified with nitric acid, 
and hydriodic acid added to precipitate the thallium as thallic iodide; 
the precipitate was washed with alcohol, dried, and weighed. From 
0*02 to 0‘1 per cent, thallium was found, the wire containing larger 
amounts than the foil. Traces of thallium were obtained from several 
samples of platinum ore, and alloys of platinum with thallium were 
found to be useless for wire when 0*5 of the latter metal was present, 
whilst 2 per cent, caused the metal to become fusible at a red heat. 

R. R. 

Preparation of Anhydrous Metallic Chlorides. By H. N. 

Wakren {Ohem. News, 65, 102).—The metallic oxide, such as alumin¬ 
ium oxide, is heated to redness in a large tubulated earthenware retort 
into which the vapour of petroleum previously saturated with hydro¬ 
chloric acid gas, or with clilorine, is distilled. Fumes of the chloride 
are at once evolved, and may be condensed in a receiver. R. R. 

Action of Nitrogen on certain Metals. By H. N. Warren 
(Ohem. News, 66, 155).—Bars of iron, copper, nickel, cobalt, &c., 
maintained at a bright red heat for some hours in an atmosphere of 
dry ammonia, and then allowed to cool in the same, were found to 
exhibit crystalline surfaces and fractures together with great brittle¬ 
ness. These effects were found to be proportionate to the quantity 
nitrogen contained in the metal, and this increased up to a certain 
point with the duration of the heating. Thus a bar of iron heated .n 
ammonia for two hours yielded 0*004 per cent, of nitrogen; a similar 
one after four hours’heating contained 0*01 percent.; and others 
after 10 or 12 hours’ heating gave 0*5 per cent. These last were so 
brittle that they broke on falling from a height of 6 feet. Some 
of the copper bars that were brought into the air before they were 
quite cold, spontaneously split with some violence in a transverse 
direction. When anhydrous ferrous chloride was substituted for the 
iron bar, a silvery, spongy mass of iron nitride was obtained contain¬ 
ing 4 per cent, of nitrogen. An amorphous, green powder of copper 
nitride was formed by gently heating cupric oxide in ammonia gao; 
this decomposed with violence at a dull red heat into copper and 
nitrogen gas. When mercuric oxide is similarly treated, the like 
reaction occurs, but at a temperatux’e of 205® the compound formed 
explodes with fearful violence. R. R. 
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Action of Ferric Sulphate on Iron. By A. E. Menke {Amer, 
Ohem. 9, 90—93).—The action increases approximately with the 
amount of ferric sulphate, whether at a boiling temperature or in 
sealed tubes at 110°. The addition of the theoretical amount of 
sodium or potassium carbonate necessary for the precipitation of the 
iron salt reduces the action to about one-third, but calcium carbonate 
has no effect, or not so much ; the action is less on steel than on boiler 
plate. H. B. 

Titanium Carbide in Pig-iron. By P. W. Shimer {Chem, Ngjvs, 
66, 15G—lf58).—From the residue loft un dissolving 250 grams 
of pig-iron in dilute hydrochloric acid, the author separated alx)ut 
1 gram of a material consisting largely of minute, cubical, metallic 
crystals. Analysis showed that 88 per cent, of this material was 
composed of titanium and carbon very nearly in atomic proportions ; 
the crystals are therefore regarded as a titanium carbide, TiC. The 
five or six pig-irons examined all contained these crystals, and a sample 
of No. 1 Barrow foundry iron yielded 0*203 per cent, of titanium. 

In separating the titaniferous material from tlie graphite, &c., in 
the residue, a very slightly inclined plane, 12 feet long and 5 inches 
wide, made of window glass, was made use of. The material was 
placed at the upper end, and water allowed to drip upon it slowly, by 
which the lighter particles were carried forward faster than the li^^avier 
crystals. R. li. 

Formation of Complex Inorganic Acids. By E. Drechsel 
20, 1452—1455).—Silicotungstic acid can be readily prepared 
as follows :—Pure sodium tungstate is dissolved in a little boiling water, 
almost neutralised with nitric acid, and filtered. The crystals are 
washed with cold water, dissolved in Avater, and boiled w'ith gelatinous 
silica until the solution no longer gives a precipitate with hydro¬ 
chloric acid. It is filtered, evaporated, treated when cold with a large 
excess of sulphuric acid previously diluted with an equal volume 
of water, and allowed to cool. Ether is then gradually added, when 
the liquid becomes turbid and separates into three layers—the lowest 
oily and containing most of the silicotungstic acid; the middle layer 
an aqueous solution of hydrogen sodium suljihate and sulphuric acid; 
the upper layer ether. The lowest layer is separated, treed from 
ether by evaporating on a water-bath (avoiding too high a tempera¬ 
ture), and allowed to cool. The acid separates in splendid crystals. 

When a concentrated aqueous solution of phosphotungstic acid is 
treated with an equal volume of ether, oily drops form at the surface 
of contact of the water and ether, and then sink, forming a third 
layer; the latter has the sp. gr. = 1*525. Crystallised phospho¬ 
tungstic acid dissolved in the smallest amount of ether gives an oil, 
sp. gr. = 2*083. 

Phosphotungstic acid is prepared by dissolving 500 grams of pure 
sodium tungstate and 250 grams of crystallised sodium phosphate in 
500 C.C. of water and evaporating until a skin is formed on the surface. 
700 to 800 c.c. of hydrochloric acid (sp. gr. = 1*14) is added to the 
boiling solution, which is again evaporated and allowed to cool. The 
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whole is gradually treated with pure ether, being well shaken all 
the time, until a layer is formed above the acid solution. It is then 
left until the lower layer is clear, separated and treated with an 
equal volume of water; the ether is then evaporated; if the solution 
becomes bluish, chlorine water is added. It is evaporated to dryness, 
dissolved in hot water; on cooling the acid separates in splendid 
crystals. 

Phosphomolybdic acid is prepared in a similar manner. 

Equivalent and Atomic Weight of Thorium. By G. Kruss 
and L. ¥. Nilson (7iVr., 20, 1GG5—1076).—The accepted value for 
the atomic weight of thorium is 232*4, which is in accordance with 
the determinations of its specific heat. 

In this paper, determinations are given of the equivalent of thorium 
and of the molecular weight of the chloride, and from these values, 
together with considerations of the position of the metal in the 
periodic system, the atomic weight is deduced. 

The tliorium oxide is prepared from the mixed sulphates obtained 
by dissolving thorite in sulphuric acid; from this solution, the hydrated 
oxides are precipitated by ammonia, subsequently dissolved in hydro¬ 
chloric acid, and precipitated as oxalates. These last are converted 
into the sulphates, and from the mixed salts thorium sulphate is 
obtained by dissolving in ice-cold watei*, in which it is less soluble than 
the sulphates of the accompanying metals. This fractional crystal¬ 
lisation from ice-cold water is repeated several times. The sulphate 
crystallises with 8 mols. HaO. From the anhydrous salt, the equiva¬ 
lent of the metal is determined by ignition and weighing the residual 
oxide; the mean "v^alne of eight concordant determinations is 07*997. 
The sp. gr. of tlie anhydrous sulphate is 4*2252. 

Specimens of the chloride were obtained by heating the metal in a 
current of dry hydrochloric acid at a low red heat and subsequent 
resublimation of the salt. The percentage of chlorine found was 
37*88 (theory requiring 37*89). Vapour-density determinations of 
different samples at temperatures varying from 1057*^ to 1270° gave 
values from 11*232 to 12*424 ; a determination at 1400° gave the value 
9*835. The theoretical value for the chloride ThCU is 12*928. The 
previous determinations of Troost, which varied from 5*9 to 7*49, wore 
probably vitiated by impurities in the samples used. 

Then as thorium is quadrivalent, noplace being found for a bivalent 
metal of atomic weight 116 in the periodic system, as also from the 
values found for the sp. gr. of the anhydrous sulphate and oxide, ibe 
corrected atomic weight is taken as 231*813 to 231*916 (mean 231*87), 
oxygen being taken as 15*96. V. H. V. 

Potassium Germanium Fluoride. By G. KrBss and L. F. 
Nilson (Ber., 20, 1696—1700).—Germanium fluoride is readily ob¬ 
tained in solution by dissolving the oxide in hydrofluoric acid; on 
evaporating the solution with sulphuric acid and subsequent ignition 
the oxide is re-formed. On adding potassium hydrogen fluoride to 
the solution of germanium fluoride, the double salt is precipitated at 
first as a gelatinous precipitate, which gradually becomes crystalline; 
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on slowly evaporating the saturated solution, it separates in the form 
of tables or prisms. The salt can be heated to a red heat without 
alteration in weight. Its composition, K-^GeFe, was determined by 
evaporating the salt with sulphuric acid and igniting, and w'oighing 
the residue of the oxide Qe02 and potassium sulphate. It is shown 
by crystallographic measurements (a : c == 1 : 0*8039) that this salt 
is isomorphous with ammonium silicofluoride. In conclusion, it is 
remarked that the properties of potassium germanium fluoride agree 
with those predicted by Mendelejelf for the corresponding salt of 
ekasilicon. V. H. V, 

Alkaline Vanadates. By A. Dittk {Coynpt, revd.^ 104, 1168— 
1171).— When a mixture of lithium carbonate (1 mol.) and vanadic 
anhydride (1 mol.) is boiled with water, and the solution concentrated 
to a thick syrup in a vacuum, it deposits brilliant, silky needles of the 
composition Li 20 ,V 205 + 4 H 2 O, which lose water when heated, and 
form a brown liquid, which solidifies to a crystalline mass of the 
anhydrous normal vanadate. 

If a solution of the normal vanadate is acidified with acetic acid 
and evaporated in a vacuum, it deposits red transparent crystals 
with a brilliant lustre, wdiich have the composition ld 20 , 2 V 205 + 
I 2 H 2 O If crystallisation takes place in a w^arm solution, thin 
oraiige-i‘ed plates of the composition Li 20 , 2 V 206 + 8 H 2 O are ob¬ 
tained 

When lithium carbonate is boiled wdth an excess of vanadic 
anhydride, and the solution slightly acidified with acetic acid, and 
concentrated in a vacuum, it deposits orange-red crystals of the 
compound 2 Li 20 , 3 V 205 + IGH^O. 

All the hydrated acid salts when heated lose their water without 
meltjug and become deep red-brown. At a higher temperature, they 
melt to a brown liquid wdiich solidities to a crystalline mass on 
cooling. 

If a solution of the normal vanadate is made strongly alkaline wdth 
hthia and concentrated in a vacuum, the syrupy liquid deposits silky, 
vvhite needles of the compound 2 Li 20 ,V 205 + 6H>0, wdiich lose water 
wdien heated, then melt, and solidify on cooling to a white, crystalline, 
na(Teous mass of the composition 2 Li 20 ,V 205 . If the mother-liquor 
from these crystals is concentrated, it deposits crystals of the com¬ 
pound 3lji20,V20s + GH 2 O. 

Lithium carbonate solution saturated with vanadic anhydride, and 
mixed wdth a warm concentrated solution of lithia in large excess, 
almost immediately deposits the compound 4 Li 20 ,V 205 + H 2 O in 
transparent, microscopic crystals, which if left in contact wdth the 
mother-liquor change to bulky, colourless, transparent, rhomboidal 
crystals of the composition 4 Li 20 ,V 205 -f- I 4 H 2 O. They lose water 
when heated, but the white, anhydrous salt is infusible even at a red 
heat. 

A comparison of the various alkaline vanadates (Abstr., 1886, 671, 
and this vol., 630) shows that they are analogous in constitution, but 
contain difl^erent amounts of water of crystallisation according to the 
conditions under which they are formed. The normal salts are 
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colourless, the acid salts red with a more or less marked orange tint, 
and the basic salts are colourless. 0. H. B. 

Reduction of Potassium Niobium Fluoride with Sodium, 

By Q. Kkuss and L. F. Nilson (JSer., 20, 1691—1696).—By heating 
potassium niobium fluoride with sodium, the mixture being pro- 
tected by a layer of sodium chloride, Marignac obtained a black 
insoluble powder; this was found to consist of a hydride of niobium, 
NbH, mixed with a small quantity of niobic acid. In this paper, the 
experiments of Marignac are repeated; the product obtained on 
heating the mixture of potassium niobium fluoride, sodium, and 
sodium chloride, was treated at first with alcohol, then with water, 
and finally washed with ether. The product was a glistening, 
hygroscopic, black powder, nnattacked by hydrochloric and nitric 
acids or aqua regia, but soluble in concentrated hydrofluoric acid 
with evolution of hydrogen. It burns in a current of dry hydro¬ 
chloric acid gas with formation of four different chlorides of niobium, 
two of which are the more and two the less volatile in the gas. 
Analysis showed the composition of the product to be as follows; 
—NbH = 77*5 per cent.; Nb20o = 21*53 per cent.; FejOs = 0*97 per 
cent. 

The following determinations are also given of the molecular heats 
of niobium hydride and oxide:— 


Niobium hydride.... 
Niobic acid. 


Earths and Niobic Acid from Fergusonite. By G. KkUss and 
L. F. Nilson (J3cr., 20, 1676—1690.)—In this paper, a description is 
given of the qualitative separation of the various earths present m 
the mineral fergusonite, a large quantity of which was operated on 
The two samples used came from Arendal and Ytterby. 

Among the oxides of the rare metals found were those of cerium, 
thorium, erbium, samarium, thulium, ytterbium, and the vanous 
components of didymium, and of Soret’s X. Among the acid-forming 
oxides were those of titanium, tantalum, and niobium. 

In order to prepare pure niobic acid from the mineral, the aqueous 
solution of crude potassium niobium oxyfluoride is heated for 
some time to separate the oxyflaoride of potassium and tantalum, 
2 ( 2 KF,TaF 5 ),Ta *06 5 on sub^quent evaporation, the niobium oxy¬ 
fluoride, 2 KF,NbOF 3 , crystallises out, and from the determination of 
the ratio 2 K 2 SO 4 : Nb 20 « obtained from the salt, the atomic weight of 
niobium is taken as 93*8. From the oxyfluoride, a sample of the 
double fluoride K 2 NbF 7 was obtained, and from the ratio 2 Ka§ 04 :Nha 09 
the value 93*96 is deduced $»these numbers are practically equal to 
the atomic weight 94 taken by Mariraac. When a solution of potas* 
slum niobium oxyfluoride is boiled, a double 2KF,d£lDOaF, 


Molecular heats at 
i --^ 

100—0®. 210-5—0®. 301*5—0®. 449—0®. 

9-3 8*8 8*3 7-9 

31*7 81*8 33*3 36*1 

V. H. V. 
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fleparates as a hard white powder consisting of minnte crystals. The 
change which leads to its formation may be expressed thus: 

3(2KF,NbOF3,HaO) = 2 KF, 3 Nb 03 F + 4 KHF 3 + 2HF. 

y. H. V. 


Mineralogical Chemistry. 


Bismiithic Gold. By R. W. E. MacTvor (Chem. News, 56, 191). 
—An analysis of bismuthic gold from Maldon, Victoria, gave gold 
64*211 ; bismuth 34*398; siliceous matter 1*391 percent. The pro- 
portions of gold and bismuth indicate the formula AuaBi. 

R. R. 

Enargite from Montana. By W. Semmons {Mini. Mag., 6, 49— 
51; Jahrb. f, Min., 1887, 1, Ref., 416—417).—The mineral examined 
was of a lead-grey colour, with a black streak; sp. gr. 4*3, hardness 
2*5. Crystals are rare and always small. The crystals are rhombic 
prisms with brachypinacoid and macropinacoid, brachydomes and 
macrodomes. Analysis gave the following results :— 

Cu. As. S. SiOj. Fe. Total. 

I.... 45*76 18*66 31*30 2*60 0*80 99*02 

II.... 47*84 19*47 32*69 — — 100*00 

Analysis II gives the results calculated to 100, the silica and iron 
being considered as impurities. The mineral thus very closely re¬ 
sembles enargite in composition, but differs from it in cleavage, in 
hardness, and in behaviour before the blowpipe. It occurs with iron 
pyrites, bornite, covelline, and quartz in a number of mines in 
Montana, United States. B. H. B. 

Artificial Production of Rose Spinel or Balas Ruby. By S. 

Mbunibr {Oompt. rend., 104, 1111—1112).—The bottom of a graphite 
crucible is covered with a layer of finely-powdered magnesia well 
rammed down, an intimate mixture of very finely-powdered aluminium 
chloride and cryolite is then introduced, and the crucible is filled up 
with alumina and magnesia, the latter being in excess. If a rose- 
coloured product is desired, a very small quantity of potassium 
dichromate is added. The crucible is heated for five or six hours in 
a good coke fire, and allowed to cool as slowly as possible. The pro¬ 
duct is a greyish gangue, full of vesicles which are lined with 
brilliant, rose-coloured crystals of balas ruby, identical with the 
natural crystals in form, colour, brilliancy, hardness, and optical pro- 
peHies. 'If cryolite is used without aluminium chloride, the product 
consists of rose-coloured lamellm of corundum without any trace of 
spinel, even in presence of a large excess of magnesia. 

Probably this is a further example of the mineralising action of 
fluorine recently described by Fremy (this voL, p. 566). The experi¬ 
ment may be varied in many ways, and the author has obtained a 
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series of products which includes the aluminates of zinc, iroui 
together with secondary products. 0. H. B. 

Artificial Production of Magnetite. By A. Goboeu (Oompt. 
rend., 104, 1174—1177).—When a mixture of ferric and ferrous 
sulphates is decomposed in a bath of fused sodium sulphate, crystals 
of ferric oxide only are formed, and no magnetite is obtained. The 
latter is only produced if some reducing agent is introduced at the 
moment when the whole of the iron has been oxidised to the ferric 
state. Ferric oxide answers quite as well as the mixed sulphates. 

When iron wire or turnings is introduced into fused sodium 
sulphate, a small quantity of sulphurous anhydride is evolved, and 
some free soda is formed, but the main product is a magnetic ferrous 
ferrite, containing a much larger proportion of ferrous oxide than 
magnetite. If the action of heat is continued, the ferrite undergoes 
oxidation, the sulpliite and sulphide are reoxidised to sulphate, and 
eventually the whole of the iron is converted into the crystalline 
magnetic oxide. If the substances taken are weighed, it is found 
that the increase of weight at the close of the experiment is sensibly 
equal to the oxygen absorbed by the iron, the sodium sulphate 
having absorbed from the air a quantity of oxygen equal to that 
which it gave up to the iron. Potassium sulphate gives similar 
results. 

Iron sulphides act energetically on fused alkaline sulphates, with 
evolution of a large quantity of sulphurous anhydride, and ultimat/e 
formation of magnetite and an alkaline sulphate. The alteration in 
weight is due to the loss of the sulphur originally present in the 
sulphide, and the absorption of 1*33 times its weight of oxygen by the 
iron in the sulphide. The yield is better the greater the intermediate 
formation of a double alkaline feiTous sulphide, and is best of all 
when a mixture of sodium sulphide and sulphite is used instead of 
the sulphate. 

Artificial magnetite very closely resembles the natural mineral. It 
crystallises in opaque, magnetic octahedra with a metallic lustre, 
which are sometimes modified by very small faces of the rhombic 
dodecahedron; hardness 6*0—6*5; sp. gr. 5*21—5*25. The hardness and 
sp. gr. of the natuml mineral are 5*5—6*5 and 4*9—5*27 respectively. 
The artificial crystals are not affected by water and carbonic anhydride 
at a bright red heat, are not attacked by nitric or hydrochloric acid 
diluted with 10 vols. of water, and are only very slowly dissolved by 
the strong acids or aqua regia. When roasted in the air, they yield 
pure ferric oxide, and the residue is usually not magnetic, but if the 
magnetite has been prepared from native ferrous carbonate the 
residue is magnetic, a result which is doubtless due to the presence of 
foreign ferrites. C. H. B. 

Australian Bat Guano and Minerals ooourring therein. By 

R. W. E. MacIvor (Ch&m. News, 66, 215—216).—The author gives 
the results of his examination of bat guano obtained from oaves 
situated in various parts of Victoria. The only important deposit is 
at the Skipton caves, about 30 miles from Ballarat. Disseminated 
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tbronpfh these deposits are crystals of Struvite (I), and of Hannay- 
ite (IT), and Newberyito (III), minerals previously described by the 
author, of which the following new analyses are given :— 



MgO. 

FeO. 

MnO. 


PA. 

Water. 

I... 

lG-07 

0-81 

0-16 

10-57 

28-82 

(43-57) 

11 ... 

. 18-54 

0-31 

0-09 

8-10 

44-71 

(28-25) 

III... 

. 2-2-37 

0-85 

0-21 

— 

40-73 

(35-81) 


Reference is made to two new ammonio-magnesium phosphates, 
Muellerlte and Dittniarite, which will be described later. 

A. J. G. 

Deatinezite. By G. Cksaho (Jahrh,/. Min., 1887,1, Ref., 412— 
418).—The author has made a chemical and crystallographical inves¬ 
tigation' of an almost white destinozito from Vise. On heating 
from 180* to 250*, 1 gram of the mineral lost 0*09 to 0*242 gram of 
volatile matter. At a red heat it lost 0*445 gram. Analysis gave the 
following results:— 

Insohiblo Hygro- 

ri*.^iduc. FcjO.,. 8 O 3 . BjO. flco)>i(* 11,0. Total. 

1*40 37*(5b 10*76 18*85 25*35 0*30 “ 100*26 

From these results, the author caleulatos the formula + 

Pe 303 , 2 S 0 a + 12H*^0. Ho concludes that the constitution of tlie 
substance is 0 [Po 2 (OH)(S 04 lI) : P 04 j 2 -f lOHT”). Under the 
microscope, it is seen that destinezite forms small crystals at leJi«t 
0*01 mrn. in length. They are colourless, and isomorphous with 
gypsum. B. II. B. 

Wollastonite from Sardinia. By L. Busatti (Jahrb. f. Min., 
18S7, 1, Ref., 420).—The mineral examined was found at S. Vito, in 
the mining district of Sarrabiis in Sardinia. It forms rosette-shaped 
aggregates of greyish-white fibres on a black Silurian clay slate. 
The substance is fusible with difficulty before the blowpipe, and 
golatiniseii when heated w'ith concentrated hydrochloric acid. Its hard¬ 
ness is 4J, and its sp. gr. 2*7 to 2*8. From the analysis, the formula 
CaSiOa yviiB deduced. The analytical results were as follows:— 

SiOg. CaO. MgO. H.O. Total. 

49*78 45*12 1*20 2*20 0*60 98*90 

B. H. B 

Qriqualandite. By G. HtJcauRN (Chem. News, 65, 240).—This 
mineral, from Griqualaud West, South Africa, appears to bo a 
pseiidomorph after crocidolite, which it exactly resembles in struc¬ 
ture. It has, however, the composition of a ferric silicate, 
6 Si 03 , 4 Fe 20 .H, 5 H 30 . It occurs as opaque, asbestos-like fibres, non- 
elastic, and of a snuff or golden-brown colour. The analytical results 
were— 

H3O 

SiOj. Fefiz* oombinod. FeO. MgO. Moiature. Total. 

56*76 37-64 4*96 1*09 0*10 0*27 ] 00*81 

R. R. 

3 b 


YOU. LII. 
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The Meteorite of Karang-Modjo or Magetan in Java. By 

J. Bosscha (Jahrb. f, Min,, Beilage 6, 126—144).—The Leyden 
Museum possesses a fine meteorite, described in the catalogue as the 
Magetan meteorite. It fell on October 8,1883, at Karang-Modjo, in 
the Magetan district of Java. On the same day, the Ngawi meteorite 
fell in the same settlement. It is consequently highly probable that 
both meteorites belong to the same fall. The Magetan meteorite 
weighed 119ri grams. Its sp. gr. was found to be 3*34. In macro¬ 
scopic and microscopic structure the Magetan and Ngawi meteorites 
are identical. B. H. B. 

Sulphuretted Waters of Olette (Pyr6n6es Orientales). By 

E. WiLLM (Gompt rend,, 104, 1178—1180).—These springs are the 
hottest and most copious in the Pyrenees. There are also two which 
may be regarded as degenerated salpliuretted waters, since their 
general composition is the same, but they contain a larger proportion 
of sulphates, and no sulphides or thiosulphates. They also contain a 
notable quantity of nitrates. 




Sulphuretted. 


Degenerated. 

Name of spring. 

CaBcade. 

St.^ 

Andre. 

Eau- 

Bonne. 

No. 4. 

C^rolfi. 

No. 23. 

Temperature. 

79-4^ 

74-9'' 

42 - 2 ° 

41*5® 

52-5'^ 

33-1® 

Sulphur as sulphides. •.. 

0 0078 

0^^0096 

0-0064 

0-0057 

— 

— 

Thiosulphuric acid (SjO^) 

0-0111 

O-OllB 

00110 

0*0098 

— 

— 

Sulphuric acid (SO4) .., 

0-0168 

0-0184 

0-0210 

0-0300 

0-0416 

0-0411 

Chlorine. 

0-0101 

00110 

0 -0107 

0-0105 

0-0102 

0 0186 

Nitric acid (NOs).. | 

— 

— 

— 

— 

0-0260 

0 0174 

Silica..... i 

0-0898 

0-0866 

0*0876 

0-0860 

0 -0880 

0-0895 

Sodium .' 

0 0002 

0-0606 

0*0592 

0-0592 

0*0606 

0-0590 

Potasftium. 

0-0046 

0-0062 

0-0051 

0-0051 

0-0037 

0*0040 

Calcium.| 

0*0024 ! 

0 -0020 

0-0020 

0-0024 

0-0040 

0*0092 

Magnesium . I 

traces 

0-0001 

traces 

traces 

0-0002 

0*(KX)3 

Total carbonic anhydride 

0-0410 

0-0448 

0-0444 

0-0480 

0-0520 

0*0759 


All the waters contain tmees of phosphoric and boric acids, iodine, 
and arsenic, but are free from ammonia. The nitrates were esti¬ 
mated by converting them into ammonia by means of the zinc-copper 
couple. 

The nitric acid is probably due to the nitrification of air which has 
come in contact with the water at a great depth, the change being 
assisted by the high temperature and pressure. The increase in the 
proportion of the calcium carbonate may be attributed to the action 
of the carbonic anhydride of this air on the surrounding rocks. The 
similarity between the composition of the sulphuretted waters and of 
the degenerated waters shows that there has not been any infiltration 
of surface water. 0. H. B. 
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Determination of the Relative Values of the Four Units of 
Chemical Activity of the Atom of Carbon. By L. Henrt 
(CompL revd.y 102, 1106—1109).—Hitherto tliere has been no actual 
determination of the relative values of the four units of chemical 
activity of the atom of carbon. Monoearbon-corapounds of the type 
CXi will of course exist only in one form whatever the relative values 
of the four units, but if these values are different, monocarbon-com¬ 
pounds which contain two radicles should show differences. To take 
the simplest case, if one combinin^^ unit differs in value from the 
three otheis, compounds of the typo CX3X' would exist in two 
forms, those of the type CXjX'X'' in three forms, and those 
of the type CXXX"X'" in four. At present at least, the author's 
attention is confined to compounds of the type CX^X'. The best 
known and most easily obtained (if these are the mono-substitution- 
derivatives of methane. It is true that only one variety of each of 
these derivatives is at present known, but this fact is without value, 
since it is impossible to affirm that in different specimens formed 
under different conditions the radicles saturate different combining 
units. 

It is essential to prepare the mono-substitution-derivatives MeX by 
a systematic series of reactions, such that it can be affirmed that the 
radicle X is united successively with each the four units of activity 
of the carbon-atom. In other words, it is necessary to ascertain if 
the order of introduction of the radicle into the molecule of methane 
exerts any influence on the properties of the resulting compound. 
The compounds selected for this purpose are the nitromethanes and 
the acetonitriles, which are well known and can be prepared by 
means of reactions that do not involve the use of high temperatures. 
The author uses the letters a, p, 7 , h to denote the compounds in 
which the first, second, third, and fourth atoms of hydrogen respec¬ 
tively are replaced by the radicle NOg or CN. 

The a-derivatives are obtained by the action of methyl iodide on 
potassium cyanide and silver nitrite respectively. 

The jS-niti'O-derivative is prepared by the action of potassium 
nitrite on a salt of /3-chloracetic acid, which is obtained by the 
action of chlorine on acetic acid formed from a-acetonitrile. The 
^-acetronitrile is prepared by the dry distillation of /3-cyanacetic 
acid which is obtained by the action of potassium cyanide on / 8 -chlor- 
acetic acid. 

The 7 -derivative is prepared by similar reactions from 7 -chlor- 
aootio acid. This compound is formed by the dry distillation of 
7 -ohloromalonio acid, which is obtained in the form of an ethyl salt 
by the action of chlorine on diethyl malonate, the malonio acid having 
been obtained from cyanaoetio acid, CNjS’CHa’COOHa. 


3 5 2 
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The ^-derivatives are formed in a similar manner from ^-mono- 
chloracetic acid, which is obtained by the action of heat on ^-chloro- 
niethine-carboxylic acid, COl (COOH) 3 a^y, and this is prepared by 
the action of ethyl chlorocarbonate on ethyl monosodiomalonate. 

The at-, /3-, and 7 -derivatives have already been prepared by these 
methods and their properties investigated, but no differences could be 
detected. The ^-derivatives are being prepared. 

The whole argument is of course based on the principle of substi¬ 
tution and the stability of complex molecular structures throughout 
the course of a chemical reaction. C. H. B. 

Action of Bromine on Isobutylene. By L. M. Norton and H. 
J. WiiiiJAMS Ghem. J., 9, 87—89). —During the preparation of 

isobutylene bromide from pure isobutylene, it was noticed that a con¬ 
siderable quantity of a ti'ibromisobutane was formed, boiling at 
173—183® at a pressure of 235 mm. When treated with alcoholic 
soda, it yielded a liquid boiling at 158—161® ; probably an isobutylene 
bromhydrin. 

For purposes of comparison, a known tribromisobutane was pre¬ 
pared, namely, isobutylene bromide was converted by soda into iso- 
crotyl bromide (b. p. 91—92®), and this saturated with bromine ; the 
t)'ibromide thus obtained boiled however at 155 — 161® at a pi'ossure of 
235 mm., and when treated with soda yielded a dibromisobutylene 
boiling constantly at 154 — 155®, and by addition of bromine it yielded 
a crystalline tefrabroniisobutane, melting at 205®. 

' The two tribromisobutylenes are therefore not identical; that 
derived from isocrotyl bromide is CMcgBr ! CHBi’a, and the only 
possible formula for that from isobutylene is CMeBr(CH 2 Br) 2 . This 
tribromido is not formed by the direct action of bromine on isobutylene 
bromide. H. B. 

Synthetic Acetonitrile. By L. Henrt { Gmnpt . rend ., 104, 1181 
— 1184). —Acetonitrile is obtaim»d only in very small quantity by the 
action of methyl hydrogen sulphate on potassium cyanide. Much 
better results are obtained by the action of methyl iodide on potas¬ 
sium cyanide. Schlagdonhauffen has stated ((7omp^. 48, 228) 

that these compounds will not react under ordinary pressure but only 
in sealed tubes at about 100®. This statement is not strictly correct. 
Methyl iodide, alone or dissolved in acetonitrile, has no action on potas¬ 
sium cyanide even at its boiling point, but if it be mixed with 
aqueous methyl or ethyl alcohol the reaction begins after a short time 
at the ordinary temperature, becomes more rapid, with continual 
development of heat, and the liquid soon enters into energetic ebulli- 
tion. Only a very minute quantity of hydrocyanic acid, if any, is 
evolved, and the liquid remains colourless. The reaction is complete, 
and the yield is almost quantitative. The facility with which potas¬ 
sium cyanide is attacked by methyl iodide contrasts with the 
difficulty with which it is decomposed by ethyl iodide, and the 
simplicity of the chemical change is in contrast with the complexity 
of the corresponding reaction with the iodo-derivatives of the higher 
homolognes. 
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The ihethyl iodide and potassium cyanide are mixed in equivalent 
proportions, and methyl alcohol of 86 per cent, is added in quantity 
equal to about one-third the volume of the methyl iodide. After the 
first product is distilled off, the distillate is mixed with a fresh quantity 
of potassium cyanide and methyl iodide, and the process is repeated 
until sufficient ficetonitrile has been obtained. The product is treated 
with calcium chloride to remove the water and methyl alcohol, redis¬ 
tilled, and finally dried over phosphorus pentoxide. The j>ure product 
obtained is about 81 per cent, of the theoretical. 

The acetonitrile pi*eparcd in this way is identical with that obtained 
by the dehydration of acetamide. C. H. B. 

Dichlorethyl Alcohol. ByM. deLacke (Compt. rend., 104, 1184 
—118(i).—This compound is obtained by means of a reaction similar 
to that which serves for the preparation of triclilorethyl alcohol. 
Zinc ethyl (1 mol.) dissolved in purified ether is placed in a flask 
tilled with carbonic anh^airide and surrounded by cold Avater, and 
diehloraldebyde (2 mols.) dissolved in ether is added very gradually. 
A violent reaetion takes place, and a semi-solid substance oi the com¬ 
position (CHCl/CH2*0)2Zn separates. When this is decomposed by 
treatment v\ ith water and the licpiid distilled, the products separatetl 
by fractionation are hydrated dichloraldehyde, dichlorethyl alcohol, 
and a crystalline solid which volatilises at a modei*ate tempera taro, 
the quantities obtained amounting respectively to 28, 38, and 15 per 
cent, of the dichloraldehyde used. 

Dichlorethyl alcohol, CilCli’CHa’OH, is a colourless thick viscous 
liquid with a characteristic odour and a pungent taste. It does not 
solidify in a mixture of sodium sulphate and hydrochloric acid, but 
boils without decomposition at Mb'" unde** a pressure of 704 mm.; 
sp. gr. at 15° = 1*145; vajxmr-density 3113. It is only slightly 
soluble in water, but dissolves readily in alcohol and ether, reduces 
ammonio-silver nitrate, and does not dissolve and is not affected by 
calcium chloride. It is attacked with some difficulty by fuming 
nitric acid, the product being dichloracetic acid, which boils at lOl . 

When treated with phosphorus pentachloride, dichlorethyl alcoh >l 
yields monochlorethyleiie chloride, CHClo’CHCl, boiling at 114—115 \ 
With phosphorus tribromide, it yields the corresponding bromine- 
derivative which boils at 138‘\ and is identical with the compound 
prepared by Henry (Abstr., 1884, 571) by the action of antimony 
pentachloride on monobrom- or monochlor-ethylene bromide. 

Dichlorethyl nitrate, CHClyCHa^NOs, is obtained by the action of 
nitrosulphnric acid on the alcohol. It is a colourless liquid with a 
penetrating, ethereal odour and a sweet, aromatic taste. It is insoluble 
m water and boils at 155—ISO"" under a pressure of 767 mm.; vapour- 
density 6*66. 

Dichlorethyl acetate, OHCl 8 *CH 2 'OAc, is obtained by the action of 
acetic chloride on the dichloralcohoL It is a colourless liquid with a 
strong pleasant odour, different from that of its isomei'ido ethyl di- 
ohloracetate, and a very piquant taste. It boils at 166—168® under a 
pressure of 766 mm.; vapour-density 6*74; sp. gr. at 15" == 1*104. 

C. H. B. 



ABSTRACTS OF CHEMICAL PAPERS- 


m 

Normal Blityl Alcohol in Cognac Brandy: Higher Alcohols 
in Brandy and the Products of Fermentation of Sugar by 
Elliptical Yeast- By E. Claudon and B. C. Morin (Oompt. rend., 
104, 1187—1189).—260 grams of tho oils obtained by Ordonnean 
from brandy (Abstr., 1886, 436) were dried over potassium carbonate, 
distilled from barium oxide, and fractionated. The percentage com¬ 
position of the fraction containing the higher alcohols was as 
follows:— 



Claudon & Morin. 

Ordonneau. 

Propyl alcohol. 

. 119 

117 

Isobutyl alcohol. 

. 4-5 

0-0 

Normal butyl alcohol.. - 

. 49-3 

63-8 

Amyl alcohol . 

. 34-4 

24-5 


Ordonneau’s figures are given for comparison. The normal butyl 
alcohol was recognised by its vapour-density and by converting it 
into the corresponding iodide. These results confirm those obtained 
by Ordonneau. The presence of butyl alcohol and butyric acid in 
this brandy may in all probability bo attributed to the develop¬ 
ment of a bacillus in the wine from which the brandy was made. 
Bacillus butylicus, which converts glycerol, sugar, Ac., mainly into 
normal butyl alcohol and butyric acid, will produce energetic fermen¬ 
tation even in a liquid containing as much as 10 per cent, of ethyl 
alcohol. 

The following table shows the relative proportions of the higher 
alcohols in cognac brandy and in the corresponding product obtained 
from sugar fermented by elliptical yeast. The figures give the 
amounts of the higher alcohols in each hectolitre of the alcohol taken 
at 100°, The normal butyl alcohol present in the cognac is omitted. 

Sugar, with 



Cognac. 

elliptical yeast 

Propyl alcohol. 

. 481 

3-1 

Isobutyl alcohol ....... 


2-4 

Amyl alcohol 

. 139-5 

80-0 


206-1 

85-5 


It is evident that elliptical yeast alone gives a much lower propor¬ 
tion of the higher alcohols than is contained in wine fermentea in the 
ordinary manner, and hence the practice of “ sugaring,'* at least from 
this point of view, cannot be injurious. C. H- B- 

Action of Sodium Amalgam on Arabinose. By H. Kiliani 
(Ber., 20, 1233—1235).—When arabinose is treated with sodium 
amalgam, with gradual addition of dilute sulphuric acid to prevent 
the reaction from becoming alkaline, and the product extracted with 
alcohol, a crystalline substance is obtained, which does not reduce 
Behling's solution and has no specific rotatory power. This com^ 
pound is probably a pentatomic alcohol, OH*CHa[CH’OH]8*OHa*OIt; 
it .is thus proposed to call it arabitol. It melts at 102‘'i and in this 
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property resembles sorbite, from which it difiFers in thaAit loses water 
neither at 100^ nor when left in a vacuum. V. H. V. 

Sugar from Hesperidin and Naringin. By W. Will (J?er., 
20, 1186—1190).—When hesperidin is decomposed by dilate sul¬ 
phuric acid and the sugar so obtained dissolved iu alcohol and frac- 
tionally precipitated, well-formed crystals of isodulcitol were obtained. 
Glucose is also present. The two are readily separated by means of 
their phenylhydraziue-compounds. Isodulcitolphenylhydrazine crystal¬ 
lises in yellow needles melting at 180° ; it is insoluble in water, 
soluble in warm alcohol and glacial acetic acid; it is separated from, 
the phenylglucazone by extracting with boiling acetone, in which it is 
soluble. 

Crude raaringin sugar, when treated with phenylhydrazine hydro¬ 
chloride and sodium acetate, also yields the phenylhydrazine-deri- 
vatives of isodulcitol and grape-sugar, and is therefore identical with 
the sugar from hesperidin. N. H. M. 

Sodium Nitrate in Gun-cotton. By F. Nettlefold (Chem, 
Newify 55, 241).—This paper gives weighings showing the hygro¬ 
scopic effect of sodium nitrate in gun-cotton charges. R. R. 

Hydrazine (Diamidogen). By T. Curtius (Per., 20, 1G32— 
1634).—Ethyl diazoacetate, when treated with hot concentrated 
aqueous potash, is converted into the potassium salt of a new diazo¬ 
fatty acid, which crystallises in large yellow prisms, and differs from 
all diazo-fatty compounds hitherto described, since the addition of 
mineral acids does not bnug about the evolution of nitrogen, but 
results m the separation of the diazo-acid in the form of glistening, 
golden-yellow tablets. These dissolve in water with a golden-yellow 
colour, and when the solution is digested for a short time with very 
dilute sulphuric acid, the colour disappears without evolution of 
nitrogen, and on cooling the sulphate of a new inorganic base, hydr¬ 
azine, NHa’NHa, is obtained in colourless, well-defined crystals. 

Hydrazine sulphate, N 2 H 4 ,H:jS 04 , crystallises in anhydrous tables 
showing a vitreous lustre, and is spaidngly soluble in cold, readily 
soluble in hot water, insoluble in alcohol. It is not decomposed at a 
temperature of 250®, but when heated over a flame, it melts with an 
explosive evolution of gas, accompanied with a partial reduction of 
the sulphuric acid to sulphur. The hydrochloride, N2H4,2HC1, obtained 
from the sulphate by treating it with barium chloride, forms largo 
regular crystals, melts at about 200° with evolution of gas, and is 
readily soluble in cold water, less soluble in alcohol. With platinic 
chloride, it does not form a double salt, but is decomposed with the 
evolution of much gas. 

Diamidogen or hydrazine, NH/NH 2 , is obtained when its salts are 
heated with aqueous soda. It is a very stable gas, is extremely 
soluble in water, turns red litmus-paper a deep blue, and gives 
white fumes with acid vapours. In the concentrated state, it has a 
very peculiar odour only slightly resembling that of ammonia, and, 
when breathed, it powerfully affects the nose and throat. When the 
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hydrochlo^ide»^ is heated with dilute aqueous soda, and the water 
which passes off by evaporation is constantly renewed, small quantities 
of hydrazine pass over with the steam even at the end of half an hour; 
and if, instead, the solution is allowed to concentrate, and finally is 
heated to the fusing point of sodium hydroxide, no formation of 
ammonia occurs, but the greater part of the base distils over with the 
steam. Hydrazine is a very powerful reducing agent, and in its 
reactions exhibits all the properties of its substitution derivatives. 
Fehling’s solution and ammoniacal silver solution are at once reduced 
by it in the cold; from neutral copper sulphate a thick, red preci¬ 
pitate, from mercuric chloride a white precipitate, and from alum¬ 
inium salts alumina are obtained, whilst with aromatic aldehydes and 
ketones it yields sparingly soluble, crystalline compounds. The solu¬ 
tions of the salts of hydrazine are decomposed by nitrites with much 
frothing. W. P. W. 

Oxidation of Ricinoleic and Linoleic Acids. By W. Dieff 
and A. Reformatsky {Ber., 20, 1211—1212).— By oxidising ricinoleic 
and linoleic acids by means of potassium permanganate in alkaline 
solutions, trihydroxy- and totrahydroxy-stearic acids respectively 
were obtained. The linoleic acid must therefore contain 18 and not 
16 carbon-atoms. N. H. M. 

New Reactions with Ethyl Sodacetoacetate and Ethyl 
Sodomalonate. By A. Michael (Amer. Chem. J., 9, 124—129). 
—^Ethyl sodacetoacetate and benzaldehyde react to form a crystal¬ 
line substance melting at 126—127°, and quite different from the 
compound described by Claissen. Ketones do not react until heated 
to 100°. Ethereal thiocarbimides react readily. Thus phenyl thio- 
carbimide and ethyl sodomalonate yield a crystalline substance, 
CuHi 5 NaSN 04 , from which acids separate the thioanilide, 

NHPlvSC-CH(COOEt)*, 

if 

melting at 60°. Phenyl isocyanate reacts at once with ethyl sodjtceto- 
acetate, yielding two products, whilst with ethyl sodomalonab/ three 
products are obtained, the only one described being the sodarilide of 
methenyldiethyltricarboxylate, NNaPh*CO*CH(COOEt)„ melting at 
123—124°; from this, by treatment with acids, a compound, c IHoNO*, 
melting at 172°, is obtained, Phthalic anhydride reacti^/readily, 
yielding a heavy oil of acid properties, having the formulaA:),«HiiO#. 
Carbonic anhydride, carbon bisulphide, sulphurous anhydride, and phos- 
pborio anhydride react readily with ethyl sodomalonate forming new 
compounds. The formation of coumarins by dehydrating a mixture 
of ethyl acetacetate and resorcinol has already been described; using 
ethyl sodacetoacetate, condensation takes place in the cold, and 
/3-methylumbelliferone may be thns easily prepared. Sulphur seems 
to form ethyl thiotartronate with ethyl sodomalonate. The carhamides 
react to form ureides: thus sodium barbiturate is formed from urea 
and ethyl sodomalonate, 4nd similarly a tbiobarbiturate is obtained 
from tbiocarbamide. Acetamide yields with ethyl sodomalonate a 
substance of the formtda and aldehyde ammnni^t and 
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ethyl sodacetoacetato yield long white needles of a compound of the 
formula C 8 Hi 2 NNa 08 . 

H. B. 

Ethyl Propiopropionate. By A. Hantzscii and 0. Wohlbruck 
(B er., 20, 1320—1325).—Ethyl propiopropionate, recently inves¬ 
tigated by Israel (Abstr., 1886, 334), is probably the ethyl salt of an 
A-acid, and not of a / 1 -acid, in that, like ethyl acetoacetate, it is decom¬ 
posed by hydrolysis into a ketone and carbonic anhydride, the acid 
which is formed as an intermediate product being exceedingly unstable. 
When reduced with sodium amalgam, it is converted into a lactic acid, 
<i-methyl-^-hydroxyvaleric acid, CHaMe'CH(OH)*CHMe*COOH, an 
uncrystallisable syrup, the sodium salt of which crystallises in leaflets. 
By phpsph oric iodide, it is converted into niethylpropylacetic acid, 
CHaMe'CHa’CHMc'COOlI, which boils at 191—194®, and difl'ers from 
primary caproic acid, in that it gives a flesh-coloured precipitate 
with feiTic chloride. The monobromo-substitution derivative of ethyl 
propiopropionate is converted at 100 '' into a crystalline mass of an 
acid homologous with tetric acid, probably a-^jyrojdoacrylic acid, 
COEt'Cm CH'COOH, which crystallises in colourless tablets, melting 
at 106—108^. With nitrous acid, ethylic propiopropionate fields 
ethyl a-oximepropicruate, NOH I CMe’COOEt, melting at 94°. Levu- 
linic acid, under similar conditions, yields a substance of the eoni- 
position C 10 U 14 N 4 O 11 , which may empirically be regardi'd as com¬ 
pounded of 2 mols. of di-isonitrosolevulinic acid with 1 mol. of water. 

V. H. V. 

Synthesis of Diatomic Monobasic Acids from Ketones. By 

S. Hefokmatsky (Ber., 20, 1210 —1211 ).—/1-I)imethylethylenelactic 
acid (hydroxyvaleric acid) is obtained by the action of ethyl mono- 
chloracetate and zinc on acetone. The author proposes to investigate 
the reaction between ethyl sodacetato and zinc, and other ketones as 
well as aldehydes and the alkyl salts of monobasic acids. 

N. H. M. 

Decomposition of Ethyl Acetomalonate and its Homo- 
logues. By E. Lang (Ber., 20, 1325—1328).—With a view of 
preparing higher homologues of ethyl acetoacetate, the decomposition 
of ethereal salts of substituted malonic acids by niti’ous acid was 
investigated. It is found that by this reaction isonitroso-derivatives 
of ethyl acetoacetate are produced. 

Mhyl propiomalonate, COOEt’CH(COEt)*OOOEt, is a colourless 
liquid boiling at 239—242°; ethyl hutyromalmate boils wdth partial 
decomposition at 247—252°, and the ethyl isoniirosolmtyroacetate, 
derived from it, is a yellow oil, soluble in alkalis with red coloration. 

V. H. V. 

Olycuronic Acid. By H. Thierfblder (Zeit. physiol. Chem., 11, 
388—409).—This substance, which w'as first obtained from the urine 
of dogs by Schmiedeberg and Meyer {Zeit. physiol. Chem., 3, 422), 
was shown to exist in purree by Spiegel (Abstr., 1883, 219, and this 
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vol., p. 498), It may be prepared in a pure state as follows :—Purree 
is mixed with water, and digested with hydrochloric acid, the excess 
of which is removed by filtering, and washing the precipitate with 
water; the euxanthic acid which is insoluble in water is dissolved in 
hot alcohol, and on cooling separates in yellow needles; it is purified 
by repeated recrystallisation. Spiegel’s method of decomposing this 
acid into euxanthone and glycuronic acid by weak sulphuric acid not 
giving good results, it was found better to mix it with water and 
subject it to a temperature of 120—125° in a Papin’s digester for 
some hours. On cooling, yellow needles of euxanthone form, and are 
filtered off. The filtrate is twice more subjected to the same process. 
The acid filtrate is then concentrated to a thin syrup by means 
of an air-pump. Largo brown crystals of glycuronic anhydride 
separate; they are obtained colourless by recrystallisation. Free 
glycuronic acid is easily obtained by the action of sulphuric acid on 
the barium salt. The anhydride may also be obtained from this by 
heating its aqueous solution; the crystals belong to the monoclinic 
system, and have a sweetish, somewhat bitter, taste. The lead and 
barium salts were described by Schmiedeberg and Meyer. The 
potassium salt crystallises in colourless, strongly refracting needles 
with four prismatic faces, having the composition CbHqOtK. The 
sodium salt is as easily obtained, and crystallises in fine needles 
arranged in a dendritic or radial manner. Attempts to crystallise the 
zinc, cadmium, copper, calcium, and silver salts failed. By mixing 
solutions of glycuronic anhydride with phenylhydrazine hydro* 
chloride and sodium acetate, according to Fischer’s method (Abstr., 
1885, 53), brown drops form and sink to the bottom of the vessel, 
where they form a sticky, black mass; this is a compound of glycuronic 
acid with phenylhydrazine, but a similar product in a form available 
for analysis may be obtained by using a solution of; potassium 
glycuronate instead of the anhydride. Yellow needles are then 
formed, of neutral reaction, melting point 114—115®, and composition 
C 42 H 4 gNioOio. They reduce Febling’s solution on the application of 
heat. Attempts to obtain a benzoyl compound by Baumann’s method 
(this vol., p. 228) failed. 

The specific rotation of the anhydride is [a]i> = +19*25; Kfilz 
gives 19*4 (this vol., p. 498). Difference of temperature, however, 
probably accounts for the discrepancy, the present determinations 
being made at 18°, those of Kiilz at 21°, Experiments moreover 
showed that the specific rotation rises with the temperature of the 
solution. 

Glycuronic acid reduces copper and bismuth salts in warm alkaline 
solutions; comparing its reducing power with that of dextrose, 
1 part of the latter corresponds with 0*989 of glycuronic anhydride. 

By the action of bromine, it yields saccharic acid. By the action 
of sodium amalgam, gluconic acid is obtained. By the action of 
mineral acids, laavulinic acid is not obtained but an acid containing 
two atoms of hydrogen less (CsHeOa). W. D. 

Thienethylamine. By H. Goldschmidt and W. Schulthbss (Ber., 
20, 1700—1701).—^As the method of preparation of amines from the 



ORGANIC CHEMISTRY, 


719 


oximes has been shown to be applicable to the furfaran-derivatives, 
it is here applied to thiophen-compounds. Thus, acetothienoxime is 
converted on hydrogenation into thienethylamine, C 4 SH 3 *CHMe*]NH 3 . 
This reaction is best effected in a freezing mixture. The resultant 
compound is a colourless liquid, boiling at 185—187°; it absorbs 
carbonic anhydride from the air, is decomposed on evaporation with 
hydrochloric acid; with acetic acid, it yields an acetate, CeHaSN'OAc, 
crystallising in colourless, very soluble needles. Its benzoyl- 
derivative forms glistening, white needles melting at 95°, and gives 
the iiidophenine reaction. V. H. V. 

Constitution of Benzene. By A. Claus (Ber., 20, 1422—1426). 
—The author considers that the introduction of three pairs of 
quinonp-oxygen atoms in benzene (Nietzki and Kehrmann, this vol,, 
p. 473), can only be simply explained by his diagonal formula for 
benzene, and discusses the point raised against the diagonal formula, 
that it does not show a difference between ortho- and para-positions. 
The benzene formula lately suggested by J. Thomsen (Be/*., 19, 2944) 
is criticised, and R. Meyer’s octahedral formula (Be/*., 15, 1825) 
referred to. N. H. M. 

Aromatic Nitriles: Action of Sodium and Alcohol on 
«-Naphthonitrile, Benzonltrile, and Tolunitrile. By E. Bam- 
BRRGER and W. Lodtrr (Ber., 20, 1702, and 1703 — 1710).---On 
hydrogenation of the aromatic nitriles two classes of substances ai’e 
formed, namely, the con^esponding hydrocarbon, or more generally its 
dihydro-derivative, tlnis : CioH 7 *CN -f- 2 H 2 = CioHio + HCN, andthe 
primary amine; and in part its tetrahydro-derivative, thus: CioHv’CN 
+ 4H2 = CioHh-CH/NHo. 

Dihydrcyuaphthaleiie^ CioHio, formed as in the above reaction, is a 
strongly refractive oil, boiling at 211° under 713 mm. pressure, and 
solidifying at low temperatures in large, glistening tables which 
melt at 15*5°. It readily takes up bromine to form a dibromide, 
CioHioBrj, which crystallises in colourless prisms of the monoclinic 
system, melting at 73*5—74°, and is readily converted into naphtha¬ 
lene with evolution of hydrobromic acid. 

Telrahydronaphthobenzi/lamme, CjoHu’CH 2 ’NH 2 , also obtained in the 
above reaction, is a colourless, strongly refractive, viscid oil, of peculiar 
ammoniacal odour, boiling at 269—270° under 722 mm. pressure. It 
is monobasic, and shows a remarkable affinity for carbonic anhydride. 
Its hydrochloride crystallises in needles; its platiiiochloride is a pale- 
yellow, crystalline precipitate. On hydrogenation of benzonltrile, 
benzene, and beuzylamine are obtained, and from paratolunitrile, a 
methylbenzylamine, 06H4Me*CH2‘NH2 [Me ,* CH 2 NH 2 = 1:4], a 
colourless oil, resembling trimethylamine in odour, and absorbing 
carbonic anhydride. Its hydrochlirride crystallises in flat needles, 
melting at 234*5—235°; and the platinochloride in four-sided tables, 
sparingly soluble in water. V. H. V. 

Constitution of Quinone-derivatives. By A. Hantzsch (Ber., 
20, 1303—1308).—When the sodium salt of quinonedihydroxy. 
dicarboxylate is treated with hydrobromic acid until carbonic 
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anhydride ceases to be evolved, and bromine is added to the product* 
paradibromodihydroxyquiiione, C 6 Br 2 ( 0 H) 302 , is formed. This is 
shown by its pliysical properties and crystallographic measareraents, 
as also of its sodium and potassium salts, to be identical with brom- 
aiiilic acid. The rest of the paper is occupied by speculations on 
the constitution of bromanilic acid; it is suggested that it may be a 
paradibromotetraketohoxamethylene. V. H. V. 

Isomeric Ohloro- and Bromo-thymoquinones. By K. Schnitek 
(Ber.j 20, 11116—1319).—In the mono-substitutod tbymoquinoiios, 
the positions 3 and 6 are not identical in function, so that according 
to theory two mono-derivatives are possible. It is remarkable, how¬ 
ever, that on addition of the halogen acid to thymoquirione and sub¬ 
sequent oxidation, the same chlorobromothyraoquinone is formed 
whether the chlorine be introduced first and then bromine, or con¬ 
versely, a result only to be explained by the substitution of different 
hydrogen atoms by the halogen in the two cases. 

a-Uhlorothymoquinoly prepared by adding thymoquinone to concen¬ 
trated hydrochloric acid, crystallises in silky needles melting at 70®, 
soluble in alcohol and ether. 

a-Ohlorothymoquinone, prepared by oxidising the above with ferric 
chloride, was not obtained in a crystalline form. 

p’^Bromothymoqtdnol forms colourless needles melting at 53^^; it is 
converted b^'^ oxidation into the qumone^ which crystallises in yellow 
leaflets melting at 45°. 

a^Oldoro-f^-brouiotliymoquinol, obtained either from the above 
a-chloro•derivative and hydrobromic acid, or from the /3-bromo-de- 
rivative and hydrochloric acid, crystallises in needles melting at 63”; 
when oxidised it yields the corresponding quinoiie, crystallising in 
golden leaflets, and molting at 87°. 

ji-Chlorothijimquinone^ formed from the /3-bromo-derivative by sub¬ 
stitution, was not obtained in a well-defined condition. The ^-chloro- 
a-bromo-tliymoquinone melts at 78°, and the corresponding quinol 
at 56”. V. H. V. 

Substitution of the Amido- by the Nitro-group in Aromatic 
Compounds. By T. Sandmeyek (Ber., 20, 1495—1497).—Nitro¬ 
benzene is prepared from aniline in the following way;—50 grams of 
crystallised copper sulphate and 15 grams of grape-sugar are dis¬ 
solved in 100 c.c. of boiling water and at once treated with a cold 
solution of 20 grams of soda in 60 c.c. of water. The whole solidifies 
and then becomes quite liquid; it is quickly cooled and neutra¬ 
lised with acetic acid. 9 gi’ams of aniline, 50 c.c. of water, and 
20 grams of nitric acid (sp. gr. 1*4), are mixed, and gradually treated 
(being kept cool) with a solution of 15 grams of sodium nitnite in 
50 c.c. of water; the whole is then added in portions to the solution 
first prepared contained in a two-litre flask. After two hours, it is 
distilled, the distillate treated with caustic soda and the nitro¬ 
benzene separated. The yield is 5 grams of almost pure nitro¬ 
benzene. 

Parabromonitrobenzene is prepared in a manner similar to bromo* 
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benzene from 17 grams of parabroraaniline, the amount of nitric 
acid, &c., being the same as given above; 3 grams of pare product 
were obtained. 

/3-Nitronapbthalene is obtained by dissolving 7 grams of ^-naphthyl- 
amine in a boiling mixture of 15 grams of nitric acid and 250 c.c. of 
water, cooling quickly, and adding 12 gmms of sodium nitrite in 
40 c.c. of water. After being treated with the cuprous oxide mix¬ 
ture, it is left for 20 minutes, and treated with alcohol; it is then 
kept cool for some hours and distilled. The yield of pure /9-nitro- 
naphthalene is ^ gram. N. H. M. 

Conversion of the Higher Homologues of Phenyl into 
Amines. By 11. Lloyd (7^-r., 20, 1254—12<‘)2).—Merz and Weith 
have succeeded in converting phenol into aniline and diphenylamine 
by heating it with ammonium-zinc chloride; the conversion is more 
complete the liigher the molecular weight of the ])]ieiiol. In this 
paper, the examination of amines obtained from isobutjl- and isoamyl- 
phenols, thymol and carvacrol is described. Tims isobutylphenol 
yields mono- and di-isobutylphenylamine. J>ioh7(fi/lphe}njJahnney 
is a brown oil, boiling at 230 —231°, its acetyl-deriva¬ 
tive crystallises in leaflets, melting at 170°. J)iisolmti/lpjfenfjhcmmey 
NIT(rr,irrC 4 H.,) 2 , boils at 305—315° ; it gives at first a violet, then a 
blackish-blue coloration with nitric acid; iin platinnrMorldf. cry>tal- 
ILses in yellow noodles, and its acetyl-derivative in glistening leaflets, 
molting at 75°, sparingly soluble in water, soluble in alcohol and 
benzene. 

Similarly isoamyphcnol yields mono- and di-isoamylphenylamine. 

NH/CoHi'CsHii, boils at 259—-202°. DiisomayU 
NH((/<iH,'C 6 Hn) 2 , is a thick oil, boilinir at 319—32i° ; 
its phitinochlnride forms golden-yellow crystals, and its accfyl-dvriva- 
tive glistening leaflets, melting at 81°. 

Prom thymol were obtained tliymylamine, NH.;t*CioH, 3 , and 
dithyifUflamine, NfT{CioHi3)2; the latter is an oil of aromatic odour, 
boiHng at 340—345°; its acetyl-derivative eryvstallises in leaflets, 
melting at 78°; the former has been investigated by Widman. Of 
the bases formed from carvacrol, carvacryhntnnc, CioHi.^NIL, is a 
colourless oil, boiling at 241—242°, and solidifying at —1()°; its 
platmocliloridp crystallises in prisms, its uccf//J-derivative crystallises 
in white tablets melting at 116°, and the 5c/?2:f>7//-dcrivative in 
rhombic crystals melting at 102°. IHcan^icrylamine is a colourless 
oil boiling at 344—348°, its hydrochloride forms a white and the 
platinochloride a yellow precipitate ; the acc/y/-derivative crystallises 
in scales melting at 78°. In each case numbers are given showing 
tlie relative proportions of the primary and secondary base formed 
according as ammoniacal solutions of zinc ammonium chloride or 
bromide were used; the bromide gave a better yield than the 
chloride. The most satisfactory results were obtained in the case of 
carvacrol. V. H. V. 

Dimethylbenzylamine. By 0. L. Jackson and J. P. Wing 
{Amer. Chem, 9, 78—81).—This base has been prepared by 
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Schotten, bufc not fully described. Dimeihylhmzylamine is prepared 
by the action of benzyl chloride on dimethylamine; the product in 
aqueous solution is treated with ether, which extracts the substance 
in question, but leaves dissolved in the water the excess of dimethyl- 
amine and also dibenzyldimethylammonium chloride. It boils at 
183—184°; its chloride and nitrate are deliquescent; the following 
three crystalline salts were analysed: (NMe 2 *C 7 H 7 ) 3 ,H 2 PtCl 6 , 

(NMe2-C7H7).2,H4Fe(CN)«, and (NMo2;C7H7,HCl)2,ZnCl2. 

Bimethyldibenzylammonium chloride^ NMe 2 (C 7 H 7 ) 2 Cl, prepared as 
above described, is, after purification, a white crystalline solid, soluble 
in water and in chloroform ; when it separates from aqueous solution 
it is obtained as an oil, which, however, soon solidifies. Its platino- 
chloride crystallises easily. H. B, 

Action of Ethylenediamine on Catechol. By V. Mebz and 
0. Ris (Ber,j 20, 1190—1197). — Ethylmeorthophenylenediaminef 
C H 

is obtained by heating 3 grams of catechol with 

3*2 grams of dried ethylenediamine hydrate at 200® to 210° for 
15 hours. The product is treated with cold water, washed with 
water, and dried over sulphuric acid; it is then distilled in an 
atmosphere of hydrogen. It crystallises from ether in white, 
lustrous plates, melts at 96*5—97®, and boils at 287*5—288*6°. It 
dissolves readily in hot water, warm ether, and in cold alcohol, 
benzene, and chloroform. When the aqueous solution is heated with 
ferric chloride, it acquires a blue colour when dilute, violet when 
more concentrated; on adding hydrochloric acid, the blue colour 
changes to green or greenish-yellow, and then slowly (on heating 
quickly) to brown and red. The oxalate crystallises in colourless 
needles, sparingly soluble in alcohol, more soluble in water; it melts 
at 184° with decomposition. The pierate forms a yellow crystalline 
precipitate, readily soluble in alcohol; it melts just above 120 with 
decomposition. When the diamine is oxidised with about five limes 
its weight of potassium feiTicyanide, and the product extracted with 
ether, quinoxaline is obtained. The yield is 64*4 per cent, of the 
theoretical. The quinoxaline melts at 27*6°, and distils at 225—226® 
(comp. Hinsberg, Annalen, 237, 333). 

Quinoxaline can be reconverted into ethylene orthophenylene- 
diamine by gradually treating the boiling alcoholic solution with 
sodium; the yield is about 40 per cent, of the weight of the quin¬ 
oxaline. Other substances are formed in the reaction. 

N. H. M. 

Nitrophenols and Phenylhydrazine. By A. Barr (J5er., 20, 
1497—1500).—When oHhonitrophenol is warmed with phenyl¬ 
hydrazine in presence of xylene as diluent for 14 hours, orthamido- 
phenol is obtained (comp. Merz and Bis, J?er., l9, 1764); benzene, 
ammonia, and nitrogen are formed in the reaction. 

Paranitrophenol reacts in like manner with phenylhydrazine; 
dc-dinitrophenol and phenylhydrazine yield benzene and ammonium 
dinitrophenol. N. H« M. 
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Thio-derivatives of Diethylaniline and Dimethylaniline. 

By B. Holzmann (J5<?r., 20, 1636—1643).—Sulphur luouochloride 
forms with diethylaniline a dithiodiethylaniline, S 2 (C 6 H 4 *NEt 2 ) 2 ; in 
order to moderate the violence of the reaction, both substances are 
diluted to a considerable extent with petroleum. The compound 
crystallises in short, golden prisms, melting at 69—72°; it is 
sparingly soluble in ether, more readily in alcohol and benzene ; it is 
rapidly decomposed by excess of water. Its picrate and platirio-' 
chloride are yellow, amorphous precipitates. By silver nitrate in 
ammoniacal solution, the sulphur compound is converted into 
dioxydieihylanilim^ 02(C6H4’NEi2)2, which crystallises in needles or 
prisms, melts at 67°, and is decomposed, when moist, in contact with 
air. 

Similarly dimethylaniline rcjicts with sulphur dichlorido to form 
thiodimethylanillne, S(CflH 4 ’NMe 2 ) 3 , which crystallises in pale yellow 
needles, melts at 123*5°, and is sparingly soluble in warm alcohol and 
benzene. Its picrate and platiuochloride are similar to those of the 
above compound, from which, however, it differs in not being con¬ 
vertible into the corresponding oxygen compound. V. H. V. 

Sulphazides. By H. Limpricht (Her., 20, 1238—1242).—In this 
paper, several sulphazides are <lescribed, a class of substances first 
investigated by Konig and Wiesinger, and obtained by passing nitT-ous 
acid into an alcoholic solution of the aromatic amines, saturated with 
nitrous acid. 

Metanitrophenylnitrohenzenesalpliazide^ Oi2Hio(N02)2N2S02, is a 
crystalline powder, melting at 160—162°, soluble in alcohol and 
acetone, insoluble in water; it slowly reduces Fehling's solution and 
ammoniacal silver solutions ; when boiled with baryta-water, it is 
decomposed into nitrobenzene and metanitrobenzeiiestdphmic acid, 
N02'CrH4*S02H. This acid crystallises in glistening needles melting 
at 95° and is soluble in ether, sparingly soluble in alcohol; its salts 
crystallise in prisms. 

Paranitrophenylmtrobenzenemlphazide,mc]tij\g at 160°, resembles the 
above compound; the corresponding sulpbinic acid crystallises in 
leaflets melting at 120°, and is sparingly soluble in ether. 

Orthotolyltolueuesulphazide, CUH 18 N 2 SO 2 , crystallises in needles 
melting at 140—142°; its sulpbinic acid crystallises in palo-yellow 
needles melting at 80°. 

Nitrotolylnitrotoluenemlpliazide crystallises in prisms, melting at 
140—142° with decomposition. 

The reactions which lead to the formation of these compounds 
have been previously explained by Konigs and Fischer. 

V, H. V. 


Action of Aldehydes on Phenols. By A. Michael and J. P. 
Kyper {Amer, Chem, /., 9, ]30—137).—Benzaldehyde and phenol, 
when heated with a few drops of hydrochloric acid, react with forma¬ 
tion of a white, resinous substance, C 26 H 20 O 2 , which yields a white 
amorphous acetate, C2eHi80aAc2. Benzaldehyde and pyrogallol, when 
heated with alcohol and a little hydrochloric acid, yield a white 
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crystalline substance, to which Baeyer gave the formula Oa«H? 207 , but 
which is really CaeHjoOfl; it yields a'crystalline acetate, CaflHuOuAce. 
Benzaldehyde and phloroglucinol give a resinous compound, inso¬ 
luble in alcohol; its composition is C 28 H 2 o 06 . Benzaldehyde and 
orcinol give a white resin of the formula O 22 H 24 O 4 , soluble in alcohol. 
The behaviour of a number of other phenols and aldehydes was 
examined ; in some cases, a resinous substance was at once formed; in 
others there was no reaction, even on heating. 

A solution of resorcinol in absolute alcohol (1: 2) with a trace of 
hydrochloric acid is recommended as a reagent for aldehydes of mono¬ 
basic acids ; if no resin forms after some hours, it is poured into water, 
when a resinous or a crystalline substance will be precipitated. 
Kc'tones give no such reaction, and this reagent is therefore more 
characteristic than phenylhydrazine or hydroxylamine. 

The action of chloral hydrate on resorcinol has been already de¬ 
scribed (Abstr., 1884, 598); by substituting orcinol for tlie resorcinol, 
a more stable product is formed; it can be obtained almost white by 
recrystallisation, has the formula C 23 H 24 OH, and yields an acetate, 
C 35 H;uOi 3 , melting at 185°. The resorcinol compound was again pre¬ 
pared, but it was still found impossible to obtain satisfactory analyses, 
owing to the ease with which it absorbs oxygen ; the acetate is, 
however, easily obtained pure. When treated with permanganate, 
it yields a crystalline acid, CioHieOe, which melts at about 210 °. 

H. B. 

Metamethylcinnamic Acid and its Derivatives. By W. 

'Muller ( Ber ., 20, 1212—1217).— Metamethylcinnamic . acid ., 
C 9 H 9 ’C 00 H, is obtained by boiling 30 grams of metaxylyl bromide 
with 35 grams of lead nitrate and 250 grams of water, in a reflux 
apparatus for 12 hours, a current of carbonic anhydride being passed 
through the apparatus all the time, in order to carry off the nitrogen 
oxide formed in the reaction. The product is extracted with ether, 
the oil so obtained treated with sodium hydrogen sulphite; the 
white flaky jmecipitate is separated from the liquid and washed with 
sodium hydrogen sulphite solution. It is then dissolved in water, 
separated from the oil which forms, and treated with sodium carbo¬ 
nate. Metaioluic aldehyde separates, and is extracted with ether. 
The aldehyde boils at 199°, and has an odour of benzaldehyde; when 
exposed to the air, it oxidises very readily to the corresponding acid; 
1 part of aldehyde, 1 part of sodium acetate, and 3 parts of acetic 
anhydride are boiled for eight hours, the product treated with water 
and with sodium carbonate until alkaline, ancl steam distilled. The 
sodium metamethylcinnamate which remains is precipitated with 
hydrochloric acid, collected, dissolved in a little hot water, and again 
quickly filtered. It separates in white flakes. It resembles cinnamic 
acid in appearance, melt.s at 107 5°, distils with steam, and also alone 
when quickly heated. The barium and silver salts form white plates 
and white flakes respectively; both are almost insoluble. When 
oxidised with potassium permanganate, the acid is converted into 
metatoluic acid. 

Hydrometamethylcinnamio acid (metamethylphenylpropionic acid)i 
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C7H7*C8H4*C00H, is prepared bj the action of sodium amalgam on 
metamethylcinnamic acid. It forms white flakes which melt at 40® ; 
it dissolves in water, alcohol, and ether, and distils with steam. 

Metamethylcinnamic bromide^ C9H9Br2'COOH, is formed when a 
solution of metamethylcinnamic acid in carbon bisulphide is treated 
with a solution of bromine in the same solvent. It melts at 167® 
with decomposition ; it is readily soluble in ether. 

Metamethylphenylpropiolic acid, CsHt'COOH, is obtained by boiling 
the above bromide with alcoholic potash. The product is evaporated, 
dissolved in water, and precipitated with hydrochloric acid. It melts 
at 109*5®. When treated with silver nitrate, a white precipitate is 
formed, which is explosive. When the barium salt is distilled with 
lime, an oil is obtained (ra0tamethylj)henylacetylene), which gives a 
red precipitate with ammoniacal cuprous chloride solution; this ex¬ 
plodes when heated. 

Metamethylcmnamene is prepared by leaving powdered cinnamic acid 
for two or three days in contact with fuming hydrobromic acid. The 
product is filtered through glass-wool, washed with water, and treated 
with sodium carbonate. The oil is extracted with ether. It boils at 
164®, and becomes solid when kept long. 

Metamethylhrmiocinnamene, C7H7*CHBr*Cll2Br, is obtained by the 
action of bromine on a cooled solution of metamethylcmnamene in 
chloroform. It melts at 45®. 

MetamethyUM-hromocinnamene, C7H7*CH! CHBr, is prepared by the 
action of bromine on sodium metamethylcinnamate dissolved in 
water; it has an agreeable odour, becomes thick when cooled, and 
boils with decomposition at 242®. 

Metamothyl-^-bromocinnamene, C7H7*CBr I CHo is prepared by boil¬ 
ing metamethylbromocinnamene with alcoholic potash. It is an oil 
of an agi‘eeable odour; it cannot be distilled, and blackens at the tem¬ 
perature of the water-bath. N. H. M. 

Action of Phosphorus Pentachloride on Salicylic Acid. By 

J. Chasanowitch {Ber,, 20, 1164—1167).—When the product of the 
action of phosphorus pentachloride (1 mol.) on salicylic acid (1 mol.) 
is exposed to air, a solid substance is obtained, readily soluble in water, 
from which it separates in a crystalline form when kept over sul- 
phnric acid. The compound is monorthocarboxylphenylorthophos- 
phate, P0(0H)20*C6H4’C00H + 3H2O, identical with that obtained 
by Couper (Annalm, 109, 370). The lead salt, (C7H|PO0)2Pb3, and dlv&r 
Balt, C7H4POeAg8, were analysed. The first product of the reaction is 
the dichloride, P0Cl20*C6H4'C001 (Anschutz, Abstr., 1885, 1062). 
The latter distils with partial decomposition into ohlorobenzoic chlo¬ 
ride. N. H. M. 

Homo-orihophihalimide. By S. Gabriel (J?er., 20, 1198—1205 ; 
compare this voL, p. 50).—Dimethylhomophthalimide is best pre¬ 
pared by warming 48 grams of finely powdered homo-orthoplithalimide, 
60 O.C. of water, 35 grams of powdered potassinm hydroxide, and 
200 c.o. of alcohol in a flask on a water-bath, until a clear solution is 
obtained; it is cooled down until lukewarm, and the flask fitted with 
TOL. Lil. 3 c 
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a reflux condienser; 87 grams of methyl iodide is gradually added, 
the whole left for one hour, and then boiled for about three-quarters of 
an hour. The contents of the flask are evaporated until free from 
alcohol, treated with hot water, filtered after some hours and then 
dried and distilled. The distillate is dissolved in soda solution, 
filtered, and precipitated with ammonia. It is crystallised from a 
mixture of water and glacial acetic acid (1:6). It boils without 
decomposition at 318*5®, under 770 mm. pressure. 

Trimethylhomo-orthophthalimide boils at 294*5° under 770 mm. 
pressure. The compound C9H4Me20a {he. cit.) is best obtained from 
dime thy Ihomophthalimide (instead of the trimethyl compound) by 
digesting it with four parts of fuming hydrochloric acid at 210—220° 
for four to five hours. When the compound is dissolved in alco¬ 
holic potash in presence of a few drops of water, and the solution 
treated with 5 to 10 volumes of alcohol, and kept in a closed vessel, 
crystals of the potassium salt^ C 9 H 4 Me 204 K 8 + H 2 O, separate. Other 
salts were prepared. The free acid^ COOH'Cal^’CMei’COOH, is 
obtained by dissolving the anhydride in boiling soda, diluting, and 
supersaturating the cooled solution with hydrochloric acid. It sepa¬ 
rates in needles of a glassy lustre, soluble in ether, chloroform, and 
warm water. It melts at 123® when quickly heated, with separation 
of water. The same decomposition also takes place in hot solutions of 
the acid containing water. 

When the anhydride is distilled with sodadime, it is converted 
into isopropylbenzene. The two methyl-groups in diniethylhomo- 
phthalimide are therefore attached to the same carbon-atom, as shown 
in the formula previously ascribed to it (loc. cit,). 

Homophthalimide sodium^ C9He02NNa, is prepared by adding a solu¬ 
tion of 0*23 gram of sodium in 10 c.c. of alcohol to a solution of 
1*7 gram of homophthalimide in 80 to 100 c.c. of boiling alcohol; it 
separates as a yellow, crystalline powder. 

Homo-orthophthalaminic acid^ COOH*C 6 H 4 *CH 2 *CONH 2 , is formed 
when benzoylcyanideorthocarboxylic acid (W. Wislicenus, Abstr., 
1885, 532) is gradually added to 10 parts of sulphuric acid, and the 
whole warmed at 70® for half an hour; the product is precipitated by 
water. It crystallises from boiling alcohol in needles which melt at 
185—187°, with evolution of gas; it then solidifies and melts at 230®, 
the melting point of homo-orthophthalimide. The methyl salt ol the 
amido-acid melts at 110—112°. 

Benzalhorno^orthophiJiaUmide, CifiHuN02, is obtained by boiling a 
mixture of homo-orthophthalimide with benzaldehyde for 10 minutes, 
and treating the product with hot alcohol. It crystallises from alcohol 
in needles which melt at 173—174°. 

Homo-orthophthalimidazohenzene, CeHeNOa'NaPh, is formed when 
2*5 grams of homophthalide, dissolved in alcohol, is added to a solu* 
tion of 5 grams of aniline previously treated with the necessary 
amount of hydrochloric acid and potassium nitrite to convert it into 
diazobenzene chloride. It crystallises from glacial acetic acid in 
orange-coloured needles melting at 258—260°. N. H. M. 
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Derivatives of Ethyl Quinoneparadicarboxylate. By A. 

Hantzsch and A. Zeckendorf (Ber., 20, 1808—1315).—In con- 
tinnation of the experiments of Hentzsel and Loewy (Abstr., 1886, 
354 and 1028), it is shown that the product of the action of chlorine 
on ethyl dihydroxyquinonedicarboxylate is not represented by the 
formula C 6 H 6 CI 2 O 3 , but by OsHsChOa. The molecular formula should 
probably be doubled, and the constitution of the compound repre¬ 
sented as C 202 (CCl 2 *C 00 Et) 2 , ethyl tetrachJorodihetoadipate. This 
view is confirmed by its decomposition by ammonia into 1 mol. of 
dxamide and 2 mols. of dichloracetamide. The final product of the 
action of chlorine on ethyl quinonedihydrodicar boxy late and ethyl 
succinosuccinate is identical, namely, ethyl (Jichloroquinonedicarboxy late, 
C 602 Cla( 000 Et) 2 , which crystallises in greenish-yellow needles, melt¬ 
ing at .195® ; the ready removal of both chlorine-atoms in this com¬ 
pound is remarkable, a change effected even by very dilute aqueous 
soda. By ammonia, it is converted into ethyl dimnidoquinonedicarh’' 
oxylate, C602(NH2)2(C00Et)2, which crystallises in yellow glistening 
leaflets, decomposed at 270® without fusion ; with aniline a dianilido- 
dorivaUve, C«02(NHPh)2(C00Et)2, is formed, which crystallises in 
glistening needles melting at 246® ; other primary amines give similar 
products. The above dichloro-compound yields on hydrogenation a 
compound, CioHnCliOe, probably ethyldichlorodihydroxyterephthalate, 
which crystallises in grouped needles melting at 123°. 

V. H. V. 

Direct Conversion of Aromatic Sulphonates into the Corre¬ 
sponding Amido-compounds. By C. L. Jackcon and J. P. Wing 
{Amer, Chem, 9, 75—78).—Although the haloid organic com¬ 
pounds, with the exception of benzoic chloride, do not acton sodamidc 
or potassamide, yet the corresponding si Iphonic acids do. Thus 
potassium benzenesulphonate fused with sodamidc for a short time 
over a flame gives 10 per cent, of the theoretical yield of aniline; 
some diphenylamine melting at 53—54° w'as also formed, probably 
because the sodamide contained an excess of sodium. Potassium 
benzeuemetadisulphonate in like manner yudds metaphenylenediaraine, 
but the yield is much less, amounting only to about 5 per cent. 

H. B. 

Oxidation of Benzene-derivatives with Potassium Perri- 
Cyanide. By W. A, Noyes and C. Walker {Amer, Chem, 9, 93 
—99).—Orthotoluenesulphonaraide, when treated with potassium ferri- 
cyanide, yields the corresponding acid (comp. Abstr., 1886, 804), but 
with other oxidising agents similar substances have yielded sulphinides. 

The action of potassium ferricyanide on paraxylenesulphamide is 
described. The product of the reaction was nearly aciditied to pre¬ 
cipitate unoxidised paraxylenesulphonamide, evaporated to remove 
potassium ferrocyanide, then acidified and extracted with ether and 
the acids converted into barium salts. The mixture of salts extracted 
with alcohol left barium sulphamineterephthalate insoluble, whilst a 
barium sulphamineparatoluate passed into solution. The free acid 
fr‘om the barium salts is identical with that described by Bemsen and 
Hall. There appears to be formed also some of the isomeric /3-acid. 

3 c 2 
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Sulphami'neterephthalio add, 0 »H 3 (OOOH) 8 *SOjN'H,, was extracted by 
dissolving the purified barium salt in hydroohlorio acid and treating 
with ether; if, however, the salt is heated with hydrochloric acid, it 
is converted into hydrogen barium sulphoterephthalate, 

C00H-0,H,<^g®>Ba + H,0. 

Sulphamineteroplithalic acid crystallises easily from hot water, and 
does not fuse at 310*. The monopotassium salt, 

C00H-C6H8(S0,NH2)-C00K + iH,0, 

is sparingly soluble in cold water. 

The terinm salt ( + H 2 O) when formed by boiling the acid with 
barium carbonate, dissolves easily, but once separated in the solid 
condition, it is difficult to redissolve; it forms nodular masses without 
any well-defined crystalline structure. 

For the sake of comparison, terephthalic sulphiuide and its barium 
salt were prepared; the acid potassium salt has been previously 

CO 

described. Terephthalic sulphinide, COOH’CeHsC^gQ is easily 

soluble in hot water, and fuses at 297—299® ; it gives a precipitate 
with silver nitrate almost insoluble in dilute nitric acid; sulphamine* 
terephthalic acid does not give a similar reaction. The barium salt 
with 3 II 2 O forms scales very sparingly soluble in water. H. B. 

Conyersion of /9-Naphthaquinone into Indonaphthene- 
deiivatiYes. By T. Zinckb (Ber,, 20, 1265—1272).—In a former 
paper, Zincke has shown that dichloro-^-naphthaquinone is converted 
by alkalis into an acid, CidHeCbOa, which may be regarded as a di- 
chloro-derivative of phenyleneacotyleneglycollic acid, 

<^^'®*>C(OH)-COOH 

(this vol>, p. 64). On oxidation, the acid is converted into a ketone, 
C BT 

< 0 ®C 1 an analogue of diphenylene ketone. These compounds 

can also be considered as derivatives of indonaphthene, the former as 
a dichlorohydroxyindoruiphfJLenecarhorylic acid, the latter as a dichlrrro^ 
indonaphthene ketone. The ketone crystallises in yellow, glistening 
needles, melting at 89—90®, resembling quinone not only in odour, 
but also in its reactions in that it combines with hydroxylamine and 
the amines. The hydroxylamine-derivative or oxime, 

crystallises in needles melting at 120 ®, the fnethylamine^detivdAivB in 
dark-red needles melting at 195°, and the (2ima^%2{ifnine*derivative 
in quadratic tablets melting at 140°. These amine-derivatives ai*e 
decomposed by acids or alkalis with regeneration of the amine and 
formation of phenyleneckhrohyd/roxyacetylene ketone^ CtHiClO'OH, 
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which crystallises in leaflets melting at 114°; it is soluble in alkalis 
with a red coloration, and is converted by phosphoric chloride into a 
compound, crystallising in leaflets, and differing from the original 
ketone. It re^ily takes up chlorine and bromine, yielding colaurless, 
crystalline compounds which no longer possess a quinone character. 

V. H. V. 


Synthesis of Indonaphthene-derivatives. By W. Roser (Ber., 
20, 1273—1274).—This paper is a preliminary communication with 
regard to the synthesis of indonaphthene-derivatives from those of 
cinnamic acid. Thus, dibromocinnamic acid when heated with cou- 
centmted sulphuric acid yields plienylenedihromoacetylene ketone or 

—CO“* 

dibromoketoindonaphthenefCBH-i<^ q ^ crystallising in orange yellow 


needles-melting at 123°. With hydroxylamine, it forms an oxime 
crystallising in needles melting at 195°, and with aniline an anilide 
melting at 170°. The ketone combines directly with bromine to 
form a tetrabromo-additive product, which may be regarded as a 
derivative of hydrindonaphthenc; this compound crystallises in 
prisms melting at 124°. V. H. V. 


Nitrosamines. By 0. Fischer and E. Hep? (Ber,, 20, 1247— 
1253).—In a former paper (this vol., p. 244), it has been shown that 
the nitrosamines derived from aromatic amines are converte)d by 
alcoholic hydrogen chloride into paranitroso-derivatives corresponding 
with paranitrosodimethylaniline. Thus, from phenyl-«-naphthylnitros- 
amine a paranitroso-product, CieHi^NgO, is obtained, which crystallises 
in leaflets or needles melting at 150°, and soluble in concentrated 
sulphuric acid with brown coloration. Similarly from paranitrosora- 
diuaphthylamine, a compound, C- 2 oHi 4 N 20 , is obtained, crystallising 
in brownish-red needles melting at 169°, and from /3-naphthylethyl- 
nitrosamine a base, C 13 H 10 N 3 , which crystallises from methyl alcohol 
in short piisms containing 1 mol. MeOH, melting at 75°. The hydro¬ 
chloride crystallises in colourless needles, and the platinoehloride in 
yellow needles containing 3 mols. HjO, the picrate in yellow needles. 
This substance probably belongs to the an hydro-bases, and its con¬ 
stitution is that of an ethenyl-^-/3-naphthalencdiamino. 

The base obtained from tetrahydroquinolinenitrosamine separates 
in greenish-yellow flocks, melting at 134°. 

It has been observed that the above paranitroso-derivatives dissolve 
readily in dilate alkalis, and are again reprecipitated on passing in 
carbonic anhydride. The sodium salt of paranitrosomothylaniliiie 
separates in yellow needles of the composition C 7 HeN 20 + NaOH, but 
the formation of such a salt is not in accordance with the formula 
proposed for those substauoes by Baeyer and Caro. V. H. V. 

ARonlum Bases. By 0. N. Witt (Ber., 20, 1183-1186).— 
PhenylorthonaphthyJene-diamine (this vol., p. 590) is prepared by 
mixing a solution of 10 grams of sulpbobenzene-azo-/i-naphthylphenyl- 
amiue in 100 c.c. of alcohol and 10 c.c. of glacial acetic acid, with a 
solution of 12 grams of stannous chloride dissolved in 20 c.c. of glacial 
acetic acid. After a short time, pure hydrochloric acid is added until the 
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red colonr of the solution has entirely disappeared. The hydrochloride 
of the diamine separates in white needles ; these are collected and 
washed with alcohol and ether, and dried at 110°, The base is 
obtained by treating the alcoholic solution with potash. It forms 
transparent, flat prisms, which melt at 136—137®, and gradually 
redden wheti exposed to air. When dry, it can be heated at 110® 
without decomposition, but in presence of water it rapidly becomes red. 

Phenylna'phthophenanthrazonium nitrate^ CsoHjoNsOs, is formed when 
a solution of equal parts of phenanthraquinome and the diamine in 
glacial acetic acid is boiled for a short time; alcohol and nitric acid 
(sp. gr. 1*3) are added to the cooled product. It separates after a 
day in long needles, which are crystallised several times from alcohol; 
it melts at 110®. The crystals are dichroic. It is almost insoluble in 
water, but more soluble in alcohol, with a yellowish-red colour. The 
alcoholic solution when treated with boiling water dyes cotton 
and wool a salmon colour. The other salts of the base are much 


more soluble; the plafinocliloride is a red precipitate. The free bcme 
is soluble in ether; the solution is yellow; it has the constitution 

CuH,/ I 

^NPKOH) 

phenylphenazonium hydroxide, of which the author considers saffraniiief 
to be the asymmetrical diamido-derivative (jBer., 19, 3121). 


\ and is therefore the analogue of the hypothetical 


N. H. M. 


Azo-derivatives of Phenyl-y3.naphthylamine. By T. Ztncke! 
and A. T. Lawson (Ber,^ 20, 1167—1176).— Benze^ie-azo-p-naphthyU 
phenylamine is obtained by converting 20 grams of aniline into 
diazobenzene chloride, diluting the liquid with an equal weight of 
alcohol, and adding it to a warm solution of 47 grams of phenyl-/3- 
naphthylamine in 900 to 1000 c.c. of alcohol. The azo-compound 
separates in a crystalline form, and after being filtered, washed, and 
extracted with alcohol, is pure enough for most purposes. It crystal¬ 
lises from hot acetic acid in small lustrous needles of an intense red 


colour and dark metallic lustre, and melts at 141—142® (not 128— 
129° ; Henriques, Abstr., 1885,168). When boiled with glacial acetic 
acid (5—6 parts) and hydrochloric acid (1—1| part), it is converted 
into naphthaphonazine, CioHeNa^CeHi, and aniline. This reaction 


supports the view that the azo-derivatives of )8-naphthylamine 
are hydraiiimides; the constitution of benzeneazo-^-naphthylphenyl- 

amine would therefore be Bromine acts on 


the compound dissolved in warm glacial acetic acid with formation of 
phenyl-4'tiaphthylamine tetrabromide, melting at 202—203°; the 
latter is identical with the compound obtained by StreifE (AnncUen. 
209, 158). 

Amido-^-naphthylphenylamme, NH 2 *CioHe*NHPh, is obtained by 
reducing the azo-compound with stannous chloride. The hychro* 
chloride forms long, colourless, lustrous needles, very sparingly 
soluble in water, more soluble in alcohol; it becomes violet when 


exposed to air. The sulphate resembles the hydrochloride. The 
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free base crystallises from alcohol in wide needles or plates, which 
melt at 138—140®, and readily become violet. 

Diphenylnaphthaleneazammonium hydroxide^ CioHe^ | yNPh 2 *OH, is 


n ared by dissolving the azo-derivative of /^J-phenylnaphthylamine 
ot glacial acetic acid (10 parts), heating almost to boiling, and 
gradually adding to it a hot concentrated solution of potassium 
dichromate until the solution acquires a brownish-red colour. It is 
then boiled for a few minutes and diluted with an equal volume of 
hot water; on cooling, the chromate of the base separates in yellow 
needles. The free base was only obtained in solution; it shows a 
green fluorescence, precipitates metallic salts, and liberates ammonia. 
The ohLoride^ C 22 Hi(jN 3 Cl, crystallises in well-formed lustrous prisms 
readily soluble in alcohol, less soluble in water. The platinochloride^ 
(C 22 Hi 6 N 3 Cl) 2 PtCl 4 , forms a crystalline, reddish precipitate sparingly 
soluble in water; the sulphate and nitrate form lustrous prisms and 
long, flat, lustrous needles respectively. The picrate crystallises in 
small needles of an intense j^ellow colour; it melts at 243°, and is 
very sparingly soluble in water. N. H. M. 


Orthamidoazo. and Hydrazimido-compounds. By T. Zincke 
and A. T. Lawson (Ver,, 20, 1176—1183).— When a solution of 
orthodiazoazotoluene (prepared by treating a solution of 5 grams of 
orthamidoazotoluene in 50 grams of alcohol and 5 grams of strong 
hydrochloric acid with 1*6 gram of sodium nitride dissolved in 5 parts 
of water) is mixed with an alcoholic solution of 3 grams of a-naphthol, 
and treated with concentrated aqueous soda, a deep red precipitate con¬ 
sisting of the sodium salt of the compou^id C 7 H 7 'N 2 ’C 7 H 7 *N 2 CioH 6 ’OH 
is formed. The latter is obtained by decomposing the sodium salt with 
acetic 8,cid; it crystallises from aniline in brownish-red needles melt¬ 
ing at 210®, is sparingly soluble in neutral solvents, but dissolves in 
dilute alcoholic soda with violet-red coloration. When reduced with 
stannous chloride in alcoholic solution it yields tolueneazimidotoluene, 
C 7 H 6 1 Ns’CtHt, melting at 126®, and amido-a-naphthol hydrochloride 
together with a small quantity of a substance, probably orthotoluylene- 
diamine. 

Orthodiazoazotoluene reacts with /3-naphthol with formation of a 
compound isomeric with that described above. In the case of 
/9-naphthol, the free diazo-compound, and not the sodium salt, 
separates on the addition of soda. It may be crystallised from chlom- 
form or benzene, when it is obtained in long, deep red prisms of an 
intense green metallic lustre. It melts at 177®, dissolves readily 
in chloroform, benzene, and xylene, sparingly in alcohol, acetone, and 
light petroleum. Alcoholic soda dissolves it only slightly. When 
reduced, it is converted into the azimide, C 7 H 61 Ns-CtHt, and the 
hydrochlorides of )8-amidonajAthol and para- and ortho-toluidine. 

Orthodiazoazotoluene reacts readily with )3-naphthylamine with 
formation of the compound C 7 H 7 ’N 2 *C 7 H 6 *N 2 *CjoH 6 *irH 2 * This crystal¬ 
lises from hot alcohol in deep red, lustrous plates melting at 201—203°; 
it is readily soluble in chloroform and benzene. When reduced^ 
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it behaves like the naphthol - derivatives, yielding the azimide 
C 7 H 6 ! Ns'CtHt, and probably also orthonaphthylenediamine; when 
boiled with hydrochlorio acid in alcoholic solution, the azimide is 
also formed. 

The diazo-compounds of paramidoazotoluene are prepared in a 
manner similar to those of the ortho-compound. 

Paradiazoazotoluene nitrate crystallises in slender, brownish-yellow 
needles, rather readily soluble in water and alcohol; the perbromide 
forms a yellow, crystalline precipitate which changes to slender, violet 
needles, melting at 96°. 

Paradiazoazcfinvide is obtained by treating the perbromide with an 
excess of alcoholic ammonia in long, slender, slightly yellow plates 
melting at 68—60°; it can be crystallised from alcohol, but decom¬ 
poses when heated or when in contact with sulphuric acid. 

When the diazo-salts are reduced with zinc-dust and glacial acetic 
acid or with stannous chloride, orthotoluidine and orthometatoluene- 
diamine are formed; when sodium sulphite is used, sodium diazoazo^ 
toluene sulphonate, C 7 H 7 *N 2 *C 7 H«*N 2 *SOsNa, is obtained; this is a 
reddish crystalline precipitate, readily soluble in alcohol, sparingly 
in water. 

The diazo-salts combine readily with the naphthols ; the ^-naphthoU 
derivative forms deep red needles melting at 186°; it is readily 
soluble in hot alcohol and benzene. When reduced with stannous 
chloride, it yields yS-amidonaphthol, orthotoluidine, and orthometa- 
tol n y lenediamine. 

The diazo-salts of paramidoazotoluene, as well as the perbromide, 
correspond, therefore, only partially with the compounds of orthamido- 
azotoluene which yield hydrides when reduced. K. H. M. 

Naphtholcarboxylic Acids. By R. Nietzei and A. L. Guiteb- 
MAKX (J5er., 20, 1274—1277).—The naphtholcarboxylic acids are 
readily decomposed into carbonic anhydride and the corresponding 
naphthol; in this respect, the /i-acid is more unstable than the «-acid. 
On adding diazobenzene chloride to a solution of «-naphthol- 
carboxylic acid in dilute alkali, a crystalline precipitate is obtained, 
but analyses show that it is not homogeneous. On hydrogenation, 
however, there was obtained an amidonaphtholcarboxylic acid, 
OH*CK)H 5 (NH 2 )’COOH,a 8 a colourless, crystalline powder, decomposing 
at 230° with evolution of carbonic anhydride. The amidonaphthd 
obtained from it on oxidation yielded «-naphthaquinone, and thus its 
constitution was that of a 1 : 4-derivative. Then since the «-naph- 
tholcarboxylic acid is obtained by Kolbe’s process from ^-naphthol, 
and in that in the reaction only 1 : 2 - and 1 : 4 -derivatives are formed, 
and as the introduced amido-group takes up the second 4-position in 
the naphtholcarboxylic acid, the OH and OOOH groupings are pro¬ 
bably in the 1 : 2 positions respectivelj|^l V. H, V. 

/S-NaphthylamineBTilphoiiic Acidl By F, Bates and C, Dais- 
BEBO (ifer., 20, 1426 —1432). — fi^NapMhylamine-h’-suJpImiie act'd, 
NH 2 *CioHe*S 03 H, is prepared bv the action of much sulphuric acid on 
)3-naphthylamine at 150° for hoar. The hot eolntion is poured 
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^nce on to ice, left for some time, and the residue collected and ex¬ 
tracted with boiling water several times; it is then further purified 
by means of the barium or sodium salt. It is sparingly soluble in hot 
water, and ciystallises on the addition of hydrochloric acid to the hot 
dilute solution of the sodium salt in long, lustrous needles (with 1 mol. 
H 2 O) ; when boiled for a long time, it separates as a sandy powder 
(anhydrous). The barium salt (with 4|- mols. H 2 O) crystallises in 
groups of slender plates readily soluble in hot water; the magnesium 
salt forms white needles (with 1 mol. H 2 O), which show a blue 
fluorescence. The sodium (with 4 mols. H 2 O) and jpotassium salts 
crystallise respectively in small white needles and groups of needles. 
The acid is distinguished from the «-acid by the solubility of its 
sodium salt in alcohol, from the / 8 -acid by the solubility of the free 
acid in boiling water, and from the 7 -acid by the sparing solubility of 
the barium salt. The acid reacts with tetrazodipheriyl with forma¬ 
tion of ^-purpurin G, and with tetrazoditolyl chloride with formation 
of ^-purpurin Sii, a splendid red product. 

The 5-aoid is formed by heating the pure 7 -acid or a-acid with 
sulphuric acid at for hour. 

/S-Naphthol-^-suIphonic acid is obtained by heating to boiling an 
aqueous solution of the diazo-compound of /:f-naphthylamine-^-sulphouic 
acid with sulphuric acid, and neutralising with barium carbonate ; it 
is then collected and extracted with sodium carbonate solution. The 
barium salt is sparingly, the sodium salt readily soluble; the chloride 
melts at 114® (the chlorides of Bayer’s and Schaeffer’s acids melt at 
61*5^ and 135*^ respectively). The acid is identical with that already 
prepared by Cassella by heating salts of naphthalene-a-disulphonic 
acid with alkali. N. H. M. 

Purpurogallin. By R. Nietzki and T. Steinmann (Ber., 20, 1277 
—1280).—Girard and others have described a substance, purpuro¬ 
gallin, obtained by the oxidation of pyrogallol; a somewhat similar 
substance, pyrogalloquinone, was obtained by the action of quinono 
on pyrogallol. lu this paper, these two substances are examined, and 
found to be identical and of the formula C 20 H 16 O 9 ; the acetyl-deriva¬ 
tive has the formula C 2 otli 209 (Ac) 4 . Naphthalene is obtained when 
purpurogallin is distilled with zinc-dust. V. H. V. 

Oxidation of Santonin. By H. Wagner (Ber., 20, 1662—1665). 
—Santonin is for the most part unaffected by ordinary oxidising 
agents; on prolonged treatment with nitric acid, it yields succinic, 
acetic, and Ijydrocyanio acids, together with carbonic anhydride; 
with less complete treatment, oxalic acid is also formed. Other 
oxidising agents burn only a small proportion of santonin with form¬ 
ation of carbonic anhydride. V. H. V. 

Axnsrxin. By A. Vbstebberg (Ber., 20, 1242—1246).—The crys¬ 
talline product amjrin, extracted from elemi-resin, has formed the 
subject of several investigations, but the formulas assigned to this 
jsubstance are most discorcknt. In order to purify the amyrin, it was 
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converted into the acetyl-derivative; but it was observed that on 
frequent fractionations of the latter two substances of different 
crystalline form were obtained, the one, in aggregates of prisms, 
melting at 235®; the other, in leaflets melting at 220®. The corn^- 
sponding alcohols, CsoHw'OH, obtained by hydrolysis, are provisionally 
called a- and ^-amyrin; the former crystallises in delicate needles 
melting at 180—181® ; its acetate^ mentioned above, melts at 220 ®, and 
the benzoate at 192®. When heated with phosphoric chloride, it yields 
a hydrocarbon, a^cmyrilene O 30 H 48 , crystallising in rhombic prisms, 
a ; : c = 0*667 : 1 : 0*4049, and melts at 134—135®; its specific 

rotatory power [a]® = 109*84 fC = 4). 

fi-Amyrin melts at 193—194®, its derivatives are less soluble and 
fusible than those of the «-compound 8 ; its benzoate crystallises in 
rectangular leaflets melting at 230®. ^-Amyrilene cryslallises in 
rhombic prisms, a:h : c = 0*916 : 1 : 0*540, melts at 175—178®; 
[«]d = 112*19(0 = 1*515). It is probable that arayrin is allied to 
cholesterin, and that amyrilene belongs to the class of polymeric 
terpenes. V. H. V. 

Composition of Lac-dye. By R. E. Schmidt (Ber., 20, 1285— 
1303).—Before the introduction of the azo-dyes, the lac-dye obtained 
from lac was a product of some commercial importance; it is pro¬ 
duced on the boughs of various trees of the East Indies and Malay 
Archipelago as an exudation following the puncture by an insect, 
Coccm lacca. The statements in the various technological books ai’e, 
however, very discordant, and the description of the methods used for 
the extraction of this dye seems incorrect. From the analytical results 
obtained with the ash, it would appear that the dye is precipitated 
from the crude material by the addition of lime, and that the product 
obtained consists of 10 to 13 per cent, of the dye itself, 9 to 11 per 
cent, of moisture, 15 to 18 per cent, of mineral constituents, and 57 to 
68 per cent, of organic matter and water given off above 100®. A full 
description is given of the method used to extract and purify the 
colouring matter; the crystalline substance finally obtained ’s fre¬ 
quently recry8talli.sed from alcohol and ether. The formula deduced 
from not very concordant results is CioHi 208 , and it is proposed to call 
the substance laccaio acid; it crystallises in microscopic, rhombic 
tables of a yellowish-red colour soluble in the alcohols, acetone, and 
•acetic acid. Alkalis produce with it a characteristic red coloration, 
and the changes of tint caused by the addition of various reagents 
are described in full. 

In many of its chemical properties, as also in its absorption spec¬ 
trum, laccaic acid resembles carminio acid. The salts can only be 
obtained as amorphous precipitates. When heated with concentrated 
nitric acid, it yields picric and oxalic acids together with resinous 
substances, and with hydrochloric iu sealed tubes it yields, in 
addition to a gas burning with a gr^n flame, a substance, OaeHMOn. 
Laccaic acid when fused with alkali yields two products, the one of 
phenolic odour volatile in steam, the other contains a non-volatile, 
crystalline substance, probably an aromatic hydroxycarboxylio acid 
giving a red coloration with ferric chloride, an acid, probably para* 
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hydroxymetatoluic acid, which gives no coloration with ferric chloride, 
and, lastly, a very soluble substance which gives a black precipitate 
with ferric chloride. 

In conclusion, it is noted that laccaic acid and other naturally 
occurring dyes contain 16 atoms of carbon in the molecule. 

V. H. V. 

^-Methyltetrainethylenediamine and /9>Methylpyrrolidin6. 

By H. Old BACH (J3er., 20, 1654—1659).—On hydrogenation of 
the nitrile of pyrotartaric acid, ^-methyltetramethyleiiediarmrie^ 
NH 2 ’CH 2 ’CH 2 *CHMe'CH 2 *NH 2 , is formed ; it is a colourless liquid 
boiling at 172—1 73®, fuming in the air and absorbing water and car¬ 
bonic anhydride; its platinochloride forms small, yellow crystals, the 
aurochlqridc^ prisms; and the mercMrochloride, small prisms. If the 
^drochloride is distilled in small quantities, fi-methylpyrrolidine, 
CfjHiiN, is formed with separation of ammonium chloride; it is best 
purified by distillation with potash, convei*sion into the nitroso-deriva- 
tive, and decomposition of the latter with hydrogen chloride. The 
free base boils at 103—105°, fumes in the air, and resembles in odour 
its isomeride piperidine; sp, gr. = 0*8654. Its hydrochloride is very 
deliquescent; the platinochlorlde crystallises in long prisms, the awro- 
cliloride in four-sided tables, the bismutho-iodide, 3 C 5 HiiN,Hl, 2 Bil 3 , 
in red needles. The /J-methylpyrrolidine, above described, is not 
identical with a base found by Brieger in the culture of the Tetanus 
bacillus. V. H. V, 

Action of Amines on Ethylenedibenzoylorthocarboxylic 
Acid. By J. Baumann (Jier., 20, 1486—1493).—Ethylenedibenzoyl- 
carboxylic acid is prepared by heating 50 grams of succinic acid, 50 
grams of phthalic anhydride, and 17 grauis of finely-powdered dry 
sodium acetate for two hours at 210—220°, breaking up the product 
and exti’acting with boiling water, and then several times with boiling 
alcohol (96 per cent.). The crude ethyleuediphthalide is boiled for a 
few minutes in a reflux apparatus with excess of alcoholic potash 
(25 grams of substance to 17 grams of potash); the product is treated 
with water and the alcohol evaporated; more water is added, the vrhole 
filtered, and the filtrate carefully treated with dilute hydrochloric acid 
until a precipitate is formed. It is again filtered and an excess of 
hydrochloric acid added, when ethylenebenzoylcarboxylic acid sepa¬ 
rates ; this is purified by crystallisation from alcohol. The yield is 
about 18 grams. 

Phenylpyrrolenedibenzoio acid, * CH^’ 

tained by heating 5 ^ams of etiylenedibenzoylcarboxylic acid with 
16 grams of aniline in a water-bath for about half an hour; the pro¬ 
duct is heated with an excess of hydrochloric acid, filtered, washed 
with water, extracted, and with boiling alcohol. It is crys¬ 

tallised from nitrobenzene, flran which it separates in slightly yellow 
crystals melting at 295° (uncorr,); it is very sparingly soluble in 
boiling alcohol and glacial acetic acid ; rather more solnble in boiling 
alcohol; insoluble m water, benzene, ether, and chloroform. The 
silver salt forma a white, voluminous precipitate ; the ethyl salt crys- 
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tallises in lustrous, yellowish-wliite needles whieh melt at 122 ®; it is 
readily soluble, except in water. 

EthylpyrroUnedibenzoic acidj 0200171 ^ 04 , is prepared by heating 
ethylenedibenzoylcarbo;xylio acid with 33 per cent, aqueous solution of 
ethylamine and some alcohol for one hour at 100 ®, evaporating the 
alcohol, and treating with an excess of hydrochloric acid. It is crys¬ 
tallised from dilute alcohol, and forms bright yellow plates melting at 
220 °, sparingly soluble in ether, benzene, and carbon bisulphide, more 
soluble in alcohol, nitrobenzene, and glacial acetic acid. The silver 
salt was prepared. 

MethylpyrroUnedibenzoic acid^ CieHisN O 4 , prepared in manner similar 
to the ethyl compound, forms splendid, deep yellow plates, melts at 
231®, and resembles the ethyl-derivative in solubility. 

Paratolylpyrrolinedibenzoic acid^ C 26 H 19 NO 4 , is prepared from ethyl- 
enedibenzoylcarboxylic acid (5 grams) and paratoluidine (12 grams); 
it is purified by dissolving the product in ammonia, filtering, and 
treating with hydrochloric acid. It crystallises from dilute alcohol in 
yellowish needles melting at 253°; it is readily soluble. 

CPh * CH 

Diphenylpyrroline, NH <Iobtained by distilling pyrro- 

linedibenzoic acid mixed with lime (20 parts) in a partial vacuum. 
It crystallises from alcohol in yellowish-white, microscopic needles 
melting at 143*5®; it is insoluble in water and alkalis, very sparingly 
soluble in dilute hydrochloric acid (the solution is rose-coloured), 
readily soluble with red colour in strong sulphuric acid; it is also 
readily soluble in ether, benzene, &g. 

CPh * CH 

TriphenylpyrroUne^ ^^^^’^CPh * CH^^ prepared in a manner 

similar to the diphenyl compound from phenylpyrrolinedibenzoic acid, 
using barium oxide instead of lime. It may be recrystallised from 
glacial acetic acid ; it melts at 226°, is almost insoluble in alcohol and 
ether, sparingly in benzene and glacial acetic acid, and very readily 
soluble in nitrobenzene and chloroform ; it dissolves in sulphuric acid 
without coloration. 

Tolyldiplienylpyrroline, CasHi^N, is obtained by distilling paratoiyl- 
pyrrolinedibenzoic acid ( 2*8 grams) with barium oxide (30 grams). It 
crystallises from nitrobenzene in groups of bright yellow needles, melts 
at 201 ®, dissolves very sparingly in alcohol and glacial acetic acid, is 
more soluble in benzene and ether, and is readily soluble in nitro¬ 
benzene and chloroform. 

When 2 grams of ethylenedibenzoylorthocarboxylio acid is heated 
with 1*3 gram of hydroxylaraine hydrochloride, some drops of hydro¬ 
chloric acid, and 10 c.c. of alcohol for one hour at 100 ®, long, yellow 
needles separate which may be crystallised from nitrobenzene. The 
new compound is the internal anhydride of ethyienebenzoylcarboxylio 
acid dioxime, and has the constitution^. 

It melts at 270”, and is sparingly soluble except in nitrobenzene. 

N. H. M. 
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The Oinnamene of the Pjrridine Series. By A. Ladenburg 
(JBer., 20, 1643—1644).—In order to prepare the analogue of cin- 
iiamene in the pyridine series, a mixture of ethylene and pyridine was 
passed through a red-hot tube. Besides subsidiary products not 
further examined, there was obtained a small quantity of »-vinylpyri^ 
dine as a colourless liquid of pleasant odour boiling at 160°. When 
oxidised with potassium permanganate, it is converted into pioolinie 
acid, and on hydrogenation with sodium and alcohol into d^-ethyl- 
piperidine. V. H. V. 

Constitution bf Aldehydecollidine. By E. DObkopf and M. 
SCHLAUGK (Ber., 20, 1660—1661).—It is generally assumed that the 
collidine obtained from aldehyde is an a-ethyl-/?-methylpyridme 
(Abstr,, 1885, 257) ; subsequent investigations have shown this view 
to be incorrect. On oxidation, the collidine yields a methylpyridine- 
carboxylic acid, convertible on distillation with potash into a-pico- 
line. It thus becomes necessary to determine the constitution of 
the dicarboxylic acid obtained as the final product of oxidation of 
the collidine- V. H. V. 

Reactions of Quinolinic Acid. By A. Bernthsen and H. Met- 
TEGANG (Her., 20, 1208—1210).— Quinolinic anhydride^ 

C.NH,<gg>0, 

is readil}’’ obtained by the action of acetic anhydride on free quinolinic 
acid. It crystallises in prisms melting at 134*5°. When heated with 

CfC HO) 

resorcinol, fluorazetn^ is formed which resembles 

ordinary fluorescein. 

0-BenzoylpicoUnic acid^ CftNHs-Bz’COOH, is obtained by the action 
of benzene on quinolinic anhydride in presence of aluminium chloride. 
It crystallises in prisms which melt at 147®, and is soluble in water. 
When heated, it is converted, with evolution of carbonic anhydride, 
into plienylpyridylketone, C 6 NH 4 BZ- The latter boils at 307* (uncorr.). 
The phenylhydrazine-derivative melts at 143*5®. The plaiinochloridey 
( 0 i 2 HfiNO) 2 ,H 2 ptCl 6 , was prepared. The base is converted by oxida¬ 
tion into nicotinic acid. If. H. M. 

Quinoline. By. E. Lellman and G. Lange (Ber,, 20, 1446_ 

1451; compare this voL, p. 602).—A mixture of 5 grams of metamido- 
bonzoic acid, 4 to 5 grams of nitrobenzene (better nitrophenol), 
20 grams of glycerol, and 25 grams of sulphuric acid, is heated in a 
reflux apparatus over a free flame until the violent reaction becomes 
more moderate, when it is kept for six hours at 155—160®. It is 
cooled to 80°, treated with w^ter, steam distilled, and made alkaline 
with baryta. It is then fillired, and after the excess of baryta has 
been removed by means of carbonic anhydride, treated with animal 
charcoal. The free acid, the yield of which was unsatisfactory, is 
identical with that obtained by La Coste and Valem by snlphonating 
quinoline. 
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When the sodium salt of the sulphonio acid is distilled with potas¬ 
sium cyanide, and the cyanide so obtained is saponified according to 
Fischer and Korner’s method (Ber., 17, 765), by heating with hydro¬ 
chloric acid for one day at 140®, a carboxylic acid is obtained identical 
with that prepared by Lellman and Alt (Zoc. cit*\ from metamido- 
benzoic acid. Hence the sulphonic acid obtained from metamidoben- 
zoic acid belongs to the ana-series, inasmuch as it yields a carboxylic 
acid having the 4 (ana) position. N. H. M. 

Quinoline-derivatives. By L. RuaHEiMER and C. G. Schramm 
(Ber.y 20,1235—1238).—In previous investigations, it has been shown 
that quinoline-derivatives are formed by the action of phosphoric 
chloride on salts of malonic acid or its homologues with aromatic 
amines. Thus from aniline and paratoluidine malonates, trichlori- 
nated quinoline or toluquincline is produced, and from orthotoluidine 
malonate a dichlorohydroxytoluquinoline. So, too, from aniline ethyl 
malonate a chlorethylhydroxyquwoline^ (Cl : Et : OH = 2' : 3': 4'), is 
produced. This compound crystallises in colourless needles melting 
at 248°. As a subsidiary product of the above reaction, a compound, 
CnHi7N202Cl,is formed, which melts at 101*5—104*5°, and is probably 
an additive product of «-chlorohydroxybutyranilide and phenyl carb¬ 
amide, both of which substances are formed by heating the com¬ 
pound with sodium carbonate. 

Similarly from orthotoluidine, ethyl malonate, and phosphoric 
chloride, a chlorethylhydroxytoluquinoUne is produced, which crys¬ 
tallises in glistening, silky needles, melts at 225—225*5°, and is con- 
verted by hydrochloric acid into a hydroxyethyltolucarhostyril, 
crystallising in needles and melting at 222—223*6°. V. H. V. 

Orthohydroxyquinollnecarboxylic Acid. By E. Schmitt and 
F. Engelmann (Z/er., 20, 1217—1220).— Sodium hydroxyquimline^ 
carloxylate, OH’CsNHs’COONa, is formed quantitatively when sodium 
quinoloxide and carbonic anhydride are heated in an autoclave for 
7 to 8 hours at 140—150°. To obtain the free acid, the salt is dissolved 
in warm, moderately dilute hydrochloric acid; on cooling, hydro¬ 
chloride of the acid separates in long, lustrous needles, This is filtered 
and brought into contact with much water, when it gives up Ihe 
hydrogen chloride, the free acid remaining suspended in the water as 
a yellow, crystalline mass. When warmed in the slightly acid liquid, 
it dissolves and separates on cooling in yellow prisms an inch long 
(with 1 mol. HaO), the anhydrous substance melts at 236' with 
evolution of carbonic anhydride and formation of orthohydroxy- 
quinoliue, and dissolves sparingly in cold water, alcohol, and benzene; 
it gives a violet-red to deep-brown coloration with ferric chloride. 
When the hydrochlpride of the acid is boiled with hydrochloric acid 
and tin, the compound, OH*CaNH 9 »COOH,HCl, is obtained, This 
crystallises from water, in short, thick j^risms. The free acid^ prepared ^ 
by treating the hydrochloride with the necessary amount 'ox sodium 
carbonate, forms small, cblourless prisms, very sparingly soluble, 
Methyltrihydro^ orthohydroxyquinoUneca/rhoxylio add^ 

OH-COTeMe-COOH + 2H,0, 
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k readily obtained by heating the tetrahydro-acid above described 
with methyl iodide dissolved in methyl alcohol at 120°. The anhy¬ 
drous acid melts at 211 ®; it is readily soluble in hot water and in 
alcohol. N. H. M. 


Homologue of Isoquinoline. By S. Gabriel (Per., 20, 1205— 
1208).—8 grams of dimethylhomophthalimide and 24 c.c. of phos¬ 
phorus oxychloride were heated for 5 hours at 200—210®, the product 
treated with 4 to 5 vols. of alcohol, filtered after some hours, and 
washed with alcohol until tlie product is almost colourless. It is 
recrystallised from alcohol, from which it separates in long, almost 
colourless needles, which melt at 165—166°. Analyses point to the 
formula C 11 H 9 NCI 2 . The reaction is analogous to that which takes 
place between homophthalimido and phosphorus oxychloride (this 
vol., p. 61). 

When the compound CnHgNCh is boiled with an equal weight of 
red phosphorus and 10 parts of hydriodic acid (b. p. 127®), and then 
distilled with steam, the compound CnHioNCl is obtained. The latter 
softens at 70® and molts at 78—80® ; it is a feeble base. 

When 6 grams of the dichloro-compound, 1*4 gram of red phos¬ 
phorus, and 24 c.c. of hydriodic acid are heated for 3 hours at 200— 
210 ®, the product treated with alkali and steam-distilled, an oily 
and then a clear distillate is obtained, which is heated with 10 c.c. of 
hydrochloric acid, and then treated with a solution of 4 grams of 
chromic acid. When cold, it is filtered from the orange-red needles ; 
these are washed and digested with dilute aqueous soda until the red 
colour has disappeared, when an oil is obtained, which solidifies on 
cooling. The new base, which has the formula CnHuNT, melts at 
63*5—65® and boils at 274—275® under 763*5 mm. pressure; it has 
an odour resembling that of quinoline. j)latinocldoridey 

(CnHuN)2,H2PtCle + 2 H 2 O, 

forms flat, orange-yellow needles. The picrafe is sparingly soluble. 

The constitution of the dichloro-derivative is probably 


< 


C.H 4 —CMe. 

I >CH,orC,H«< 
CCl-N.'CCr 


CEt:CCl 

-cci:n- 


> 


N. H. M. 


Xanthine-derivatives in Urine. By G. Salomon {Zeit. physiol. 
Chem,, 11, 410—416).—The presence of hypoxanthine in human urine 
has been until now a matter of uncertainty. 50 litres of urine was 
treated with ammonia, and the earthy phosphates filtered off; the 
filtrate was treated with silver nitrate, and the precipitate washed by 
decantation, treated with hydrogen sulphide, filtered, and the filtrate 
evaporated to a small bulk. Ammonia was again added, and the rest 
of the phosphates removed, silver nitrate again added, and the care¬ 
fully washed precipitate dissolved in hot nitric acid. On cooling, 
(diver hypoxanthine crystallised out, was purified by recrystallisation, 
decomposed with hydrogen sulphide, and filtered. On evaporating 
the filtrate, after adding ammonia, hypoxanthine separated out. This 
was identified by its reactions, and by elementary analysis. 
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The xianthine-derivatives of the nrine of a dog tinder the toxic 
influence of phosphorus was also qualitatively investigated. They 
were found to be the same as in normal dog’s urine. In addition to 
hypoxanthine prepared in the way above described, heteroxanthine 
(Abstr., 1886, 266) was also prepared from the mother-liquor from 
which the silver hypoxanthine had crystallised out. By Weidel’s 
test, an intense red colour was produced. No paraxanthine was pre¬ 
sent. Hitherto heteroxanthine has been found exclusively in human 
urine. W. D. H. 

The Piperideine Series. By A. Ladenburg (Ber., 20, 1645— 
1647). —The members of the piperideine series, containing two atoms 
of hydrogen leas than tlie piperidine series, can be regarded as tetra- 
hydro-derivatives of pyridine. Two bases of the former have been 
isolated, namely, dimethylpiperideine and coniceine; in this paper, 
other members are described. 

Pipecoldne or oi'^methylpiperidmne, CmHnN, is obtained from ot-pipe- 
coHne hydrochloride by treatment with bromine and sodium, and 
purification of the base formed by means of its ferrocyanide. It is a 
liquid boiling at 125—127°, of unpleasant odour; sp. gr. = 0*8801. 

at’-Ethylpiperideine^ C 7 H 13 N, obtained in a similar manner from 
«-ethylpiperidine, is a liquid boiling at 149—151°, resembling oonine 
in odour, and soluble in water; its salts are very soluble. 

a-If!opropyIpiperideme, prepared from isopropylpiperideine, boils at 
163*5°, and is of unpleasant odour; its platinochloride crystallises in 
. tables melting at 189°, with decomposition. V. H. V.. 

Duboisine. By A. Ladenburg and F, Peterson (Ber., 20, 1661). 
—Duboisine is identical with hyoscyamine, as shown by the crystallo¬ 
graphic form and melting point of the aurochloride. 

Constitution of Tropine. By A. Ladenburg (Ber., 20, 1647— 
1654). —The former researches of the author have led to the con¬ 
clusion that tropine is a tetrahydro-derivative of pyridine, in which 
one of the hydrogen-atoms is replaced by hydroxyethyl, and another 
by the methyl group. In order to decide this point, hydrotropidine, 
OgHisN, is taken as a starting point; this base, on distillation in a 
current of hydrochloric acid, is converted into a new base, norhydro* 
tropidine, C 7 H 13 N. The latter is purified by means of its nitroso- 
derivative, which forms large crystals, melting at 116—117°, readily 
soluble in benzene and ether, and decomposed by hydrochloric acia, 
with formation of the free base; this is a colourless, transparent, crys¬ 
talline substance, boiling about 161°, but not of very definite melting 
point. The hydrochloride melts at 281°, with decomposition, and the 
platinochloride crystallises in prisms, which carbonise above 225° 
without fusion. A solution of the hydrochloride gives precipitates with 
auric and mercuric chlorides and picric acid. Norhydrotropidine on 
distillation with zinc-dusi^ jields a base, shown to be identical with 
«.ethylpvridine. Tropine is therefore a hydroxyethylmethylpyridina, 
C 6 NH 7 Me*C 2 H 4 ’OH, a formula to be preferred to that, OH'CaNHeBtMe, 
proposed by Fischer as bringing ont the analogies of tropine with 
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neurine and the triaoetonalkamines. Farther, the ethyl group, as 
such, is seldom present in naturally occurring substances. 

V. H. V. 

Ecgonine. By A. Einhorn (Per., 20, 1221—1229).— Anhyd/ro- 
ecgonine, C 9 H 13 NO 2 , is prepared by boiling ecgonine hydrochloride 
(20 grams) with phosphorus oxychloride (100 grams) for two hours 
in a reflux apparatus. The product is poured into water, converted 
into periodide (by adding a solution of iodine in hydriodic acid), 
filtered, washed with water, and steam-distilled. Iodine is given off, 
and anhydroecgonine hydrochloride remains. The latter is recrystal- 
Used from absolute alcohol, dissolved in water, and treated with silver 
oxide. It is purified by precipitation from its alcoholic solution with 
ether. It is a colourless, crystalline substance molting at 235° with 
evolutiqii of gas; it dissolves very readily in water and alcohol, and 
is almost insoluble in ether, chloroform, benzene, and light petroleum. 
The hydrochloride is obtained by ii’cating the hydriodide witli silver 
chloride; it crystallises from absolute alcohol in compact, white 
needles which melt at 240—241°. The platinochloride forms yellowish- 
red prisms melting at 223° with decomposition. The aurochloride 
(Merck, this vol., p. 284) forms sulphur-coloured prisms. The hydro- 
hromide is orange-coloured, and melts at 154—155° with decomposi¬ 
tion. The periodide, C 9 Hi 3 N 02 ,Hl,l 2 , crj^stallises from glacial acetic 
acid in brownish-violet plates melting at 185—186®. It gives up its 
iodine in presence of sulphurous acid, ammonia, and mercury. 

Anhydroecgonine forms salts with bases ; the sodium salt waspre^' 

pared. Ethyl anhydroecgonine^ Celli^NOiEt, is obtained by passing dry 
hydrogen chloride through a solution of anhydroecgonine hydriodide 
in absolute alcohol. It forms an oil. It dissolves very readily in 
hydrochloric acid, yielding a compound crystallising in needles; it 
melts at 243—244®. The platinochloride, C»lIi2N02Et,H2PtCl8, forms 
yellow prisms melting at 211°. The perhroniide is very unstable. The 
formation of this ether points to the presence of a carboxyl-group in 
anhydroecgonine. This and the fact that a dilute aqueous solution of 
anhydroecgonine decolorises potassium permanganate, whilst ecgonine 
does not, makes it probable that anhydroecgonine contains the group 
—CH I OH ; COOH. This view is confirmed by the formation of a 
bromide isomeric with the perbromide already mentioned, but more 
stable. The latter is obtained by heating anhydroecgonine hydro¬ 
bromide with a slight excess of bromine for 1^ hours at 100 . It 
melts at 165° with decomposition. Anhydroecgonine dibromide hydro¬ 
chloride, 08 Hi 2 NBr 2 ' 000 H,HCi, is readily obtained by heating 1 gram 
of anhydroecgonine hydrochloride with 2'5 grams of bromine dissolved 
in glacial acetic acid for two hours at 100°. It crystallises from 
alcohol in prisms which melt at 183—184°. When bromine is added 
to an aqueous solution of anhydroecgonine hydrochloride, anhydroecgo¬ 
nine hydrobromide perbromide is formed; it crystallises from glacial 
acetic acid in orange-coloured needles which melt at 154—156®. The 
hydrochloride of the perbixjmide appears not to exist. When the 
product of the action of bromine on anhydroecgonine hydrochloride 
and the bromide, melting at 166°, are treated with sodium carbonate, 
an oil is obtained having the properties of a compound corresponding 

YOL. LIU 3 d 
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Trith bromo-«-cinnamene. The presence of an acrylic acid f?ronp is 
thus proved. Merck (Zoc. cit,) has shown that both ecgonine and also 
^ anhydroecgonine contain a methyl group attached to nitrogen; 
anhydroecgonine is therefore tetrahydropyridylacrylio acid, 

C5NH7Me-CH! CH-COOH; 

ecgonine is mothyltetrahydropyridyl-)3-hydroxypropionic acid, 

06KH7Me*CH(0H)-CH2-000H; 

cocaine is methylic inethy1tetrahydropyridyh/5-benzoylhydroxypro- 
pionate, C 5 NH 7 Me-CH( 0 Bz>CH 2 ‘C 60 Me. N. H. M. 

Ptomaines from Pure Cultivations of " Vibrio Proteus.” By 

0. Bocklisch (Ber., 20. 1441—1446).—Pinkler’s bacillus decomposes 
beef with formation of ammonia and cadaverine which was isolated, 
the picrate prepared and analysed. Choline and creatinine are present 
in the fresh beef. 

Beef was kept in contact with Vibrio proteus mixed with some 
putrefactive bacteria which always accompany it when in the forward 
intestines. Creatinine and methylguanidine were obtained together 
with a small amount of cadaverine. 

Cadaverine has all the properties of pentamethylenediamine (Laden* 
burg, this vol., p. 125), except that the mercurochloride of penta¬ 
methylenediamine contains 3 mols. HgClj, whilst that of cadaverine 
has 4 mols. The author prepared and analysed the latter compound, 
and obtained numbers pointing to the formula with 4 mols. HgCl*. 

Cadaverine osralato, C 6 HuN«,H 2 C 204 + 2 H 2 O, is obtained by mixing 
the cadaverine base with oxalic acid dissolved in alcohol; it crystallises 
in needles which melt at about 160° with evolution of gas. When 
treated with an alcoholic solution of oxalic acid, the salt^ 
C 2 Hi 4 lf 2 (H 2 C 304)2 + H 2 O, is obtained. This crystallises in quadratic 
plates which melt with decomposition at 143^ N. H. M. 

The Acids of Pig’s Bile. By S. Joltn (Zeit, physiol, Chem,, 11, 
417—420).—In addition to the well-known hyoglycocholic acid first 
obtained by Strecker from pig’s bile, a small quantity of another acid, 
/3-hyoglycocholic acid, is also present. The two acids can be separated 
by the use of sodium sulphate, which readily precipitates Strecker’s 
a-acid, but not the /3-acid. By the use of an ice-cold saturated 
solution of sodium sulphate, which contains less salt than a warm 
one, the a-acid is precipitated, and the /3-acid remains in solution. 
When this solution is concentrated by heat, the sodium salt of the 
/3-acid separates in the form of oily drops of a dark brown colour i on 
cooling these set to a sticky mass. It is soluble in alcohol, and can 
be freed from fat, cholesterin, and pigment by ether. It is then a 
white, curdy substance, easily soluble in alcohol and in water; it is 
incompletely precipitated by saturating the aqueous solution with 
sodium sulphate. With barium salts, a barium compound is formed 
which precisely resembles that obtained from the fi^-acid. The acids 
themselves are both insoluble in water, and behave to most reagenls 
in a similar way; the /3-Balts, as a rule, melt more easily, and theh* 
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taste is less bitter than that of the a-salts. Both give Pettenkofer’s 
reaction. The cholic acid from both has the same properties. The 
nitrogen of the two acids is about equal in amount. The carbon is 
rather less in the /3-acid than in the «-acid; but on account of the 
diflBculty of crystallising the compounds of the /3-acid, it is not easy 
to make trustworthy analyses. W. D. H. 


Physiological Chemistry. 


Absorption in the Stomach of the Horse. By H. Goldschmidt, 
{Zeit. physiol, O/icm.,!!, 421—437).—The amount of absorption which 
takes place from the stomach is difficult to estimate accurately, 
especially because it is difficult to make allowance for the composition 
and particularly for the prote'id constituents of the various digestive 
juices. The result can only be taken as comparative, and not abso¬ 
lutely correct. The general method of the analysis may be seen from 
the following example:—Horse killed 1^ hours after food; the 
stomach contained 120*17 grams of cellulose, which correspond with 
1442*6 grams of oats which contain 142*24 grams of proteid and 
924*562 grams of constituents free from nitrogen, and about 200 grams 
of water. In the stomach, 3200 grams of juice was present which, 
deducting the 200 grams of water in the oats, leaves 3000 grams as 
the weight of saliva and gastric juice; 3000 grams of saliva contain 
0*548 per cent, of proteid—that is about 16*4 grams in all. In the 
stomach, the analysis of the contents gave the following results :— 


Protelid. 

Undigested. 67*35 grams 

In solution. 43*00 ,, 

Total in stomach.... 110*35 „ 

In oats and saliva .. 158*64 „ 

Absorbed. 48*29 „ 

or 34 per cent. 


Substances free 
from nitrogen. 

652*48 
125*31 
777*79 
924*562 
146*772 
or 16 per cent. 


Eight similar investigations were made in which the general results 





Percentage of 




non-nitrogenous 


Hours killed. 

Percentage of 

substances 

Horw. 

after death. 

proteldg absorbed. 

absorbed. 

No. 1. 


34 

16 

,, iS. 

2 I 

19 

13 

„ 4. 

3| 

39 

28 

s. 

44 

29 

23 

„ 6. 

6{ 

49 

43 

„ 7. 

8 

64 

51 

„ 8. 

10 

64 

59 

„ 9. 

12 

61 

51 
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In the horses numbered 1, 4, 7, absorption was great; and in those 
numbered 3, 6, 6, 8, and 9, not so marked: this corresponds with the 
activity of digestion in the individual cases* The greatest part of the 
digested non-nitrogenous stuffs and an important part of the nitro¬ 
genous are absorbed during and after the sixth hour after food. 

On account of the difficulty in these estimations arising from the 
want of knowledge concerning the composition of the digestive juices, 
some analyses were made to serve as data on which, to correct the 
first series of observations; the various juices in the stomach, the 
duodenum, the middle of the small intestine, the ileum, the cescum, 
the ventral colon, and the dorsal colon were investigated in two horses 
A and B. The percentages of proteids were as follow :— 



Duo- 




Colon. 

Stomach. 

Jejunum. 

Ileum. 

CeBcum. 



denum. 

Ventral. 

Dorsal. 

L. 0-694 
B. 1-238 

1-667 

6-088 

1-006 

1-856 

0-694 

1-675 

0-854 

0-656 

1-476 

1-638 


The following conclusions are drawn:— 

1. That the intestinal juice becomes poorer in proteids, non-nitro- 
genous constituents, total solids, and ash towards its ileal end. 

2. That the amount of water correspondingly increases. 

3. That the proteids throughout are present in important quan¬ 
tities. 

Somewhat similar investigations by Ellenberger and Hofmeister 
(^Archiv, /. praJet. u, Wissensh, Thierheilkundey 10, 328) in three horses 
gave an average result closely corresponding with that obtained 
in horse A. W, D. H. 

Digestion and Digestive Secretions of the Horse. By Bllen- 
BERGBR and Hofmeister (Bied. Gentr.y 1887, 229—232).—This is a 
review of the long researches of the authors on this subject, of which 
many abstracts have been given in this Journal, and in the course of 
which many interesting particulars relating to the digestion of vegetable 
substances by men and animals have been treated. 

The action of saliva in the process of mastication is shown to be 
more mechanical than chemical. The quantity of saliva used 
depends on the dryness and roughness of the food rather than its 
contents in starch, and the authors think that the chemical activity 
of saliva owes much to spores, which floating in the atmosphere, mix 
with the food and assist in the fermentation process. 

A digestive action of the mixed food takes place in the stomach 
when the acidity due to hydrochloric or lactic acid does not exceed 
0*03 to 0*04 per cent. The left section of the stomach of the horse 
does not secrete a gastric juice, this is the function of the right 
portion. The pure gastric fluid of the horse contains lactic, fatty, and 
amylaceous ferments, the latter in small quantities. 
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Cellulose is not digested in the stomach of the horse, but inuscl(% 
fat, gelatin, and flesh generallj are easily digested, bone and elastic 
tissues more slowly. Pepsin operates actively only when acids arc 
present, about 2 per cent, of lactic acid or 0*2 per cent, of hydro¬ 
chloric acid being necessary; the activity of pepsin does not increase 
in proportion to its quantity after reaching a certain point, but it 
rather becomes injurious. 

The acid which appears first in the digestive process is lactic acid 
and later hydrochloric ; at the time of greatest activity, lactic acid is 
present in the upper and lower extremities of the digestive tract, 
hydrochloric acid being found in the intervening part. 

The digestion of starch in the stomach of the horse lasts for about 
two hours, that of albuminous matter takes place later, and occupies 
three or four hours after the eating of the for)d; the drinking of 
water immediately after food does not appear to hinder digestion. 

The secretions of the intestinal canal unite in themselves all the 
properties of the gastric juice, and can act as a substitute for it, and 
are particularly energetic in the decomposition of fats. 

The duration of the digestive process in the horse is long, lasting 
almost three days. 

A very activ^e lactic fermentation of sugar takes place in the 
stomach and intestines, but the authors do not say that all the sugar 
w'hich is lost in the coarse of passage is lost in that way, it is more 
probably reabsorbed. J. 

Changes in Milk produced by Freezing. By Kaiser and 
ScHMiEDER (Bied, Cenir.y 1887, 207—269).—The matter is of import¬ 
ance to milk dealei-s in cold countries, where the contents of their 
cans become frozen. 

Two samples were experimented with, one was frozen slowly, the 
other quickly, and afterwards partially thawed, in the former case tbe 
ice contained the greater part of the fat and the fluid portion most 
of the casein, milk-sugar, and salts. 

In the quickly frozen and partially thawed sample, the fat was 
equally distnbuted between the solid and fluid portions,* the author 
explains this by the fat globules rising to the top when the process of 
freezing is gradual, they thus become imbedded in the flakes of ice, 
whilst in quickly frozen samples this cannot take place, and the fat is 
more evenly distributed. 

If a dealer whose milk has been frozen pours off the clear fluid 
which underlies the ice, he is liable to the suspicion of adulteration 
on the one hand, or will deliver milk above the standard on the 
other. Milk which has been frozen should be w'ell thawed and 
shaken up, and not sold whilst any ice is visible, J. J?’. 

Frozen Milk. By O. Henzold {Bied, Centr.^ 1887, 269—270).— 
The experiment shows diflerent results, as in the quickly 1‘rozen 
sample, the ice contained a much larger proportion of fat than the 
ice of the slowly frozen, but the modus operandi was different, as 
during the process of slow freezing the milk was frequently agitated. 

J. F. 


3 d 2 
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Fermentation of Sngar by Elliptical Yeast. By E. Claudon 
and E. C. Morin {Gompt. rend., 104, 1109—1111).—The yeaet was 
obtained from a white wine of Rouillac, and was purified by successive 
cultivations. Fermentation took place at a temperature of 18—20^*, 
and foreign germs were excluded. On distillation, the product was 
separated into an alcoholic liquid, an acid liquid, and a residue con¬ 
sisting of glycol, glycerol, and non-volatile products. The products 
from 100 kilos, of sugar were as follows— 


Aldehyde. traces. 

Ethyl alcohol. 50615*0 grams 

Normal propyl alcohol.. 2*0 ,, 

Isobutyl alcohol. 1*5 „ 

Amyl alcohol. 51*0 „ 

Ethyl oenanthylate. 2*0 „ 

Isobutylene glycol. 158*0 ,, 

Glycero*! .. 2120*0 „ 

Acetic acid. 205*3 „ 

Succinic acid. 4t52*0 „ 


The proportion of propyl and isobutyl alcohols is unusually low, 
and amyl alcohol constitutes almost the whole of the higher alcohols. 
The bases usually present in fusel oils are absent, and so also are 
normal butyl alcohol and butyric acid, which were found by Ordon- 
ueau in brandy (Abstr., 1886, 436). C. H. B. 

Formation of Nitrogen during Putrefaction. By A. Ehrenbkro 
(Zetl. physiol, Ghent,, 11, 438—471).—This research follow's up the 
author’s previous observations (this vol., p. 172), and is devoted to 
the question as to whether free nitrogen is formed during the pro¬ 
cesses of nitrification induced by low organisms. The apparatus pre¬ 
viously described was used. Earth containing the necessary orga¬ 
nisms was added to a 2 per cent, solution of ammonium chloride, to a 
mixture of calcium sulphate, calcium carbonate, and ammonium 
chloride, in the presence of pure oxygen, and to a mixture of peptone, 
sodium chloride, sodium phosphate, saltpetre, and cane-sugar, in the 
presence of carbonic anhydride; but in none of these instances was 
any nitrogen given oflT, nor was nitric acid formed. In other experi¬ 
ments, in which putrefactive processes were more intense, in which 
urine, feeces, blood, and other organic matter was used and in 
which there was formation of nitmtes, free nitrogen was formed 
as well; the details of the several experiments are given. In 
the absence of oxygen, and also in the presence of a large quantity of 
this gas, free nitrogen is not formed; in the first case, methane and 
carbonic anhydride, and in the latter case carbonic anhydride alone 
are the gaseous products. In cases where nitrates and free nitrogen 
are formed, there is also at first a formation of methane. ^ 

W. D. H. 
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Absorption of Aniline Colours by Living Cells. By W. 

Ppbpfeb {Ann. Agronom., 13, 176—179).—The author has worked 
with very dilute solutions (1 in 100,000 or 1,000,000) of methylene- 
blue, methyl-violet, Bismarck-brown, magenta, &c., with a view of 
throwing light on the accumulation of such substances as sugar, 
nitre, &c., in particular organs of plants. The results show that the 
protoplasmic layer of living cells behaves very differently towards 
these colouring matters under different circumstances. Some colours 
are absorbed, some are not; those which are absorbed generally 
accumulate in the cell sap; all colour the protoplasmic layer in 
traversing it, except methylene-blue. Arriving in the cell sap, the 
colouring matter may behave in three different ways *, it may accu¬ 
mulate in solution, may form a precipitate, or may attach itself to a 
pre-formed substance, genei*ally tannic acid. In dead cells, the colour 
is absorbed by the nucleus. J. M. H. M. 

Presence of Choline in Germinating Plants. By E. Scitulze 
(Zeit.physiol. Chem.,11^ 366 —372).—Employing Brieger’s method for 
the separation of nitrogenous bases, it is possible to obtain choline 
from germinating pumpkin sprouts. The base was identitied by its 
reactions, and by the characters and elementary composition of its 
aurochloride and platinochloride. The quantity present is very 
small; from a kilogram of the dried sprouts, only about 3 grams of the 
aurochloride was obtained. W. D. H. 

Composition of Potatoes. By M. A. Scovkll and A. E. Menke 
{Amer, Ghem. 9, 103—107).—The following numbers are the 
maxima and minima obtained in the analyses of 20 varieties of 
potatoes:—Specific gravity, 1*0923—1*0731; dry substance, 22*91— 
20*20; starch, 16*05—12*05; sugar, gum, &c., calculated as glucos^*, 
1*49—0*74. The specific gravity cannot be used for calculating the 
percentage of starch. The addition of various fertilisers has no 
appreciable influence on the proportions of the various constituents. 
The albuminoids are most readily acted on by dilute hydrochloric 
acid ; the percentage of albuminoids varied from 2*19 to 2*69, that of 
peptones from 0*0294 to 0*0418: tyrosine formed abont 0*008 per 
cent., leucine and asparagine were not estimated. H. B. 

Effects of Deep or Shallo-w Sowing on Cereals. By E. 

Stossner {Bled. Centr.^ 1887, 236 — 244).—The author has been making 
experiments in sowing the seeds of wheat, rye, barley, and oats at 
different depths, and gives a resumS of his conclusions, from which 
the following are selected :— 

The depth at which the seed is sown is of great importance, an 
improper depth reducing the weight of the crop sometimes by one- 
half. 

In loamy humous soils, both winter and summer wheat, rye, and 
oats should not be sown dee^ ar than 4 cm., whilst summer barley will 
bear a covering of 10 cm. When a large yield of straw is desired, 
the seed may be planted at a greater depth than when the heaviest 
grain crop is desired. In good soil, well pulverised and rolled, the 
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covering may be only 2 cm. provided it is retentive of moisttire. 
Seeds should, if possible, be procured from the previous year’s crop, 
and never used when over two years old. 

There are other recommendations well known in agricultural prac¬ 
tice. J. F. 

Manurial Experiments with Sugar-beets. By A. Pagnoul 
(£ied. Centr., 1887, 223—227).—The experiments were made in 
vessels containing about 1200 litres filled with a sand freed from lime 
and organic matter, but containing tracos of alumina, iron, phosphoric 
acid, and potash. 

The manures employed were Chili saltpetre (15*5 per cent. N), 
ammonium sulphate with 20 percent. N, ammonium nitrate, and dried 
blood; potassium chloride 50 per cent.; superphosphate ; Thomas slag 
with 7 per cent, phosphoric acid, and finely ground natural phosphate 
of 20 per cent., with addition of carbonate of lime. 

The growth of the beets sown without any manure, and those 
manured without phosphoric acid was slow and weak. The ground 
raw phosphate and the Thomas slag produced very good effects, and 
the addition of carbonate of lime increased the crop in every case. The 
best results were obtained from a mixture of 600 parts of Chili salt¬ 
petre, 600 of superphosphate, and 300 of potassium chloride, and with 
another mixture of 500 parts of dried blood, 300 Chili saltpetre, 300 
calcium chloride, 660 superphosphate, and 1000 carbonate of lime. 

The average weight ot the roots, however, shows that sand to which 
is added theoretically correct quantities of manures, does not produce 
as favourable results as natural soils. 

One of the vessels was manured with crushed oil-cake placed at 
a certain distance from the seeds. The plants were longer in develop¬ 
ing, but the crop of leaves was as large as in the case of the complete 
manure, the roots attained an abnormal length, and they passed 
in a slanting direction so as to reach the oil-cake, which was not 
thoroughly mixed with the soil as in the case of soluble manures. The 
sugar contents of the juice was considerably influenced by the nature 
of the manure; the absence of potash sensibly diminished the yield of 
sugar, and in one case where both soda and potash were absent the 
actual weight of the whole roots was diminished one-half. Soda 
appears to have more affinity for organic salts than potash, and forms 
larger quantities of those salts which are considered impurities of 
beet-juice. It is also shown that when manured with substances con¬ 
taining both soda and potash, the latter is absorbed in preference to 
the former. J, F. 
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Analytical Chemistry. 

Weirs Method for Determining Sulphur. By C. Feiedheim 
(Ber,^ 20, 1483—1485).—The author made determinations of sulphur 
by Weil’s method, and obtained results which confirm the statement 
previously made by him (this vol., p. 396) that a correct result can 
only be obtained when the error in one direction happens to equal that 
in the other. This remark applies to the results since given by Weil 
(this vol., p. 618). - K H. M. 

Detection of Sulphites in Presence of Thiosulphates and 
Sulphates. By A. Villiers {Compt. rend., 104, 1177—1178).— 
When a solution of a normal alkaline sulphite is mixed with excess 
of barium chloride, barium sulphite is precipitated, and the liquid 
which was originally strongly alkaline becomes neutral to litmus. If 
the barium chloride is added to an alkaline hydrogen sulphite, normal 
barium sulphite is precipitated, and free sulphurous acid remains in 
solution. A solution which contains a mixture of a normal alkaline 
sulphite and a hydrogen sulphite has a distinctly alkaline reaction even 
when the proportion of normal salt is very small, but after addition 
of barium chloride the solution becomes acid and contains free sul¬ 
phurous acid. 

To detect sulphites in presence of thiosulphates, the solution is 
neutralised with hydrochloric acid, care being taken to avoid excess, 
and the liquid is mixed with barium chloride, when its reaction 
becomes acid to litmus. If the liquid is distilled, the sulphurous 
anhydride passes over with the first portion of the distillate, and can 
be detected in the usual way. Tho filtered liquid can also be tested 
for sulphurous acid by means of iodine, without distillation. 

This method is also applicable in presence of the thionic acids. 

C. H. B. 

New Method for the Quantitative Determination of Hydroxyl. 

By C. L. Jackson and G. W. Rolfe (rimer. Chem. J., 9, 82—87).— 
As an improvement on the ordinary method of determining hydroxyl 
groups in organic compounds, parabromobenzoic chloride or anhydride 
is substituted for acetic or benzoic chloride, and in the ethereal salts 
formed with the compound in question, the bromine is estimated by 
Carius* method. The differences to be looked for are almost twice as 
great as in the analyses of the acetyl or benzoyl compounds, and the 
parabromobenzoyl compounds are easily prepared and purified. 

The method of preparing parabromobenzoic acid is described; the 
yield amounts to 40—70 per cent. Parabroniohenzoic chloride, 
CeH^iBr^COCl, has been previously prepared, but not described. It 
melts at 80®, and boils at 245—247®; it is not dissolved or acted on 
by cold water, but dissolves in benzene and in alcohol, being then con¬ 
verted into its ethereal salt. PnrahromobenzoiG anhydnde, 

(CeH4BrCO)aO, 
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is very insoluble in ordinary reagents, is crystalline, and melts at 212 
•—213^*. Its best solvent is chloroform. 

Parahromobenzamide, C 6 H 4 Br*OONH 2 , was prepared from the 
chloride, it is nearly insoluble in cold water, is crystalline, and melts 
at 186". 

As an example of the application of the method, the preparation 
of the two following compounds is described. Phenyl parahromo^ 
benzoate^ CeH^BrCOOCeHs, was obtained by heating at about 200® 
phenol, with either parabromobenzoic chloride or anhydride. It forms 
crystals resembling naphthalene, melting at 117°, insoluble in water, 
but soluble in other solvents. Pyrogallol triparabr<ymobenzoate^ 
(C 6 H 4 BrOOO) 3 C 6 H 3 , was made by heating pyrogallol with the chloride 
at 100°; the excess of chloride was removed by light petroleum and 
the pyrogallol by sodium carbonate. The substance crystallises 
easily from hot benzene, and melts at 140°. The corresponding 
pyrogallol tribenzoate is resinous, and hardly capable of purification. 

H. B. 

Quantitative Estimation of Olycerol. By E. Biez {Zeit 
phyaioL Ghent,, 11, 472—484).—The methods hitherto employed for 
the estimation of glycerol in wine and beer consist in dissolving it 
out usually by alcohol and ether from a mixture of the beverage 
with chalk, and finally weighing the glycerol. Neubauer and 
Borgmann (Abstr., 1879, 404) found that the glycerol so obtained 
contained 2 per cent, of mineral constituents and 0‘4 per cent, of 
nitrogen. Champion and Pellet (this Journ., 1873, 1165) devised 
a method in which the glycerol was obtained as nitroglycerol, and 
weighed in this form, but this and other methods are also liable to 
error. The present method is one in which the compounds of 
glycerol with benzoyl are weighed. There are three benzoates of 
glycerol, according as to whether one, two, or three atoms of the 
hydrogen of the latter are replaced by the group CtHsOs. The following 
gives the method of procedure:—Glycerol was diluted to a known 
extent with water (0*1 gram in 10 or 20 c.c.) ; 6 c.c. of benzoic 
chloride and 35 c.c. of sodium hydroxide added; this mixture was 
cooled and shaken for 10 to 15 minutes. The benzoyl compound 
which separated was collected on a weighed filter, washed with 
water, dried at 100°, and weighed. A mean of eight estimations 
gave the amount of the compound as 0*385 gram. In a second series of 
four estimations, the number obtained was rather higher, the mean 
being 0*395 gram; in these cases, the alkaline filtrate was shaken a 
second time with benzoic chloride and sodium hydroxide; the second 
filtrate contained hardly a trace of glycerol. These numbers formed 
a basis for the subsequent analyses, and showed that the compound 
formed in this way was chiefly the tribenzoate; theoretically the 
amount of that compound for 0* 1 gram of glycerol would be 0*439 gram. 
Tables of the amount of glycerol in various forms of beer and wine, 
estimated by this method, are given, the numbers obtained being 
somewhat less than those given by Borgmann. The method has the 
following advantages: the substance weighed is solid and iiot 
hygroscopic, and admixture with inorganic and nitrogenous sub¬ 
stances is avoided. W. D. H. 
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New Sugar Beactious. By D. Lindo {Chem. News, 66, 230 and 
239).—^With reference to the new reactions for sugar described by 
Molisch (Abstr., 1886, 923), the author has found that a 1 per cent, 
starch or gum solution gives this reaction with thymol, as does 
also one part of cane-sugar in 200,000 of distilled water, and that all 
samples of normal human urine do so also, even when diluted with# 
60 vols. of water. Ho considers, however, that this fails to prove 
the presence of sugar is normal urine, which as a complex fluid must 
be acted on by the sulphuric acid. He finds that nitrates give the 
same characteristic colour reactions and precipitate on dilution, and that 
similar results are obtained when menthol is substituted for thymol; 
menthol has also the advantage of not giving with nitrates or nitrites 
any reaction that could be mistaken for that of sugar. Chlorides or 
hydrochloric acid do not impair the delicacy of either test, but sugar 
cannot be detected by either, in the presence of notable quantities of 
nitrates or nitrites. R. R. 

Analyses of Sugar-cane and Beet Juices. By C. A. Cramp- 
TON (Chtm. JNev^s^ 55, 207—209).—The paper details the author’s 
method of analysing sugar juices. By working with a smaller quan¬ 
tity and using the same solution, first for polarisation and then for 
reduction by Fehling’s solution, with filtration by means of Wiley’s 
tubes, he is enabled to expedite the process. The paper contains an 
extended table for calculating the results from the different factors 
obtained. R. R. 

Separation of Acetic Acid from Formic Acid* By D. S. Mackair 
(Cheni, News, 55, 229).—For the quantitative estimation of acetic 
acid in presence of formic acid, the author j’ecommends that the sub¬ 
stance be distilled with dilute sulphuric acid, and the distillate boiled 
for 10 minutes in a reflux apparatus, with an equal bulk of chromic 
acid mixture, made by dissolving 12 gmms of potassium dichromate 
in 30 c.c. of sulphuric acid, diluted with 100 c.c. of water. Acetic 
acid only remains unchanged, and when the liquid is distilled, passes 
over and can be titrated in the distillate. R. R. 

Analysis of Milk. By F. G. Short {Amer, CJicm. .7., 9, 100 — 
103).—About 2 c.c. of the milk is weighed into a very thin, fared 
glass capsule, containing a quantity of asbestos, and dried at 110” for 
two hours. For the determination of the fat, the capsule is wrapped 
in a piece of cheese cloth, crashed and pushed tightly into the tube 
of a continuous ether extraction apparatus, and extracted for two hours 
with 50 c.c. of ether; the ether then evaporated, and the flakes 
heated in the drying oven for three hours before weighing. The same 
method can be used for butter analysis; the sample is placed in a jar 
or bottle, the whole melted and then vigorously shaken until solid. 
The drying and extraction of fat is carried out as before. In place 
of the glass capsules, porcelain ones may be used and the dried fat 
and asbestos transferred by a piece of cloth to the extraction appa¬ 
ratus, the little dish being washed with a few drops of ether. A large 
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iininber of analyses may be conducted at once, and very concordant 
' results are obtained. H. B. 

Determination of Butter in Milk. By H. N. Morse and 
C. PiGGOT (^Amer. Chein, t/., 9, 108—112).—20 grams of anhydrous 
#copper sulphate is made to cover the bottom of a mortar, and 10 c.c. 
of the sample carefully run into the powder. In a few minutes, when 
dry, the contents are ground up with a little sand, and transfered to 
an extraction tube plugged with cotton-wool, where it is extracted 
with 10 portions of 10 to 15 c.c. of light petroleum; the fat solutions 
are concentrated to 10 c.c. or less, and 20 c.c. of decinomal potash 
solution (in 96 per cent, alcohol) added; after warming for a quarter 
of an hour, the excess of alkali is estimated by standard acid and 
phpnolphthalein. To saponify one gram of butter, 0*230 gram of 
potassium hydroxide is required. The results agree with those 
obtained by other methods, and 25 to 30 analyses can be made in the 
day. M. B. 

Colour Tests for Strychnine and other Alkaloids. By 

0. L. Bloxam (Ohem. News, 66, 155).—Strychnine is dissolved in a 
drop of dilute nitric acid, and gently heated ; to the warm solution a 
very minute amount of potassium chlorate is added, when an intense 
scarlet coloration is obtained. Ammonia changes this to brown, and 
gives a brownish precipitate; the mixture is then evaporated to 
dryness, when it leaves a dark-green residue, dissolved by a drop of 
water io a green solution, changed to orange-brown by potash, and 
again turned green by nitric acid. A table is given showing the colour- 
changes given by brucine, narcotine, morphine, quinine, cinchonine, 
and caffeine on like treatment. The reactions given by various alka¬ 
loids, when boiled with a mixture of potassium chlorate and hydro¬ 
chloric acid, are also described. A. J. G. 

Guaiacum Resin. By H. Hager (Zeit anal Chem., 26, 261).—To 
distinguish the purified from the natural resin, the latter alone being 
suitable as a test for ozone, 0*16 gram is dissolved in 6 c.c* of 
absolute alcohol, and to the solution, filtered in the shade, 10 drops 
of oil of turpentine are added. If in the course of half an honr 
the solution turns bluish, the resin has either been purified or has 
been altered by heat or sunlight. Natural resin gives a solution 
which remains yellow for several hours. M* J. S. 
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Index of Refraction of Ice. By G-. Meyer (Ann. Phys. Ghent. 
[2], 31, 321—322).—Hitherto the measurements of this index which 
have been made do not refer to light of any fixed wave-length. The 
writer therefore communicates some preliminary determinations, both 
for the ordinary and also the extraordinary ray, for the light from 
sodium, lithium, and thallium fiames. C. S. 

Refractive Index and Compressibility of Cyanogen. By J. 

CuAPPUis and C. Rivi^irb (Compt. read., 104, 1433—143r)).—This is a 
continuation of the authors* work on the refractive power of cyanogen 
at various pressures. They find that for temperatures between 
0** and 30'' and pressures between 1 atmos. and 4 atmos., the relation 

? = constant, holds good for this gas as for carbonic anhydride 

d 

and air, and the values obtained by means of this expression differ 


-h 

not greater than the errors of experiment. The numbers calculated 
by the first formula agree closely with the observed numbers. 

C. H. B. 

Molecular Refractive Energies of Derivatives of Carbon 
Bisulphide. By R. Nasini and A. Soala (Gazzetfa^ 17, 72—78). 
—Determinations are given of the refractive indices for various rays 
and the specific molecular refractive energies, according to the formulae 
of Landolt and of Lorentz and Lorenz, of allyl sulphide and of various 
ethereal salts of xanthic acid. The principal results are given in the 
table below. 


from those given by the formula 




(^h 


2)d 


by quantities which are 



d,. 

T>/<a~'l 

p 

^ d ' 


Allyl flulphide... 

0 -88765 

61-74 

36-73 

Methyl ethyl xanthate. 

1 *11892 

65 -67 

38 *16 

Diethyl xanthate. 

1 *07400 

71 *96 

42 -13 

Ethyl dioxythiocarbonate. 

1*26043 

118*28 

67*09 

Methyl propTl xanthate. 

1*08409 

73-34 

42-75 

Ethyl propyl xanthate. 

1*05054 

81*39 

47 -66 

Propyl dioxythiocarbonate.... 

1*19661 

133 -81 

74*46 


As regards these results, it is noted that in the case of allyl sulphide 
the found and calculated values are concordant; but in the derivatives 
of carbon bisulphide the values are not concordant' if it is supposed 
that the atomic refractive energy of the sulphur-atoms is the same as 
vor.. Lii. 3 e 
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those in carbon bisulphide. If, however, it is supposed that one of 
the sulphur-atoms functions as in carbon bisulphide, whilst the other 
changes its functions and assumes that of a sulphur-atom in the 
sulphides or mercaptans, then the found and calculated values are 
concordant. 

It would also appear that one of the sulphur-atoms in the dioxythio- 
carbonates has an atomic refractive energy of 17*42, The difference 
observed in other cases for the addition of the grouping OH 3 to the 
molecule is also verified for the homologous ethereal salts of xanthic 
acid; the isomeric diethyl and methyl propyl xantbates have not, how¬ 
ever, identical molecular refractive energies. V. H. V. 

Molecular Refractive Energies of the Thiocyanates and 
Thiocarbimides. By R. Nasint and A. Scala (Gazzetta, 17, 66—72). 
—In this paper a series of determinations are given of the refractive 
indices for various rays, and the specific molecular refractive energies 
of the thiocyanates and their isomerides, the thiocarbimides. The 
latter values are also compared with those calculated according to 
BrUhTs data, although there remains some uncertainty as to the 
atomic refraction of sulphur in the thiocyanates, and of nitrogen in 
the cyanogen compounds generally. The following are the principal 
results obtained :— 



d,. 

pf-i. 

p *■“ 1 

{fij + 

Methyl thiocyanate... 

1 06935 

81*75 

18*87 

Ethyl thiocyanate.. 

1 00715 

39 *94 

23*76 

Methyl thiocarbimide.* 

1 06912 

35*54 

20*77 

Ethyl thiocarbimide .. 

0*99525 

41 *26 

25 *98 

Allyl thiocarbimide. 

1*00572 

50*76 

29 *71 

Phenyl thiocarbimide. 

1 1*12891 

76*48 

43 *06 

Thiophen. 

1*05928 

41*4 

24*13 


It will be seen from the above results that the thiocarbimides have 
a greater refractive (as also dispersive) power than their isomerides ; 
it is also shown that whereas for the first three thiocarbimides the 
values found for the molecular refractive energies agree with those 
calculated according to Bruhl’s data, yet for the phenyl-derivative 
there is a considerable difference, about 7 per cent. Further, the 
authors note that their results do not confirm Thomsen^s hypothesis 
that the^refractive energy and the heat of combustion are correlative 
quantities. V. H. V. 

Dispersion in Rock-salt. By B. Kbtteler (Ann. Ohim. Phys. 
[2], 31, 322—326).—The recent researches of Langley on the spec¬ 
trum of radiant heat afford suflScient data for the calculation of the 
constants of Ketteler’s dispersion formula, 

- Jc\^ + a» + 
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By forming a table of the valaes of w, the accuracy of the formula 
is proved for a considerable range of wave-length, h in the case of 
rock-salt is found to be extremely small = 0*000858. If the substances 
for which Ic is known be arranged according to decreasing values of 
fc, the order will be that of the diathermancy of the substances, rock- 
salt concluding the list. 

The physical meaning of the term —/i*X^ is, therefore, that it repre¬ 
sents the absorption of radiant heat, and no dispersion formula wanting 
this term can be correct, C. S, 

Red Fluorescence of Chromiferous Gallium. By L. dr: 

Boisbaudran (Compt, rend,^ 104, 1584—1585).—The author has 
previously found (this vol., p. 409) that gallium oxide which contains 
chromium shows a red fluorescence in a vacuum. The spectrum of 
this fluorescence shows a very distinct line homologous with the bright 
lines in the spectrum of the fluorescence of chromiferous alumina and 
of spinel. The wave-length of this line isXGBO?—G898, and it rapidly 
diminishes in brilliancy as the substance becomes heated by the 
action of the discharge. The centre of the band in the spectrum of 
this fluorescence is at X6G19; it is very nebulous at both ends, and 
extends through X1080—1180 according to the intensity of the light. 

C. H. B. 

Specific Rotation of Optically Active Substances in very 
Dilute Solution. By R. Pribram 20, 1840—1850).—Three 
explanations may be given of the influence of a solvent on the rotatory 
power of many active substances. 1. The molecules of the substance 
in solution may be aggregates of simple molecules which undergo 
dissociation by dilution. 2. The active substance may form hydrates 
of different, perhaps opposite, rotatory power, the relative quantities 
of which depend on the amount of water present (Bremer, Abstr., 
1885, 622). 3. The solvent may alter the constitution (distance or 

arrangement of atoms) of the active molecules (Landolt, van t’Hoff). 
In the first two cases, the rotatory power might be expected to reach 
a limiting value when the solvent is in sufficient excess; in the last 
no such limit is probable. 

In this third case the author gives a picture of the possible action 
by imagining four groups to be arranged round an unsymmetrical 
carbon-atom, at the solid angles of an irregular tetrahedron. A lino 
drawn through them in the order of tlieir magnitude represents the 
direction of rotation. If the plane containing groups 2 and 3 be 
supposed to rotate round an axis passing through the carbon-atom, 
and lying in the plane containing groups 1 and 4 and the carbon- 
atom, this line will be either a right- or left-handed spiral or a plane 
curve. The latter position represents an inactive state of the sub¬ 
stance. 

Recent improvements in the polaristrobometer by Lippich and 
Landolt have enabled the author to measure accurately the rotation of 
very dilute solutions of tartaric acid, nicotine, and cane-sugar, with 
the following results. 

Tartaric Acid ,—Arndtsen (Ann, Chim, Ph/s, [3], 64,403) expresses 
the rotatory power at 25° by the formula [a]p = 1*950 + 0*13932, 

3 6 2 
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which g, the percentage of water, may vary from 50 to 96. The 
author ^ives a number of measurements of rotatory power for solutions 
containing from 4’7161 down to 0*3471 per cent, of acid. The value 
of [«]d increases from 14*198° to 16*284°. The increase is thus 
continuous up to the highest dilation. 

Nicotine .—The specific rotation (left-handed) of pure nicotine, 
[a]g = 161*55°; and Landolt (Abstr., 1878,1) found that that of the 
base in solution diminishes rapidly, but irregularly, with increasing 
dilution. The heat developed when nicotine is mixed with water 
points to the formation of a hydrate, as does also the following:— 
When water is added to a solution containing less than 20 per cent, 
of base, the mixture becomes turbid, and clears only on long standing. 
When the turbid mixture is heated to 40° it clears rapidly; but again 
becomes turbid on cooling or on further heating to 60°. Between 
60° and 60° the turbidity amounts to milkiness, but still disappears 
on cooling below 50°. At 70° the nicotine separates as a layer. 
Furthermore, the rotation of a freshly prepared solution increases 
with time, and becomes constant only after 48 hours. The author 
finds the value of [aji? to rise from 77*03° for a 4*0289 per cent, solu¬ 
tion to 79*319° for a 0*8826 per cent, solution. Thus no limit has 
been reached. 

Cane-sugar ,—The rotatory power has been measured by Schmitz 
(this Journal, 1877, ii, 876) and Tollens (ibid.^ 875). The latter 
detected a slight increase when the percentage in solution falls from 
70 to 18*86, but a decrease for weaker solutions. Subsequent special 
experiments by Tollens (Abstr., 1884, 1285) tended to confirm this 
view. The author’s observations show that this decrease is well- 
marked and tolerably regular. In the table p = percentage of sugar, 
d density. 


. 

3 *6589 


1 *0131 

0*3201 

0 *2222 

rfV. 

1 01256 

1*00633 

1 -00224 

0 -99956 

0-99919 

W“i?. 

66 *531° 

66 •382° 

66 002“ j 

65 -415° 

66-213° 


Tollens’ formula, [«]d = 66*386 + 0*015036;? - 0*0003986p*, gives 
results for these weak solutions differing considerably from the 
author’s. 

All the results described are at least in harmony with the third 
hypothesis stated above. Ch. B. 

Electric Couple with Carbon Elements. By D. Tommasi and 
Radiguet {Bull 8oc, Chim., 47, 85—88).—The positive element 
consists of a stick of carbon covered with a layer of lead peroxide and 
is contained in a canvas bag. The negative element consists of a 
hollow cylinder of carbon pierced with holes, into this the positive 
element is thrust, and the whole is placed iu a glass cell which is then 
packed with lumps of gas carbon, and finally a concentrated solution 
of sodium chloride poured in until the level of the liquid is about 
half way up the cell. The electromotive force of this couple is from 
0*6 to 0*7 volt, and no action occurs iu it until the cmcuit is closed : it. 
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however, polarises rapidly, and is only suitable for intermittent work, 
but when thus used it lasts for an almost illimitable time, being in as 
good condition after two years as when first put up. The chemical 
action which occurs is an oxidation of the carbon at the negative pole 
and a reduction of the lead peroxide at the positive pole. A. P. 

Nickel and Carbon Elements. By C. v. Neumann (DingL 
polyt. J,y 264, 47).—The author has constructed a battery with nickel 
and carbon as galvanic elements. The exciting solution is either 
dilute nitric acid or aqua regia or sulphuric acid, whilst lead dioxide is 
the depolarising agent. The E.M.P. of this battery is said to be 
0-75 volt. D. B. 

Galvanic Element. By R. Eisenmann (Dingl polyt. J., 263, 
540).—The author recommends the use of tungstic acid as an exciting 
agent for galvanic elements. Its action is similar to that of chromic 
acid but it has the advantage of being rapidly oxidised after reduc¬ 
tion, whilst the addition of a small amount of phosphoric acid suffices 
to keep the tungstates in solution in the acid liquid. D. B. 

Polarisation of Copper by the Extension of the Surface in 
Contact with a Liquid Conductor. By Kkouchkoll (Compi. retid,, 
104, 1436—1437).—A spiral of copper immersed in water or in 
water containing 2 per cent, of sodium sulphate becomes negative at 
the moment when the surface in contact with the liquid is increased. 
With a certain degree of polarisation, the phenomenon is reversed, and 
the copper becomes positive with extension of surface, and with an 
intermediate degree of polarisation variations in the surface of the 
metal in contact with the liquid have no effect on the electromotive 
force. C. H. B. 

Conductivity of Amalgams. By C. L. Weber {Ann, Phys. Chim. 
[2], 243—250).—Experiments were made with amalgams of mercury 
with each of the following metals: tin, bismuth, lead, cadmium. The 
measurements being made at high temperatures, so as to secure a 
homogeneous conductor. The resistance of the amalgam contained in 
a U-tube was found by the method given by Thomson for the deter¬ 
mination of small resistances. The electrodes were of iron on account 
of corrosion. To avoid the iTiflnence of thermoelectric effects, the 
mean of the resistances with the direct and reversed current was 
taken. An india-rubber tube was attached to the arm of the (J -tube, 
and by suction and compression the amalgam was kept well mixed. 

Taking as ordinate the specific resistance and as abscissa the 
percentage of metal in the amalgam, curves are traced showing the 
variation of the specific resistance with the composition of the amalgam. 
All the curves concur in showing that the effect of adding a small 
quantity of metal to the mercury is to cause a rapid decrease of 
resistance, and that the conductivity of the amalgam is not the mean 
conductivity of its constituents. In other respects the amalgams sepa¬ 
rate into two groups, those of like atomic weight going together. In the 
tin and cadmium amalgams the resistance, although falling rapidly at 
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first with increasing percentage of metal, gradually slackens its rate 
of decrease, and more and more nearly approaches a fixed limit. On 
the other hand the bismuth and lead amalgams have their resistance 
decreasing down to a minimum and then rising to a maximum. 

The initial character of the curves for these amalgams is therefore 
different to that of the cui’ves of the alloys of Class 2 which have been 
investigated by Mathiessen. 

In both amalgams and alloys points of maxima and minima occur 
corresponding to definite chemical combinations. The alloys of mer¬ 
cury with bismuth and lead, however, have this special peculiarity, 
that they conduct better than either of their constituents. 

C. S. 

Conductivity of Acids and Salts in Dilute Solutions. By E. 

Bouty {iJompt, rend,^ 104, Idll —1014).—The conductivity of dilute 
solutions of acids and of salts other than normal salts does not follow 
the simple law which has been found to hold good for normal salts 
(Go7npt. rend,, 102, 1097, 1372), a result similar to that obtained in 
the electrolysis of the same solutions. The resistance at constant 
temperature is, however, sensibly proportional to a factor 1 -f Kwi^, 
but the limit and the coefficients in the equation (Zoc. cit.) vary for 
different substances. Determinations of the conductivity of very 
dilute solutions of sulphuric, nitric, and hydrochloric acids shows 
that their molecular resistance varies with the temperature, although 
within somewhat narrow limits. If the resistance of sulphuric acid is 
taken as unity at each temperature, the resistances of the other acids 
in the highest possible degree of dilution are represented by the 
following numbers:— 

0°. 16°. 32°. 

Nitric acid . 1042 1*026 1*017 

Hydrochloric acid. .. 1*063 1*025 1*009 

When the resistance of solutions of these acids is compared with 
that of solutions of their normal salts, it is found that the ratio 
between the two quantities depends mainly on the temperature, and 
varies greatly at different temperatures. C. H, B. 

Electric Conductivity of Compounds of Potassium and 
Sulphur in Solution, of Sodium Sulphide and of Boric Acid. 

By O. Bock (Ann, Phys, C/iem. [2], 30, 631—638).—The author has 
measured the conductivity of mixtures of alkaline hydroxide and 
alkaline hydrosulphide represented by the formulce 3KOH + 
KSH, KOH + KSH = KaS(+ H^O), KOH + 3KSH, KSH and 
Na^S. The conductivities and temperature coefficients are given in 
tables for many different concentrations in each case. For these the 
original paper must be referi*ed to. 

The conductivity of KOH, like that of NaOH, is diminished by the 
addition of hydrogen sulphide. Each mixture of hydroxide and 
hydrosulphide shows an independent maximum of conductivity for 
some particular strength of solution, which increases with the amount 
of hydrosulphide present. 

When the solutions are dilute, the conductivities of KOH, K^S, and 
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KHS are to each other nearly as 1 : f : (f )*. Thus each addition of an 
electrochemical sulphur molecule, S/2, to one of potassium (or sodium) 
diminishes the conductivity by one-third. Similarly, the author finds 
the conductivities of the pentasulpliides, K 2 S 6 and Na 2 S 6 , in solution 
to be about one-third of that of the corresponding sulphide solutions. 

The conductivity of various solutions of pure boric acid is also 
given. This acid is one of the worst known conductors. The trace 
of sodium present in the commercial acid increases the conductivity 
threefold. Ch. B. 

Noblli’s Rings and Allied Electrochemical Phenomena. 

By A. Elsas {Aim, Phys. Ghem. [2], 30, 620—630).—The author 
believes, in opposition to Voigt, that Nobili’s rings are mainly due to 
currents which traverse the electrolysed liquid nearly parallel to the 
metal plate. The colours obtained are not in all cases colours of thin 
plates ; but the rings are sometimes deposits of different chemical and 
physical constitution. In fact, electrochemical decomposition takes 
place not only at the surfaces of the electrodes, but at every point 
throughout the liquid traversed by the current. This is proved as 
follows. Pla.ster of Paris moistened with copper sulphate solution is 
poured on a metal plate, and a copper wire ])langed into the still soft 
mass with its end very close to the plate. The plaster is allowed to 
set firmly, and a current is passed from wire to plate. On removing 
the cake, four or five coloured rings ai'e seen on its surface, corre¬ 
sponding rings being found on the plate. The plaster also adheres to 
the metal more or less firmly in different zones, and is also distorted. 
The central area opposite the wire is green (CUH 2 O 2 ?), and is 
surrounded by rings successively white, blue, white, red (Cu) and. 
again blue. When the current is long continued, coloured deposits 
are also found throughout the mass of the gypsum. The colours of 
the rings are independent of the nature of the metal plate, when the 
latter does not directly act on the electrolyte. 

When the anode wire is of platinum, the electrolyte becomes acid 
and pure copper is nowhere deposited. When it is of iron, rust- 
coloured rings are found in the gypsum plate, showing that trans¬ 
ference of the ions takes place even in the solid. If the metal plate 
is made the anode, a blue circle appears round the cathode, surrounded 
by an intensely blue ring. 

When a current is passed between two wires immersed in a plate 
of gypsum, prepared as above on a plate of glass, circular coloured 
rings are formed round each wire. The isochromatic lines do not 
correspond either with the equipotential lines or the lines of equal 
current-intensity. If in this experiment a metal plate is substituted 
for the glass, rings also ap|)6ar on its surface. These appear to 
coincide with the equipotentual lines only at some distance from the 
wires. 

Theoretical views follow as to the distribution of potential in the 
last case. But the appearances cannot be explained by rei’erence to 
this alone, as Gu^bhard imagines. Ch. B. 
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Variations in the Electrical Resistance of Antimony and 
Cobalt in a Magnetic Field. By Q-. FaS: (Phil Mag. [5], 23, 
540—541).—Rods of antimony when placed in the magnetic field of 
a Buhmkorff electromagnet showed an increased electrical resistance, 
the resistance being greater across the lines of force than along them. 
Plates of cobalt when so placed showed a diminished resistance when 
their planes and the current were perpendicular to the lines of force. 
When placed parallel to them an increase was observed. Further 
results are promised. H. K. T. 

Expansion of Salt Solutions. By W. W. J. Nicol (Phil Mag. 
[5], 23, 385—401).—The expansion of the salt solutions is determined 
in dilatometers heated to constant temporatnres by means of the 
vapour of a liquid boiling under a constant and adjustable pressure 
maintained by means of a water-pump and a somewhat elaborate 
pressure regulator. The solutions were made up to molecular strengths 
by weighing, placed in a vacuum, boiled for ten minutes, cooled, and 
the composition checked by taking the density in a Sprengel tube. It 
was found that the results could be expressed by the interpolation 
formula, V = 100,000 -f where t' ^ (t ^ 20). The error 

being within ±2 in 100,000. The results showed that the more con¬ 
centrated the solutions the more nearly did the curves of volume 
approach a straight line, these being in every case nearer than that of 
water. Again the value of p being less for water than for any of the 
solutions, it follows that the volume difference must reach a maximum 
at some temperature. To find this the volumes of the salt solutions 
were calculated by interpolation for every 5” between 20° and 100°, 
as compared with those of water. The following are the maxima 
found:— 

All solutions of NaCl. 65—60® 

„ KCl . about 50° 


2NaNO3l00H*O . 

4NaNO, . 


GNaNOs 


. 90—95“ 

8NaNOs 


. 90° 

lONaNOa 


. 80—85“ 

12NaNOs 


. 80® 

KNO* 



SKNO, 


. 80—8.5® 

5KNO, 

>» .- 

. 76-80* 


With 8 and 10 NaCl and 3, 5, and 7 KOI the volume of the solution 
at 100° is less than that of water. With NaCl and KOI at 100° the 
stronger the solution the smaller the volume, whilst with KNOs the 
reverse is the case. In order to compare the results in molecular 

volumes, the author multiplies by - 1^29 . (Abstr., 1886, 

763). The maxima are now found to be moved up. At high tempe¬ 
ratures NaCl and KOI solutione expand less the more concentrated the 
solutions, whilst with NaNOa a^id KNOa this is not the case. The 
author considers this to be due to the effect of temperature on the 
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solnbiKty of the respective salts, KNO 3 and NaNOa solntions becom¬ 
ing, so to speak, more dilate at high temperatures. H. K. T. 

Tellurium. By Bbrthelot and C. Fabre (Compt, rend,, 104, 
1406—1408).—The different varieties of tellurium were finely 
powdered and dissolved in bromine and water saturated with bromine, 
the thermal disturbance being measured. The precipitated varieties 
were washed and dried in an atmosphere of nitrogen. The following 
mean numbers were obtained:— 


Crystallised tellurium, prepared by volatilisation 

in hydrogen ... +06*66 Cal, 

Tellurium precipitated by sulphurous acid. +42*584 „ 

Tellurium precipitated from alkaline tellurides by 

the action of air or other oxidising agents.... +66*78 „ 

Tellurium precipitated from hydrogen telluride 

by oxidising agents ... +67*01 „ 


The tellurium precipitated from hydrogen telluride and alkaline 
tellurides is identical with the crystalline variety, and the mean heat 
of solution in bromine and water is +66*776 Cal. 

From these results it follows that the conversion of crystallised 
tellurium into the amorphous variety develops +24*192 Cal., and that 
tellurium, like sulphur and selenium, exists in two perfectly distinct 
states. Molten tellurium thrown into cold water and then treated as 
above gives numbers varying from 44 to 56 Cal., which indicate that 
it is a mixture of the crystalline and amorphous varieties. 

It is worthy of note that the change from amorphous to crystalline 
tellurium absorbs heat, the corresponding change for selenium develops 
heat, whilst the similar change in the case of sulphur gives rise to no 
sensible thermal disturbance at the ordinary temperature, but is 
positive at a high temperature, and doubtless becomes negative at a 
low temperature. 

It is also of interest that tellurium precipitated in alkaline liquids 
and from hydrogen telluride, is identical with the crystalline variety, 
whilst that precipitated by sulphurous acid constitutes a distinct 
modification. Similar phenomena are observed in the case of sulphur. 

C. H. B. 

Heats of Combustioxi of Organic Substances. By J. Thomsen 
(Bcr., 20, 1758—1759),—The author quotes results obtained in 
the estimation of the heats of combustion of organic substances .by 
Berthelot and Vielle by combustion with oxygen in the calorimetric 
bomb, and by Stohmann by combustion with potassium chlorate, and 
points out that the results obtained by the latter are always far lower 
than those obtained by the former. This ho attributes to Stohmann’s 
use of an indirect ana an inaccurate method. A. J. G. 

Heats of Combustion. By Berthelot and Recoura (Compt, 
rend,, 104, 1571—1574),—These determinations were made by means 
of the calorimetric bomb. 

Olueoee ,— Heat of combustion per gram 3*762 Cal.; per gram-mole- 
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cnle + 677*2 Cal. This value is sensibly equal to the heat of combustion 
of lactose, and is identical with half the heat of combustion of saccha¬ 
rose ( + 677*5 Cal.). These results agree with those previously ob¬ 
tained by Berthelot and Veille. The heat of formation of glucose is 
+ 300*8 Cal. The union of carbon in the form of diamond (Ce) with 
water ( 6 H 2 O) to form glucose would absorb —113*2 Cal., a result 
which explains the development of heat during alcoholic fermentation 
and the reserve energy associated with the carbohydrates which plays 
such an important part in vital processes. 

Quinone, —Heat of combustion per gram 6*102 Cal; per gram- 
molecule + 659*02 Cal. Heat of formation +45*2 Cal. The union 
of Ce with 2 H 2 O to form quinone would absorb —92*8 Cal., an ab¬ 
sorption relatively greater than that which accompanies the formation 
of glucose. 

Naphthalene. —Heat of combustion per gram 9*6888 Cal. 

Benzoic Acid. —Heat of combustion per gram 6*345 Cal.; per 
gram-molecule + 773*1 Cal. at constant volume ; 772*8 Cal. at constant 
pressure. Heat of formation + 92*2 Cal. The union of CeHe with OO 2 
would absorb —30 Cal. 

Salicylic Acid. —Heat of combustion per gram 5*326 Cal.; per 
gram-molecule + 734*99 Cal. at constant volume and constant pres¬ 
sure. This value agrees with that calculated from the heat of com¬ 
bustion of phenol, and the heat of transformation of salicylic acid 
into phenol and carbonic anhydride. C. H. B. 

Heats of Combustion. By Berthelot and Louguininb (Compt. 
rend., 104, 1574—1577).—These results were obtained by means of 
a calorimetric bomb smaller than that used by Berthelot and Recount 
(preceding Abstract). 

Naphthalene. —Heat of combustion per gram 9*6961. The general 
mean of this and the previous results is +9*700 Cal. Heat of com¬ 
bustion per gram-molecnlo + 1241*6 Cal. at constant volume; 1242*7 
at constant pressure. Heat of formation from its elements —26*7 Cal. 

Phenol. —Heat of combustion 7*8105 Cal., which agrees with the 
previous determination by Berthelot and Vieille. 

Benzoic Acid. —Heat of combustion 6*3221 Cal. 

Onmic Acid. —Heat of combustion per gram 7*5533 Cal.; per gram- 
molecule + 1239*3 at constant volume, +1237*7 at constant pressure. 
The excess over the heat of combustion of benzoic acid is + 464*9, 
or +165 X 8 Cal. 

Quinone. —Heat of combustion 6*00613 Cal. 

Quinol. —Heat of combustion per gram 6*2295 Cal.; per gram-mole¬ 
cule + 686*24 Cal. at constant volume; 684*9 Cal. at constant 
pressure. Heat of formation +86*1. Heat of formation from 
hydrogen and quinone +40*9 Cal. 

Pyrogallol. —Heat of combustion per gram 5*0262 Cal.; per gram- 
molecule + 633*3 Cal. at constant volume and constant pressure. 
Heat of formation +137*7 Cal. 
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C.He + 0 = CeH5-0H. develops +36*6 Cal. 

CfiHfi-COOH + O = OH-C6H4-COOH „ -f 37*8 „ 

CeH.-OH + O = CeH4(OH),.. ^52 2 „ 

CeH4(OH*) + 0 = C6H3(0H)3 .... „ +51*6 „ 


The practical identity of the two last numbers is of considerable 
interest. The first two changes are not exactly of the same character. 

C. H. B. 

The Continuous Transition from the Liquid to the Gaseous 
State of Matter at all Temperatures. By W. Ramsay and 
R. Young (P/iiL Mag. [5], 23, 435—458).—For perfect gases at 
constant volume, the pressure varies directly as the absolute tempera¬ 
ture, or p = cT. This law is at best only approximate, because the 
actual molecules of gas occupy space, and may be assumed to be 
incompressible, and because they exercise attraction on one another. 
If volume be kept constant, however, these two factors are in all pro¬ 
bability invariable. Hence it might be expected that at constant 
volume a gas or a liquid under any conditions of temperature and 
pressure should exhibit simple relations between temperature and 
pressure. It has l>een proved by the authors that this relation is 
expressible by the formula p = 5T — a, where b and a are two 
constants, functions of volume. Amagat from imperfect data has 
stated a similar relation for gases, but not for liquids. In the paper 
a full proof of these relations is given from the behaviour of ether 
and (sarbonic anhydride. The constants of the former are deduced 
from measurements by the authors; for the latter Dr. Andrews’ data 
have been employed. Here are three methods of expressing rela¬ 
tions between temperature, pressure, and volume ; by means of isobars, 
isotherms, and isocfiors (lines of equal volume). From the above 
formula it follows that the isochors are straight. They therefore 
admit of extrapolation without error, and by means of such extra¬ 
polation those portions of the isothermala which elude measurement 
can be mapped. Such isothermals form a sinuous curve, cutting the 
line representing the observed vapour-pressure, as was predict/cd by 
Prof. James Thomson, in three points, and enclosing two areas, one 
above and the other below the vapour-pressure line. These areas 
have proved to be equal, thus furnishing a striking confirmation of the 
correctness of the formula p = 5T — a, and of the accuracy of the 
experimental results. 

There are three curves obtainable, all representing relations between 
temperature and pressure: (1) that furnished by the lower apices of 
the sinuous curves; (2) that furnished by the upper apices; and (3) 
the ordinary vapour-pressure curve. These three curves cut at the 
critical point. The critical temperature and pressure are thus given 
directly. With ether the calculated temperature is 193*83^; that 
observed was IQS'S*". The calculated pressure is 27075 mm. The 
value of 6 corresponding with the critical volume is the tangent to the 
ordinary vapour-pressure curve at the critical temperature. But 
since no equation is known exhibiting the relations of a and b to the 
volume (those of Van der Waals, Clausius, and Sarrau being either 
Hot convertible into the simpler equation p = 6T — a, or not repre- 





764 


ABSTRACTS OF CHEMICAL PAPERS. 


senting facts with sufficient accuracy), the volume corresponding with 
this value of h can be obtained only by a graphical method. It is for 
ether, 4*06 c.c. per gram. W. R. 

Vapour-tension of Liquid Cyanogen. By J. Chappuis and 
C. RiYifiiRE {Oompt. rend.^ 104, 1504—1605).—The pressures observed 
are given in mm., the first number being Bunsen’s determination. In 
order to remove nitrogen, the liquefied cyanogen was made to congeal 
by its own evaporation in a vacuum, the gas being removed by means 
of a mercury pump. 

Temperature.. -20-7® 0° 5° 10" 15" 

Pressure. 750 1800 2160 2570 3070 

0. H. B. 

Vapour-tensions of Saline Solutions. By R. Emden (Ann. 
Phys. Gnem. [2], 31, 145—189).—There are two important questions 
to be considered, the relation of vapour-tension ( 1 ) to temperature, 
(2) to the amount of salt dissolved. In each case a law of simple 
proportionality has been enunciated. Thus Babo found that with 
several salts the vapour-tension was proportional to the tension of the 
vapour of pure water at the same temperature. The later and more 
perfect researches of Wiilliier, Pauchon, Tarnmann, and others, do not 
yield results in accordance with Babo’s law. It must be noted, how¬ 
ever, that the results of these researches are not concordant, and 
different conclusions are arrived at with regard to the same salt. 

The author’s object was to clear the matter up by using a method 
which had already proved trustwoi'thy. Konovaloff’s arrangement 
(Ann. Phys. Chem. [2], 14, 34) was employed, because it permits the 
solution to be introduced into the apparatus completely free from 
air. 

To test the exactness of the method, the apparatus was first used 
to determine the vapour-tension of pure water. The numbers 
obtained were in close agreement with those of Magnus, and the 
differences served as some sort of measure of the accuracy of the 
method. 

Prom the observations by means of Magnus’ formula for the 
vapour-tension— 

P = alO 

the constants a, 5, c, were calculated. The values were very nearly 
the same as those Magnus has already given. 

Determinations were next made of the vapour^tensions of solutions 
of varying degrees of concentration of eight different salts (NaCl, 
KCl, NaNOa, KNOa, K 3 SO 4 , OaCl* + 6 H 3 O, ZnS 04 + 7HaO, OUSO 4 
+ 5H2O). 

The author points out the importance of avoiding any small 
constant error of experiment, and alludes to such an error which is to 
be found in some determinations of vapour-tension by Regnault, who 
supposes that his thermometers were tne cause of it. * 

In the researches of Wiillner and Tarnmann, cathetometers were 
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used. The error might be caused by the barometer-tube being 
inclined to the plane glass face of the water tank, or by the conden¬ 
sation of the vapour on the sides of the tube. 

A formula similar to that given by Magnus may be supposed to 
hold for a salt solution, so that— 

It easily follows analytically that, if Babo’s law holds, h ^ V and 
c = c\ The observations may then be used to determine the value 
of a', and a table of the values of p may be constructed. The 
differences between the values of p as observed and as given by the 
formula were found to be within the limits of experimental error 
already determined. It was therefore concluded that for a range of 
temperature from 20° up to 95°, Babo’s law was true. 

Wiillner asserts that the alteration of vapour-tension is propor¬ 
tional to the amount of salt dissolved. This law, however, is not in 
accordance with the results of experiments of Pauchon, Tammann, and 
others. The present observations prove that Wiillner’s law is incor¬ 
rect, In conclusion, the formula forp is extended to the calculation 
of the boiling points of the solutions. C. S. 

Apparatus for Vapour-density Determinations. By D. S. 

Macnaiu (C/im. News, 55, 289).—The apparatus is a simplification 
of Hofman’s, and consists of a syphon barometer-tube, tilled with 
mercury, and suspended in an outer tube, in which some liquid of 
constant boiling point is heated, so as to surround the syphon tube 
by its vapour. A weighed quantity of the substance is passed round 
the bend of the syphon, and rises through the mercury to the slightly 
widened upper end of the tube, where its vapour soon depresses the 
mercury. Observations of the volume occupied, the temperature, and 
the barometer, complete the necessary data for calculating the 
vapour-density. A determination of the density of toluene vapour 
gave 46*3, the theoretical number being 46 0. R. R. 

Hydrates of Barium and Strontium Hydroxides. By W. 

MuLLKa-E rzbach (Ber,, 20, 1628).—A repetition of the experi¬ 
ments on the vapour-tension of hydrated barium and strontium 
hydroxides at temperatures between 15° and 70° has confirmed the 
results previously obtained (comp, this vol., p. 208), inasmuch as 
barium hydroxide was always found combined with one, two, seven, 
and eight molecules, and strontium hydroxide with one, seven, and 
eight molecules of water. At 15° the vapour-tension of BaHoOj + 
8 H 2 O amounted to 11*4 mm.; of BaHjOa -f- 3 to 7 H 2 O to 2*46 mm.; 
of BaH 202 4* 2 H 2 O to 1’3 mm. fat first 1*5 mm.); of BaH^Oa + HaO 
to nil ; of SrHaOa + 8HaO to 9*4 mm.; of SrllaOa + 2 to 7 H 2 O to 
3‘2 mm,, and of SrHaOa + H 2 O to mL This difference between 
barium hydroxide and strontium hydroxide is not altered when the 
respective hydrates containing 1 mol. of HjO are placed in a moist 
atmosphere until each has taken up 2 tnols. of H.O, since the hydrated 
strontium hydroxide lost the absorbed water at a constant vapour- 
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tension, whilst the barium compound gave off water at a tension of 
2'6 mm. until it acquired the composition BaH,Ot + 2HjO, and lost 
the second mol. of HjO at a tension of 1'3 mm. W. P. W. 

Hydrates of Barium Chloride. By H. Lesooiur (Oompt. 
rend., 104, 1611—1613).—The following are the yapour-tensions 
at 100”.— 

Saturated solution. BaCL + 2 H 2 O. BaClo + I’OHgO. 

About 664 mm. 620 mm. 626 mm. 

BaCla+ 1 -^ 30 . BaCb + 0 * 94 H 20 . BaClg + 0 ISHaO. 

615 mm. 272 mm. 270 mm. 

These results indicate the existence of a dihydrate and mono¬ 
hydrate. The latter is not formed at 100°, since dehydration becomes 
complete at this temperature, but is readily obtained by heating the 
dihydrate at 60—65°, In presence of moist air the dihydrat© takes 
up Bonv® water, the vapour-tensions at +10 being— 

b/CIs + 2 HaO. BaClj + 2‘25H20. BaClj + 2*40H2O. BaOlg + 2 CIH 3 O. 

2*7 mm. 7*5 mm. 7*6 mm. 7*4 mm. 

These results indicate the existence of a higher hydrate, which, 
however, has not yet been isolated, but the fact that the addition of 
barium chloride to a supersaturated solution of calcium chloride 
determines the separation of the hexahydrate, CaCla + 6 H 3 O, seems 
to point to the existence of a hexahydrate of barium chloride. 

C. H. B. 

Amount of Water of Crystallisation contained in some 
Salts. By C. R. Schulze {Ann. Fhys. Chem. [2], 31, 204—233).— 
The method of investigating the constitution of a salt by measuring 
the vapour-tension by the barometric method seems free from objec¬ 
tion, but there are very considerable practical difficulties in carrying 
it out. Muller-Erzbach has proposed a somewhat easier plan, namely, 
to measure the relative vapour-tension. The present research was 
directed to test the accuracy of Muller-Erzbach’s method. 

Twelve tubes of three different sizes with spherical bulbs blown at 
their ends were used. Some were filled with zinc sulphate in the 
shape of powder, and others with small crystals of zinc sulphate, 
whilst three were filled with water. By determining the loss of 
weight fi-om day to day the relative tension was obtained. The tabu¬ 
lated results prove that the quantity of water evaporated is not pro¬ 
portional to the cross section of the tubes. The tubes containing the 
crystals give much higher values of the tensions than those con¬ 
taining the powder. It is inferred that Muller-Erzbacb’s method is 
untrustworthy. 

Muller-Erzbach supposed that the relative tension increased with 
the temperature, but the author adduces observations made by 
Wiedemann to show that it is very nearly constant. This last result 
is of importance, because it enables ns to deduce tbe vapour-tension 
for a salt from the corresponding tension of water-vapour. 
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Miiller-Brzbach has deduced from his observations the existence of 
a sulphate of zinc having the formula ZnSOi -f- f5H20, but Schulze 
proves that Muller-Erzbach is hardly consistent in his mode of inter¬ 
pretation of the results of his experiments. 

Wiedemann had discovered a modification of magnesium sulphate 
with 6 mols. 11*0 produced at a temperature of 93°, which differs 
from the crystals produced between 50° and 60” by having a greater 
density. The author by measurements with the specific gravity bottle 
confirms the existence of this modification. C. S. 

Decomposition of Acetates by Water. By G. Focssekeau 
(Compt. rend,^ 104, 1265—1267).—When aqueous solutions of zinc, 
copper, and lead acetates are allowed to remain at the ordinary tem¬ 
perature the resistance gradually increases, and this indicates a partial 
dissociation of the salt, since the resistfince of free acetic acid is higher 
than that of its salts. The resistance increases with a rise of tempera¬ 
ture and diminishes with a fall of temperature, tending towards a 
definite limit in each case. The dissociation is greatest in the case 
of cupric acetate, and somewhat less in the case of zinc acetate. 
Lead acetate shows similar changes in a very much lower degree. 

In concentrated solutions the dissociation is very slightly marked 
even at high temperatures, and when the solution is diluted the 
resistance at first increases with the dilution, attains a maximum, and 
then decreases when the solutions become very dilute. The phe¬ 
nomena consequent on dilution are therefore different from those 
observed in the case, of chlorides. C. H. B. 


Velocity of Saponification. Part III. By L. T. Retcher 
{Annalen^ 238, 276—286).—Urech (Abstr., 1885, 480) has recently 
stated that when two substances A and B act on each other, the rate 
of saponification is influenced to a different extent by an excess of A 
than by an excess of B. The author has repeated his experiments on 
the saponification of ethyl acetate, and proves that the rate of saponi¬ 
fication remains the same whether excess of sodium hydroxide or 
excess of ethyl acetate is doubled, W. C. W. 


Action of Heat on Potassic Chlorate and Perchlorate. By 

E. J. Mills (Phil. Mag. [5], 23, 375—378).—The author investi¬ 
gates as instances of cumulative resolution the results obtained by 
Teed, and by Prankland and Dingwall (Proc., 1885, 105; 1886, 141 ; 
1887, 24 ana 25) on the decomposition by heat of potassic chlorate 
and perchlorate. 


Representing the reaction by the equation 2 «KC 103 — (n — 2)0* 
ss (u + 1 )KC 104 4- (n — 1)KC1, and taking r = specific measure of 
.. V p. c. KCl in KClOa xi. .0* w — 1 

® p. c. O in KC Os KCl w - 2* 


The value of n calculated from the results of the above experi¬ 
menters is always rational, and approximates to r, a result which 
reduces the change to a mass action. For potassic perchlorate the 
equation (n + 1 )KC 104 - - 1)0. ~ 2KC10, + (n - 1)KC1 is 
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taken, and the Talnes for n calculated as before. From these Talues 
the ratio = j? is calculated from the equation p X — 


KCIO, 


KOI 


n 


_ and the values compared with those obtained from analytical 

data. They agree well in two cases out of three; in the third case 
the value for n was large. 

If the weight of chloride = that of oxygen, then r = 1. If the 
values for n be now calculated from the two equations they are found 
to be reciprocal, hence the perchlorate reaction is the exact inverse of 
the chlorate reaction. H. K. T. 


Influence of Temperature on the Coefficient of Speed of 
Inversion of Cane-sugar by Hydrochloric Acid. By P. Urech 
(Ber., 20, 1836—1840).—The author shows that this influence as 
deduced from his experiments (Abstr., 1883, 174; 1885,41) is not 
expressed by the formula arrived at by Spohr (Abstr., 1886, 502), 
K = a^+*, in which t is reckoned from O'* and b is arbitrary. In the 
series of experiments quoted, the calculated value of a is nearly con¬ 
stant throughout, whilst b increases rapidly both with the tempera¬ 
ture and with the concentration of the acid. On the other hand, Van 

A 

t’HofE’s formula, log K = — — + BT + C, expresses the results for 

any particular strength of acid fairly well when the constants A, B, 
and C are determined from observations at wide intervals of tempera¬ 
ture. These constants, however, vary for acids of different strengths, 
and even for any particular concentration their values depend on the 
temperatures for which they are calculated. Ch. B. 

The Spheroidal State, By Gossart (Compt. rend., 104, 1270 
—1272).—The author has repeated Luvini’s experiments (II Nuovo 
CAmento, 17) with an apparatus so modified that the volume of the 
liquid, the temperature, and the pressure remained constant, and the 
two latter can be accurately measured. 

Below 33° the temperature of the spheroid is higher than the boil- 
ing point of the liquid at the particular pressure. From 33° to 50° 
the two numbers are practically identical, the diflerences being some¬ 
times positive and sometimes negative. From 60° up to 90° the 
temperature of the spheroid is always lower than the boiling point of 
the liquid under the existing pressure. At low temperatures the 
differences increase somewhat regularly, but at high temperatures the 
variations are comparatively in»egular. 

Under a pressure of 0*6 mm. a drop of water weighing 2 grams 
was completely frozen whilst in the spheroidal state, and was kept in 
this condition for 15 minutes, notwitWanding the fact that the dish 
on which it was supported was heated by means of a blowpipe. 

C. H. B. 

Decrease of the Compressibility of Ammonium Chloride 
Solutions with Increase of Temperature. By F. Braun (Ann. 
Phys. Cheni. [2], 31, 331—335).—The measurements were made with 
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an Oersted’s piezometer, the solation being contained in a dilatometer. 
Care was taken to expel as far as possible all air from the solation, 
and to diminish errors arising from this soaixje, large pressures were 
employed. A rise of temperature of about 18° produced a diminution 
of about 3 per cent, in the compi*e8sibility, whether the liquid sur¬ 
rounding the dilatometer was water or ammonium chloride solution. 
This alteration cannot be ascribed to errors of experiment, and it 
is shown that the thermal effect of compression would not produce so 
large a change, although it would affect the absolute value of the 
coefficient. The comparison of the author’s results with those obtained 
in the recent research of Schumann shows that the coefficients found 
are smaller, but that in each case the temperature coefficient of com¬ 
pressibility has the same sign. C. S. 

Lecture Experiments. By A. Mermet (BaZZ. 8oc. Chim., 47,306— 
310).—Silicon hydride may be conveniently prepared in small quantity 
for a lecture experiment by placing a piece of magnesium ribbon in 
u glass tube about 6 cm. long, and closed at the lower end, and beating 
in a Bunsen flame ; after cooling, a few drops of hydrochloric acid are 
poured on the small globule of the silicon and aluminium compound 
formed, when an evolution of silicon hydride takes place, the bubbles 
burning in the air with decrepitation, and leaving a cloud of silica. 
If it be wished to prepare the gas in larger quantity it may be done 
by twisting one end of a stout wire round the rim of a steel thimble, 
and fixing the other end in a suitable support; a mixture of silica 
or sand and magnesium powder is then heated in this small impro¬ 
vised crucible, and the experiment conducted as before. 

Potassium ferrate may be prepared in quantities sufficient to demon¬ 
strate its properties by adding excess of a concentrated solution of 
potash to 0*5 c.c. of a strong solution of ferric chloride, then a 
good pinch of bleaching powder, and finally a fragment of potas¬ 
sium hydroxide of the size of a pea, the solution is next filtered 
through asbestos, and the reddish-violet solution obtained contains 
sufficient potassium ferrate with which to demonstrate all the clia- 
I’acteristic reactions of that salt. The author further calls attention 
to a violent explosion which took place when preparing hypochlorous 
anhydride, with use of a mixture containing liquid methyl chloride to 
condense the gas. A. P. 


Inorganic Chemistry. 


Methods for obtaining Sulphurous Anhydride and Oxygen 
by the Use of a Kipp’s Apparatus. By 6. Nsduann {Ber., 20, 
1584—1585).—Sulphurous anhydride can he generated in a Kipp’s 
apparatus by the action of ordinary concentrated sulphuric acid on 
cubes prepared by Winkler’s method (this vol., p. 442) from a mixtui-e 
of 8 parts of calcium sulphite and 1 part of gypsum. Economy in 
TOL. tii. 3 / 
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the use of the cubes is effected, if only the number required for the 
generation of the amount of gas needed are wetted with the acid at 
the commencement of the operation. 

To prepare oxygen in a Kipp’s apparatus, cubes consisting of a 
mixture of 2 parts of barium dioxide, 1 part of manganese dioxide, 
and 1 part of gypsum are used with hydrochloric acid (sp. gr. = 1*12) 
diluted with an equal volume of water. The oxygen evolved contains 
traces of chlorine, and must therefore be washed with an alkali, 

Jt is not advisable to replace the gypsum in the cubes by starch or 
other similar cementing material. W. P. W. 

Vapour-density of Tellurium Tetrachloride: Valency of 
Tellurium. By A. Michaelis (Ber., 20, 1780—1784).—Tellurium 
tetrachloride boils constantly at 3H0®. The vapour-density was deter¬ 
mined in V. Meyer’s apparatus at the temperature of boiling sulphur 
(448*^) and of boiling phosphoric sulphide (530®). The density 
found in each case was that required by the formula TeCh, so that 
the vapour of tellurium sulphide does not suffer much dissociation even 
at 150° above its boiling point. From this result it follows that tellu^ 
rium is at least tetravalent. The result is the more important, seeing 
that sulphur tetrachloride is only stable in the liquid state at —21°, 
and that selenium tetrachloride gives at 218° a vapour-density show¬ 
ing dissociation into selenium chloride and free chlorine (Se^Ch + 
3 CI 2 ). The densities determined for tellurium tetrachloride were— 

At 448°. At 530°. Calculated for 

( - ^ -r”- ^ -^ T©Cl4. 

9*028 9*224 8*859 8*468 9*32 

A. J. G, 

Nitrogen Fluoride. By H. K Wakren {Ghem, News, 65, 289). 
—Oily-looking drops found on the negative pole on electrolysing 
a solution of ammonium fluoride were supposed to be nitrogen 
fluoride. When connected with the positive electrode (a thin gold 
wire) these drops exploded with great violence, and the same thing 
occurred when they were brought into contact with glass, silica, or 
organic matter. No analyses seem to have been attempted, 

R, B. 

Regeneration of Acid Residues in the Manufacture of Oun- 
cotton. By B. Allarv {BulL Sac, Chim., 47, 102—103).— The acid 
residues, which have a mean density of about 58° Banme, are filtered 
through sand to remove a small amount of nitrocellulose, and then 
distilled. 100 kilos, yield 10 077 kilos, of nitric acid of 50° Baum^, 
6**279 kilos, of nitric acid of 10° Baum6, and 82*302 kilos, of colourless 
sulphuric acid of 62° Baume, the loss amounting to 1*342 kilos. 

These acid residues may also very economically replace sulphuric 
acid in the manufacture of nitric acid from crude commercial sodium 
nitrate, nitric acid of 48*45° Baum6 being obtained at the first 
disiillation. There appears to be no danger of any explosive action 
caused by the presence of nitrocellulose dissolved in the ^ids. 

A. P. 



IXORGAXIO CHEMISTRY. 


771 


Influence of Pressure and Temperature on the Actio i of 
Potassium Chloride on Crude Methylamine Carbonate. By J. 

A. Muller (Bull. Soc, Chim., 47, 379—382).—The crude amines em- 
})loyed contained 1 per cent, of ammonia, 30 per cent, of methylamine, 
50 per cent, of dimethylamine, 2 per cent, of trimethylamine, and 
about 17 per cent, of hij^her amines containing a considerable amount 
of amylamine. The dilute carbonic anhydride employed was obtained 
from a limekiln, and contained 25 per cent, of carbonic anhydride. The 
potassium chloride employed was Stassfurt salt, containing 97*3 per 
cent, of potassium chloride. 2*14 mols. of the methylamine carboiiate 
were taken to every 2 mols. of potassium chloride. Under the^e 
conditions it was found that the conversion of the potassium chloride 
into hydrogen potassium carbonate t(X)k place most satisfactorily, 
either piider ordinary pressure at a temperature of 0°, or at the ordi¬ 
nary temperature under a pressure of about 3 atmosplicres. 

A. P. 

Artificial Production of Trona or Urao. By P. de Mond^sir 
(Gompt. rend., 104, 1505—1508).—A mixture of crystallised sodium 
carbonate 27 parts and sodium hydrogen carbonate 8 parts, is added 
pradually to a boiling solution of 28 parts of sodium chloride and 
28 parts of crystallised sodium carbonate in 100 parts of water. The 
liquid is boiled until solution is complete, water being added to replace 
that lost by evaporation, and is then allowed to cool slowly, care being 
taken that the temperature does not fall below 20°. l^he carbonate, 
3Na..0,400-2, 5 H 2 O, is deposited in long, white nt'edles, which are 
usually matted together. This compound is stable in saturated solu¬ 
tions of sodium chloride, in which it is only slightly soluble, and in 
presence of which it loses carbonic anhydride very slowly, even when 
boiled. If a mixture of the 3 ; 4 carbonate and sodium clih>ri(le is 
treated with water, part of the carbonate dissolves unchanged, and 
part is decomposed into the normal carbonate and the hydrogen car¬ 
bonate. The 3 : 4 carbonate can, however, be separated from the 
chloride by dissolving the mixture in hot water, and allowing to cool, 
when the unaltered carbonate separates almost immediately, and is 
purified by washing with cold water. With the proportions given 
above, the carbonate is obtained practically free fi'om chloride. 

This artificial carbonate is identical in composition, crystalline 
form, &c., with natural truria or urao. C. H. B. 

Silver Suboxide. By G. H. Batlet (Chetn. Nows, 56, 2()3).— 
The author thinks that Pfordten’s results (this voL, p. 699) fail to 
establish the existence of silver suboxidc, as they do not include the 
preparation of any definite salt of the base, but merely a partial analysis 
of a black powder of problematic constitution. R. R. 

Solubility of Calcium anl Magnesium Chlorides in Water 

at 0". By R. Engel (Bull, Soc, Ckim,, 47, 318—320).—The results 
given by various authors who have examined the solubility of these 
salts ai'e very discrepant, the author finds, as the result of very cai’eful 
experiment, that 100 parts of water at 0“ dissulve 60*3 parts of calcium 
chloride, the solution having a sp. gr. of 1*367. 100 parts o£ water 

3/2 
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at 0® dissolve 62*2 parts of anhydrous magnesium chloride. The 
saturated solution has a sp. gr. of 1*3619 at 15^. A. P. 

Solubility of Lead Chloride in Solutions of Mercuric 
Chloride. By J. PormXnek (Ohem. Gmtr,, 1887, 270—271).— 
Results are given to show that the solubility of lead chloride in a 
solution of mercuric chloride is greater than in water, although the 
increase in solubility seems not to be due to the formation of a double 
salt, V. H. V. 

Ammonium Copper Iodides. By A. Saglier (Gompt rmd,, 104, 
1440—1442).—100 grams of ammonium iodide is dissolved in 10 times 
its weight of water, and mixed with 10 to 16 grams of coppei hydr¬ 
oxide, which partially dissolves in the cold and is completely soluble on 
heating. The liquid is then boiled with a large excess of copper until 
it becomes colourless, concentrated, and allowed to cool slowly, when 
it deposits long, white needles, of the composition Ca2l2,2NH4l + 
HiO. These crystals can only be preserved in the mother-liquor, and 
even under these conditions become brown after some time. In air 
they lose ammonia and ammonium iodide, and when heated, yield 
black cuprous iodide. They are decomposed by water with separa¬ 
tion of cuprous iodide, and also by alcohol. When the original 
mother-liquor is exposed to the air it deposits black crystals of the 
composition Cu2l2,2NH4l,2NH3 + 4H2O. 

If the solution of cupric oxide in ammonium iodide, obtained as 
above, is allowed to cool without being boiled with metallic copper, it 
deposits black needles of the composition Cul2,2NH4l,2NH3 + 2H2O, 
which may be preserved in the mother-liquor, but alter when exposed 
to air. They are insoluble in water and ethyl alcohol, and dissolve 
with difficulty in ammonia. When the ammoniacal solution cools it 
deposits blue crystals of the composition Cal2,4NH8 + H2O, which 
are decomposed by heat, the final product being cuprous iodide. 

If cupric hydroxide is dissolved in ammonium di-iodide, analogous 
compounds containing the di-iodide are obtained. A solution of 
ammonium iodide is mixed with an equivalent quantity of iodine 
and treated as above, the solutions being somewhat more dilute. 
The product consists of violet-black needles of the composition 
Cul2,2NH4l2,2NH3 + 6H2O, which are red by transmitted light. 
They are more stable than the corresponding compound containing 
ammonium mouiodide, bat alter when exposed to air, and are even 
decomposed by water. They dissolve with difficulty in dilute 
ammonia. 

The ammonium cupric iodides yield black cupric oxide when treated 
with potassium hydroxide; the cuprous iodides yield cuprous oxide. 

C. H. B. 

Solubility of Copper Sulphate, By A. fixAED {Gompt rend.^ 104, 
1614—1616).—The curve which represents the percentage composi¬ 
tion of the satumted solution of a salt at dififerent temperatures is 
usually a straight line. In the case of copper sulphate the direction 
of the line changes at three points. 

Starting with the ordinary hydrate, CUSO4 + 6H2O, the quantity 



INORGANIC OHEMISTRT. 


773 


of anhydrous copper sulphate in 100 parts of the solution bef;ween 
— 2® and + 55® is given by the equation y = 11*6 + 0*2614^, and 
between + 55*^ and 105® by the equation y = 26 5 + 0*3700^. Between 
these limits no formation of a definite hydrate can be detected, but 
there are perturbations in the conditions of equilibrium, and small 
quantities of a basic salt, 3CuS04,4Cu0 4- 12HjO, are deposited. 
Between 105® and 190®, however, the percentage quantity of anhy¬ 
drous salt is given by the expression y = 45*0 — 0*0293^, and the 
solubility diminishes with a rise of temperature. These last condi¬ 
tions correspond with the formation of a trihydrate, CuS04,3H20. 

This hydrate is obtained by heating at 108—110° a flask containing 
a boiling saturated solution of copper sulphate. After about 48 hours’ 
continuous evaporation the larger crystals were separated and pre¬ 
served jn sealed tubes. The crystals of the trihydrate are paler in 
colour than those of the pentahydrate, and break up in moist air, 
absorbing 2H2O. They have two optical axes, and seem to bo 
rhombic octahedra. The same hydrate can be obtained in the 
amorphous condition by the careful dehydration of the penta¬ 
hydrate, C. H. B. 

Sohweizer’s Reagent and “Eau Celeste” By H. Bautugny 
{Compt. rend.y 104, 1616—1618).—“ Eau celeste” is obtained by 
dissolving copper salts in ammonia, and contains salts of the tyjie 
CuS 04,4NH3 + H*0. Schweizer’s reagent is prepared by treating 
cupric hydroxide with ammonia, and contains the base CuO,4NH8 -H 
4H2O, isolated by Malaguti and Sarzeau. Both solutions deposit 
cupric hydroxide when largely diluted. “ Eau celeste ” contains salts 
of the base which exists in the free state in Schweizer’s reagent. It 
follows that solutions of basic cupric salts should behave as mixtures 
of “ eau celeste ” and Schweizer’s reagent, and this is found to be the 
case. Such solutions dissolve cellulose more readily the more basic 
the salt. Conversely, the addition of an ammonium salt to Schweizei ’s 
reagent partially converts it into “ eau celeste,” and if the former has 
previously been saturated with cellulose, the cellulose is precipitated 
as the ammonium salt is added. This change is produced by ammo¬ 
nium carbonate and by carbonic anhydride, and it follows, therefore, 
that when Schweizer’s reagent is exposed to the air it will form 
cuprammonium carbonate, and will eventually be converted into “ eau 
celeste.” 

The old method of preparing Schweizer’s reagent by dispolving 
copper in ammonia in presence of air is defective, since it does not 
avoid the presence of carbonic anhydride, and hence gives a product 
with diminished solvent powers. Potassium sulphate and sodium 
chloride are not decomposed by ammonia nor by the cuprammonium 
base, and therefore they do not affect the properties of Schweizer’s 
reagent. The addition of potassium or sodium hydroxide to “ eau 
celeste ” produces a liquid which is capable of dissolving cellulose. 

The best method of preparing Schweizer’s reagent is to precipitate 
a solution of copper sulphate with the calculated quantity of soda and 
dissolve the hydroxide in ammonia. 

There can be little doubt that the Schweizer’s reagient distributed 
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over vines as a preventative of mildew will be rapidly transformed 
into “eau celeste,” which is the actual preservative. The more easily 
prepared “ eau celeste” can therefore be used for this purpose instead 
of the Schweizer’s reagent, C. H. B. 

Stability of Corrosive Sublimate Solutions. By V. Meyer 
20, 1725—1729).—Anreger has recently stated that sol ati on a 
of mercuric chloride in ordinary (not distilled) water can be rendered 
sufficiently permanent for antiseptic purposes by the addition of 
sodium chloride in weight equal to that of the mercuric chloride, the 
pi'ecipitation of mercuric oxychloride being thus prevented. The 
author’s experiments fail to confirm this statement even with a large 
excess of sodium chloride ; precipitates being still formed in solutions 
made with ordinary water. A. J. G, 

Behaviour of Mercuric Chloride with Hydrogen Ammonium 
Carbonate. By K. Thummel (Arch. Pharm. [3], 26, 245—249).— 
Hydrogen sodium carbonate containing not more than 0*1 per cent, of 
hydrogen ammonium carbonate in solution, gives a white turbidity 
with mercuric chloride ; if more is present, a white, flocculent precipi- 
tale is produced which quickly becomes yellow, and if the mercury 
salt is not added in excess, almost the whole of it is found in the 
precipitate. This precipitate was found to have approximately the 
composition SHgOjHgCh + NHzHgCl. 

A similar precipitate obtained with pnre ammonium carbonate had 
the formula HgO,HgCl2 + 2NH2HgCl. The yellow residue obtained 
on boiling hydr. yrcee. alh in water, and found by Kane (AniK Phys. 
Ghem., 48, 182) to be HgO^NH^HgCl, was found by the author to 
contain (HgO,NH2HgCl)6 + HgCla. J. T. 

Action of Carbonic Anhydride on Ultramarine. By E. 

Buchner (Chem. Zeit., 11, 314)—Carbonic anhydride when passed 
into w'ater containing ultrauiarine in suspension, causes an evolution 
of hydrogen sulphide. If the passage of the carbonic anhydride is 
continued until the evolution of hydrogen sulphide ceases, and during 
the passage of the gas the water is frequently changed by decantation, 
after subsidence of the ultramarine, a considerable amount of soda is 
found in solution. The author explains the reaction by supposing 
that ultramarine contains sodium sulphide, and that this sulpliide is 
decomposed by carbonic anhydride, although nitroprusside of sodium 
fails to give any indication of the presence of an alkaline sulphide in 
the ultramarine. The reaction takes place also when carbonic anhy¬ 
dride is passed over dry ultramarine in a finely divided state. Ultra- 
marine when acted on by carbonic anhydride whilst suspended in 
water, loses its fine blue tone, the product when dried being of a dull- 
red colour. J. P. L. 

Manganese Sulphate. By B. Cljlassbn (Arc^. Pharm. [8], 25, 
810).—To obtain crystals of manganese sulphate of definite composi¬ 
tion is usually difficult; those obtained below 6® contain 7 mols. HaO, 
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between T and 20® 5 mols. H2O, and between 20® and 30® 4 moh. 
H2O; frequently also the crystallisation only takes place after a lon^ 
time. The author overcomes the difficulty by treating a concentrated 
solution of sulphate with 95 per cent, alcohol, when almost the whole 
of the sulphate separates out as a syrupy liquid, which after a short 
time begins to form crystals. If, a.t this point, the liquid and alcohol 
be repeatedly and strongly shaken, a crystalline meal results, but if 
allowed to remain at rest, well-formed, reddish-white, prismatic 
crystals are formed, identical with those obtained between 7® and 20® 
before-mentioned, and having the formula MnSOi + SHaO. 

J. T. 

Action of Selenious Acid on Manganese Dioxide. By P. 

Lauoikr (Compt* rend .^ 104 , 1508—1511).—Powdered native manga¬ 
nese dioxide is not readily attacked by a saturated solution of selenious 
acid even in sealed tubes, but precipitated hydrated manganese dioxide 
is I’eadily dissolved with development of heat. The solution is brown, 
and seems to contain a selenite of manganese dioxide, but, like the 
solution of the dioxide in hydrochloric acid, it readily decomposes, 
manganeseselenate remaining insolation, whilst an orange compound 
is precipitated. No oxygen is evolved. The precipitate contains 
manganese sesquioxide and selenious anhydride, but usually retains 
unaltered manganese dioxide. 

An orange-yellow compound, Mn203,4Se02, is obtained by heating 
hydrated manganese dioxide, SInOo + 4H2O (1 mol.) and seleiiious 
anhydride (b mols.) in sealed tubes with water at 140® for about eight 
hours. It is insoluble in water, and is not attacked by concentrated 
sulphuric or nitric acid in the cold. If these acids are diluted with 
three or four times their bulk of water, they have no action on the 
compound even when boiled. The compound is dissolved by selenious 
acid with subsequent precipitation of selenium, is attacked by cold 
hydrochloric acid with evolution of chlorine, and is dissolved by 
alkalis with formation of a selenite ami manganese sesquioxide. It 
does not lose water at 200®, but at 600® selenious anhydride is 
volatilised, and a rose-coloured residue of manganous selenate is 
left. 

If the preceding compound is heated with water in sealed tubes 
at 140® for about four hours, small, green prisms of the compound 
Mn203,2So02 are obtained. This substance does not lose selenious 
anhydride at 60U®, but in other respects it behaves like the preceding 
compound. It is obtained directly by heating a concentrated solution 
of selenious anhydride (2 mols.) with hydrated manganese dioxide 
(1 mol.). 

If the second compound is left in contact with a solution of selenious 
acid for about a month, it is converted into a well-crystallised, red 
compound with properties similar to those of the original substance. 
It has the composition Mn,03,3Se02,5H30, loses water at 200®, and 
selenious anhydride at 600®. C. H. B. 

Cobaltammonium CompoTinds. By S. M. Jorqsnsen (/. pr. 
Ohm, [2], 36 , 417—448).—The following formulae are assigned to 
the luteocobalt salts described (compare J, pr, Ohem, [2j, 23 ,229, and 
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Abstr., 1884, 1093) :—(Co3,12NH8)6N08, the reactions of the solution, 
with a nninber of reagents are also described; (Co 2 , 12 NH 8 ) 2 N 08 , 2 S 04 i 
corresponding with a chromium compound; (Co 2 , 12 NH 3 ) 2 N08,2PtCl6 + 
2 H 2 O, also corresponds with a chromium salt; it is not decomposed 
by water; (Co 3 , 12 NH 3 )Cl 6 is anhydrous and very stable, not being 
changed by strong hydrochloric acid at 100®, whilst the corresponding 
chromium salt changes into the purpnreochloride even in the cold; 
(Co 2 , 12 NH 8 ), 3 PtCle + 6 H 2 O ; this salt was first examined with 
correct results by Gibbs and Genth; they however claim to have 
obtained also (Co*,12NHa)3PtCl6 + 2 IH 2 O, this was probably the salt 
(Co 2 l 2 NH 3 )Cl 2 , 2 PtCle -h H 2 O ; (Co 2 l 2 NH 3 )Cl 4 ,PtCl 8 + 2 H 3 O is also 
described; these three platinum double chlorides easily undergo 
change, the one being converted into the other. The crystals of the 
second salt contain many cavities full of liquid. (Coal 2 NHa)Cl 4 , 2 HgCl 3 
and (Co 2 l 2 NH 3 ) 6 HgCl 3 + 2 H 2 O are described, but it is believed that 
the salt described by Carstanjen with 4HgCl2 does not exist. 
(Co2,12NHH)Brfl; (Co2,12NH3)Br2,2S04; (Co2,12NH3)Br2,2PtBre + 
2 H 2 O ; ((" 02 , 12 NHa)l 6 must be prepared from the hydrate; 

(Co 2 , 12 NH 3 ) 3 S 04 , 6 H 20 , this salt contains 5 H 2 O, as Gibbs and Genth 
showed, and not 4 H 2 O, as described by Premy and Genth; 
{Co 2 l 2 NH 3 ) 2 S 04 , 2 AuCl 4 ; (Co2,12NH3)2S04,2AuBr4; (Co2,12NH3)2P04 
+ 8 H 2 O can be obtained more simply than originally described by 
Braun; (Co 2 , 121 S'H 3 ) 3 P 04 H + 4 H 2 O. These salts are described in 
detail in the original. 

The pyrophosphate has been examined by Braun, Gibbs, Vortmann, 
and Porumbaru; when a cold solution of luteocobolt chloride is pre¬ 
cipitated with sodium pyrophosphate, the salt (Co 2 l 2 NH 8 ) 2 P 207 Na + 
23 H 20 is formed; when washed with hot water it is converted into 
(Co 2 l 2 NH 3 ) 2 , 3 P 207 -I- 2 OH 2 O; if, however, the component salts are 
mixed hot, then a third salt, 

(Co2l2NH3)3P207,(Co2l2NH3)22P207Na,39H20, 

is formed, but under no such conditions is an acid salt ever obtained, 
as has been reported by other investigators ; the acid pyrophosphate is 
formed by treating the above with dilute acetic acid; its composition 
is ( 0 o 8 l 2 NH 3 ) 2 P 2 O 7 H; a corresponding acid, roseocobalt pyrophos¬ 
phate, (Co 2 , 10 NHa, 2 H 2 O) 2 P 2 O 7 H, is also described; some further 
details are also given respecting the salt (Co 3 , 12 NHa)Co 9 Cyi 2 . 

H. B. 

Chromiodates. By A. Berg (Compt. rend., 104, 1514—1517).— 
Chromiodic acid, lOa’O'CrOa'OH + 2 H 2 O, is obtained by dissolving 
chromic anhydride (1 mol.) and iodic acid (1 mol.) in a small quan¬ 
tity of water, and evaporating over sulphuric acid. It forms small, 
ruby-red, deliquescent, rhombic crystals, which melt when heated, 
then lose water, and finally give off oxygen. Chromiodic acid 
oxidises alcohol, but with less energy than chromic acid. 

Potasmim chromiodate, I02*0*Cr08’OK, is obtained by concentrating 
a solution of potassium dichromate (1 mol.) and iodic acid (2 mols.) 
containing a slight excess of chromic acid, or by dissolving potassium 
iodate in an excess of chromic acid. It forms brilliant red, anhydrous, 
crystalline crusts, and sometime^ isolated crystals; sp. gr. ss 3*66. 
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In presence of a large excess of chromic acid it separates in orange- 
yellow plates. 

The ammonium salt is obtained in a similar manner, and forms red, 
rhombic crystals, which are somewhat more soluble than the potassium 
salt; sp, gr. = 3*50. A hydrated salt containing 1 mol. H 2 O also 
seems to exist. 

The sodium salt and lithium salt are obtained in the same manner, 
and both crystallise with 1 mol. HjO. The sodium salt forms red, 
crystalline crusts, which are very soluble in water; sp. gr. 3*21, 

All these salts are decomposed by water into iodates and chromic 
acid, but the decomposition is limited by the liberation of the chromic 
acid. The hydrated salts lose their water at 120—140® ; at a higher 
temperature iodine and oxygen are given off, and a residue of dichro¬ 
mate ij 3 left. The solutions of these salts have an acid reaction, and 
when treated with alkalis or alkaline carbonates, yield a mixture of 
iodate and chromate. They readily give up oxygen to reducing agents, 
with formation of green chromic iodate together with some normal 
chromate and dichromate. Manganese, cobalt, and nickel form similar 
salts, but the corresponding salts of the alkaline earths do not appear 
to exist. C. H. li. 

Structure of some Complex Inorganic Acids. By F. 

Kehrmann (jBer., 20, 1811—1813).—The author discusses certain 
constitutional formulce for phosphomolybdates and phosphotung- 
states. 

Phosphotungstio Acids. By F. Keiirmanjt (J?er., 20, 1805— 
1811).—When a cold concentrated solution of disodium tungstate 
(1 mol.) is mixed with aqueous phosphoric acid (4 mols.), a clear 
colourless liquid is obtained, which, when heated to boiling, turns 
yellow. On evaporation, after about three hours’ boiling, and cooling, 
greenish-yellow plates separate. These consist of the sodium salts of 
at least three different phosphotungstic acids, which can be separated 
byconversion into the potassium salts followed by fractional crystalli¬ 
sation, for the details of which the original must be consulted. The 
derivative of one only of these acids is described. 

a^Phospholuteotungstic acid, H 5 PWBO 29 -f Aq, is obtained in solu¬ 
tion only by decomposing its silver salt with hydrochloric acid. The 
solution is colourless and strongly acid, and when evaporated tnrns 
yellow froip formation of an anhydro-acid. The noi'mal potassium 
salt forms small, white crystals; it is obtained by the action of hydro¬ 
gen potassium carbonate on the potassium salt of the anhydro-acid. 
The normal stiver salt, AgsPWeOa® -f a^Aq, is obtained as a pulveru¬ 
lent, yellowish-white precipitate. The noirmal ammonium salt, 
+ ajHaO, crystallises in sparingly soluble, lustrous, 
colourless tables. 

a^AnhydrophoapholuteGiungstio acid, HaPWgOas + I 6 H 2 O, one of the 
three acids obtained as described above, is prepared by treating its 
potassium salt with hydrofluosilicic acid, or by evaporation of solutions 
of the hydrated acid. It crystallises in large, citron-yellow, six-sided, 
hexagonal or orthorhombic tables. It is a strong bibasic acid, yielding 
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readily soluble, yellow salts. The potassium salt, KaPWgOja + 
20 (or 21 ) H 2 O, barium salt, barium ammonium saU, BaNH 4 pW‘g 02 g 
•f a;Aq, ammonium salt, (NH4)3 PWb028 + 2 OH 3 O, and silver salt, 
AgaPWeOjs + 20HaO, are described. A. J. G-. 

Physical Constants of Germanium and Titanium and their 
Compounds. By L. P. Nilson and 0. Piatteesson (Chem. Oentr,, 
3887, 329—330).—Determinations are given of the specific and atomic 
heats of germanium and titanium and its oxide, and of the vapour- 
densities, critical temperatures, and vapour-tensions of some of the 
compounds of germanium. 

The atomic lieats of germanium and titanium between the limits of 
temperature 100—0®, vary from 5*3—6*4, or about one unit less than 
the usual value; that of titanium increases with increase of temperature 
up to 7*77, at the temperature of sulphur vapour, whilst that of 
germanium remains constant. 

Vapour-density determinations of germanium tetrachloride, totra- 
iodide, and monosulphide are in accordance with the formulas GeCh, 
Geli, and GeS. The critical temperature of germanium chloride is 
276*9. V. H. V. 

Crystallised Compounds of Zirconium* By M. WBtBOLti 
(jBer., 20, 1394—1396).— Zirconyl ^chloride, ZrOClj + 8 H 3 O, is 
obtained crystallised in prismatic needles from a hydrochloric acid solu¬ 
tion of the so-called zirconium oxychloride. The crystals belong to 
the tetragonal system, and given:c = 1: 0*31816. They are optically 
uniaxial, and show positive doable refraction. Zircomjl bromide, 
ZrOBr 2 -f 8 H 2 O, yields similar tetragonal needles. Zirconyl sulphate, 
Zr(S 04)2 + 4 H 2 O, is obtained by the slow evaporation of a solution 
containing free acid. The hexagonal plates belong to the rhombic 
system, and show a : 5 : c = 0*6326 : 1 : 1*3350. L. T. T. 

Gold. By O. Kkuss {Annalen, 238, 241—275; continued from 
this vol., p. 450).—The atomic weight of gold is found to be 196*669, 
as the mean of 30 analyses of potassium aurobromide and of a neutral 
solution of auric chloride. The results obtained from the analysis 
of sublimed auric chloride are somewhat lower, and are rejected by 
the author on the grounds that the sublimed auric chloride probably 
contains traces of free chlorine. 

The atomic weight of gold has recently been determined by Thorpe 
and Laurie (Trans., 1887, 566), who obtain the value 196*852. 

W. 0. w. 

Alloys of Platinum, Iron, and Copper. By E. MAUMENife {Bull 
8oc» Chim>, 47, 39—41).—On heating 318 grams of platinum and 
31*8 grams of iron with 66*6 grams of copper in a Perrob gas fuimace, 
some of the iron remains unfused, but the fused portion of the 
metals forms a homogeneous alloy containing 7*43 per cent, of iron, 
19*65 per cent, of platinum, and 72*92 per cent, of copper. This 
alloy is very readily oxidisable, being quickly covered with a coating 
of iron oxide and copper carbonate when exposed to the air. 
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Crystalline Alloys of Tin and the Platinmn Metals. By 

H. Debbay (Compt rend,, 104, 14/0—1472).—Platinum or an allied 
metal in the state of powder is fused in a porcelain crucible, with 20, 
30, or even 60 times its weight of pure tin. Combination takes place 
with development of heat, and the alloy is allowed to cool slowly, 
and is then treated with dilute or concentrated hydrochloric acid, as 
the case may i-equire. 

The crystalline alloy of platinum and tin is only obtained by tbe 
action of very dilute hydrochloric acid on an alloy containing not 
more than 2 per cent, of platinum. The regulus dissolves gradually, 
and leaves a residue of brilliant lamellae of the composition PtSiu. 
With a stronger acid, or with a smaller proportion of tin in the 
regulus, the residue is variable in composition. 

The^alloy of tin and rhodium is obtained in small, brilliant crystals 
of the composition RhSuy, by the action of slightly diluted hydro¬ 
chloric acid at 0®, on a regulus tx)ntaining 3 per cent, of rhodium. 
The crystals are not affected by cold, concentrated hydrochloiic acid. 

The indium alloy is obtained in a similar manner from a regulus 
containing6 percent, of iridium. It forms small crystals of the com¬ 
position IrSna, which are probably regular octahedra. 

When the regulus obtained by fusing ruthenium with 10 times its 
w’eight of tin is treated with hydrochloric acid diluted with an equal 
volume of water, the alloy KuSih is left in small, hopper-shaped 
crystals. 

Osmium forms no similar alloy. 

The alloys were analysed by heating them to bright redness in a 
current of hydrogen chloride, when the tin volatilises, or by heating 
to redness the alloy iiuxed with twice its 'weight of sodium chloride 
in a current of dry chlorine. C. H. B. 

Action of Acids on Alloys. By H. Debbay (Compt. rend., 104, 
1577—1582).—The alloys of platinum and tin are somewhat readily 
attacked by hydrochloric acid even in the cold, whilst the alloys of 
tin with the other metals of the platinum group are not so readily 
affectea (preceding Abstract), 

The residues thus obtained form black scales which resemble 
graphite, and contain in addition to the platinum metal a consider¬ 
able proportion of tin, together with small quantities of oxygen and 
hydrogen. Their composition, however, is very variable. They 
behave like platinum-black, developing more or less heat when 
placed in an atmosphere of hydrogen, and causing the detonation of 
explosive gaseous mixtures. TMie development of heat is not merely 
a result of the condensation of the hydrogen in the pores of the 
substance, but is partly due to the partial reduction of the metallic 
substance and the consequent fermation of water. Probably many 
substances which are called “platinum-black’’ are of a similar 
nature, and act in a similar manner. 

When the metallic residues are heated in a vacuum they lo.se 
water, and afterwards deflagrate without losing oxygen, and some¬ 
times even become incandescent. They are more readily attacked 
by reagents than the metals which they contain. The residues from 
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the rhodium, ruthenium, and iridium alloys are partly dissolved hy 
aqua regia, but the action is never complete. The rhodium residue 
alters even when dried in the air. 

The residues still contain oxygen after having been heated in a 
vacuum, but they no longer have any catalytic properties. 

The alloys of zinc with the platinum metals yield similar residues, 
but that from the platinum alloy itself contains neither oxygen nor 
hydrogen, and does not deflagrate when heated. The rhodium 
residue deflagrates violently, and is almost completely soluble in aqua 
regia. 

The author has previously found that the alloys of the platinum 
metals and lead are attacked by dilute nitric acid, and yield black, 
explosive products (Abstr., 1880, 706). 

The alloy of rhodium with copper is completely soluble in nitric 
acid, and the alloys of copper with the other platinum metals dissolve 
in notable quantity, but leave black, explosive residues which contain 
the platinum metal, copper, nitrogen, and oxygen, but are very 
variable in composition. The iridium residue is mixed with metallic 
iridium in the form of a crystalline powder, which indicates that 
some of the iridium dissolves in the copper, and separates out on 
cooling. 0. H. B. 


Mineralogical Chemistry. 


Native Gold from Thibet. By A. Kalecsikszky (Zeit. Kryst. 
Min,^ 13, 73).—Native gold from East Thibet collected during 
Count Bela Szechenyi’s expedition to Asia, gave on analysis the 
following results;— 

Au. Ag. Cu. Fe. Total. Sp. gr. 

91-74 7-U3 0-74 0 46 99-97 1712 

B. H. B. 

Granular Limestones of Stains in Styria. By E. Hussak 
{Zeit, Kryst, Min., 13, 52—54).—North-west of Stainz in Styria a 
bed of granular limestone containing felspar occors in gneiss. The 
limestone contains microcline, albite, quartz, biotite, muscovite, tour¬ 
maline, hornblende, garnet, titanite, augite, and, occasionally, zoisite, 
zircon, chlorite, apatite, rutile, iron pyrites, magnetic pyrites, calcite, 
and, very rarely, orthoclase. With the exception of the microcline, 
all these minerals also occur in the gneiss enclosing the limestone. 

An analysis of the microcline gave the following results:— 

Si02. AI3O3. FegOs. CaO. K3O. NaaO. Ignition. Total. 

64*55 12*75 trace trace 13*97 1*91 0*25 100*43 

The sp. gr. is 2*561. Prom-its analogy to Becke’s microperthite, the 
author regards the name of microcline-perthite as the most suitable 
for the Stainz felspar. B. H. B. 
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Manganese Apatite. Composition of Apatite. ByM.WEieaLL 
(J5er., 20, 1525—1527),—^Manganese apatite occars in Westana, 
partly in reddish-brown masses, partly in crystals in pyrophyllite; 
the crystals are pale green, and more or less transparent; well-formed 
crystals are rare, sp. gr. = 3*225 at 17°. In the following series of 
numbers, the column A contains those obtained by analysis; B the 
same number less the amount of lime corresponding to that of 
fluorine; in C the relation of the atoms are given :— 



A. 

B. 

c. 

CaO. 

5012 

44-65 

7-97 

MnO. 

5-95 

5-95 

0-84 

P,0. 

42-04 

42-04 

2-97 

¥ . 

.. 3-64-3-84 

3-74 

1-97 

€l. 

trace 

trace 

— 

Ca. 

.. — 

3-91 

0-98 


The numbers point to the formula Ca 5 (Mn)F 09 (P 0)3 (comp. 
Volcker, Abstr., 1884, 162). N. H. M. 

Celestine in Nautilus Aratus. By W. Stahl {Chem. Zeit,, 11, 
508—509).—The author has determined the composition of crystals 
found on the inner layer of a fossil Nautilus aratus from the Jura, 
near Rosswangen. The analysis gave— 

SO3. BaO. SrO. CaO. 

43*93 3*65 49*30 2*80 

corresponding to the formula BaCa 2 Sr 2 o(S 04 ),j 3 ; the specific gravity 
of the crystals was 3*91. J. P, L. 

Artificial Formation of Alabandine. By H. Baubigny (Compt, 
reud,^ 104, 1372—1373),—1*1 gram of manganese sulphate was dis¬ 
solved in 150 c,c. of water, mixed with a slight excess of ammonium 
acetate and a few drops of acetic acid, saturated at 0*" with hydrogen 
sulphide, and sealed up in glass tubes. After remaining at the ordi- 
nary temperature from four or five years, distinct, dark green, 
octahedral crystals were formed. These were not analysed, but there 
can be little doubt that they are alabandine or crystallised manganouS 
sulphate. C. H. B. 

Artificial Production of Crocoisite. By L. Bourgeois (Compt. 
rend.,, 104, 1802—1303).—When lead chromate is heated with nitric 
acid diluted with 5—6 vols. of water, and the clear liquid decanted 
or filtered, it deposits crystals of lead chromate as it cools. The 
best results are obtained when the liquid is heated in sealed tubes, 
excess of lead chromate being avoided. The crystals are brilliant, 
deep orange-red, monoclinic prisms, which become crimson and then 
deep purple when heated, but regain their original colour on cooling. 
In crystalline form, optical properttes, and other physical and 
chemical properties, the crystals are identical with crocoisite; sp. gr. 
= 6*29. C, H, B. 
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Langbanite, a new Swedish Mineral. By Q. Flink {Zeit Kryst. 
Min>^ 13, 1—8).—This mineral occurs at L&ngbansliyttan, in Werm- 
Innrl, in association with schefferite, and appears to be extremely rare. 
An analysis of 0*4117 gram gave the following results:— 

SbO]. Si02. Mnjj 04 . 

0*0603 0*0448 0*2934 0*0472 

The other substances were present in quantities too small to be 
e^iraated. The finely-powdered mineral was soluble in warm hydro¬ 
chloric acid, no chlorine being given off. It may, therefore, be 
assumed that the iron and manganese are present as protoxides. The 
analysis would then be— 

Sb 205 . SiOg. MnO. FeO. Total. 

15*42 10*88 64*00 10*32 100*62 

The formula suggested is STMnjSiOT + lOPesSbgOg. 

The mineral occurs only in the form of crystals. They belong to 
the hexagonal system ; the axial ratio being a : c = 1 : 1*6437. The 
following planes were determined with certainty:—Base, OP; 
prisms, ooP, ooP2; protopyramids, P, 2P ; deuteropyramids, 

-JP2, |P2, 'J-P2 ; dihexagonal pyramids, 3Pf, 

The colour of the mineral is an iron black with metallic lustre. It 
has a hardness of 6*5 and a sp. gr. of 4*918. B. H. B. 

Mineralogioal Notes. By A. H. Chester (Amer, J. Sci.^ 33, 
284—291).—1. Fuchsite .—This variety of mica occurs on Aird Island, 
in the district of Algoma, Canada, in a coarsely crystalline dolomite. 
An analysis of a pure sample, carefully separated from the accom- 
panying mica, gave the following results :— 

SiOg* AloOg. CaO. MgO. K^O. Na-gO, HgO. Total. 

45*49 3P08 3*09 0*51 3*36 9*76 0*90 5*85 100*04 

The occurrence of chrome mica in Canada has been mentioned by 
iJawson; but no analysis has heretofore been published. The dolo¬ 
mite in which the fuchsite occurs is interesting on account of its 
peculiar appearance, which causes it to be readily mistaken fur 
calcite. Analysis shows it to be a true dolomite in which part of the 
magnesium carbonate is replaced by iron carbonate. 

2. Fink CeXeHine. —Celestine occurs at the stone quarries near 
Lairdsville in masses of prismatic crystals. It is interesting on 
account of its colour, which is usually pink, although sometimes the 
mineral has the ordinary blue tint. Analysis gave the following 
results:— 

SrO. BaO, CaO. SOj. SiOg. Total. 

46*71 7*28 2*01 43*20 0*28 99*48* 

3. Zinkenife. —This ra-re mineral has been discovered with antimony 
ores at the Stewart Mine, Sevier Co., Arkansas. 

* 100*38 in original. 
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4. Brochantite ,—A specimen of this mineral from Ohili gave on 
analysis tlie following results, after deducting 4*45 per cent, of 
insoluble matter:— 


CuO. SOs. HjO. Total. 

71*73 18*21 10*06 100*00 

5. PectoUfe.--A specimen of tbe so-called okenite from Disco 
Island gave on analysis— 

SiOg. CaO. A1,,03. NagO. KgO. HgO. Total. 

52*86 34*33 0*71 7*50 047 4*70 100*57 

This is evidently pectolite, and probably resembles much that is 
called okenite from the same locality. 

6. Scorodite, —This rare mineral has been found at the Horn Silver 
mine, at Frisco, Utah. A pure sample for analysis could not be 
obtained. Before the blowpipe, the mineral gives the reactions of 
arsenic acid, iron, and water. 

7. Bismutliite ,—A mineral from Casher’s Valley, North Carolina, 
proved to be bismuthite. The analysis gave the following results :— 

BiOg. COg. HgO. IiiSdluble. Total. Sp. gr. 

86*36 7*79 2*02 3*63 99*80 7*45 

The formula suggested is BigCaOg + 2 Bi 2 H 204 . Comparing this 
formula with that given by Weisbach for his bismutosphserite, it is 
found that they differ only in the hydration of the bisrautli oxide. A 
new examination of bismutosphcerite appears desirable, for it is 
curious that tbe loss in the analysis should be exactly equal to the 
amount of water required to make it the well-known mineral 
bismutliite. 

8. The author also describes some hemimorphic crystals of barytes 

from De Kalb, St. Lawrence Co., New York, and some interesting 
jiseudomorphs of cerargyrite after pyrargyrite occurring at the Horn 
Silver Mine, Frisco, Utah. B. H. B. 

Minerals of the Serpentine-Chlorite-group. By V. Wartfia 
(Zdt, Kryst, Min,^ 13, 71—72).—The author gives analyses of two 
rooks he found in the Montafun Valley, Vorarlberg. The first came 
from Grandau (Analysis II), and resembles serpentine. The second 
came from Tafamunt (Analysis III), and resembles chlorite-schist. 
As the Grandau rock closely resembles the so-called precious 
serpentine from Borostyanko in Eisenburg County, West Hungiry, 
the author also gives an analysis of this (Analysis I). The analytical 
results were as follows :— 

SiOg. FeO. FegOg. AlgOg. MgO, HgO. CaO. Total. Sp. gr. 

1. 30*45 3*70 2*21 18*96 32*20 12*79 — 100*31 2*693 

II. 29*44 5*60 2*00 20*98 30*31 12*29 — 100*62 2*722 

HI. 39*83 6*22 11*78 4*43 26*87 8*23 2*32 99*68 2*876 

From these results, the author concludes that the Hungarian rock 
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and that from Graudau are identical with Kenngott’s psendophite, 
whilst the Tafamunt rock is serpentine-schist. 

In conclusion the author gives a number of analyses of serpentines 
free from alumina, and compares them with the analyses of minerals 
of the Pennine, ripidolite, and chlorite-groups. He concludes that the 
typical serpentine (massive serpentine from Zermatt and from 
Windisch Matrey) contains a certain quantity of alumina, and that, 
with reference to the percentage of alumina, there is always observ¬ 
able a transition from serpentine to pennine. Serpentine, in fact, is 
nothing else than a characteristic member of the chlorite-group, in 
which the percentage of alumina is eventually equal to nought, 

B. H. B. 

Imperfectly known Silicates. By E. Schluttig {Zeit. Kryst 
Min,^ 13, 73—76).— OlaucojiJiane. —An analysis of the glancophane, 
described by A. v. Lasaulx, from the Pointe des Chats, Brittany, 
gave the following results:— 

SiOo. AljOa. FejOa. FeO. CaO. MgO. Na 20 . Total. 

I. S6'65 12-31 3-01 4*58 2*20 12*29 1*05 7*93 100*02 

II. 57*13 12*68 ¥o^l 3*34 11*12 trace 7*39 99*67 

A. V. Lasaulx* results (II) are added for purposes of comparison. 

Violan from St. Marcel in Piemont gave on analysis the following 


results:— 

Si 02 . 

AUOg. FeO. 

NiO + CoO. MnO. 

CaO. 

MgO. 

K, 0 . 

‘ 52*02 

2-60 0-80 

0-39 2-87 

22-94 

16-18 

0-75 


NajO. 

4-94 

Total. 

102-49 

Sp.gr. 

3-231 




The mineral was of a violet colour, and was associated with quartz, 
tremolite, and piemontite. 

Sapphirine from Fiskenas in Greenland gave on analysis the 
following results:— 

SiOa. AI 2 O 3 . FeO. MgO. Total. 

14-76 63-23 1*66 19*75 99*39 

This agrees with Rammelsberg’s formula (MgFe)5AlioSi2023. 

Felspar in the Corsican Diorite. —This has hitherto been regarded as 
anorthite. The author concludes that it is a labradorite, composed of 
albite (1 mol.) and anorthite (3 mols.) His analysis gave— 

SiOa. AI 2 O 3 . FejOa. CaO. MgO. KjO. NsgO. H 2 O. Total. Sp.gr. 

47*38 29*68 1*34 12 26 1*60 3*15 2*14 2*33 99*68 2*70 

B. H. B. 

Plagioclase from Tynemouth Dyke. By J. J. H. Teall (ZeiL 
Kryst, Min,, 13, 96).—An analysis of a specimen of plagioclase from 
the rock of a North-of-England dyke gave the following results:— 

Si 02 . AI 2 O 3 , Fe 203 . CaO. MgO. E^O. I^a 20 . Xioss. Total. 

47-30 31*50 1*85 14*88 0*93 038 1*22 1*80 99*86 
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The crystals are porphyritic, and glassy in texture. A section 
parallel to the basal plane gave 66® 10' as the angle between the 
extinction positions of adjacent lamellss. The coiTesponding angle in 
anorthite lies between 57® and 74®, and in labradorite between 10® 
and 14® 30'. B. H. B. 

Action of Heat on Clays. By H. Le Ciiatelier ((7o‘mp/. rend , 
104 , 1443—144G).—The author has investigated the behaviour of 
clays on heating with a view to determine their constitution, and if 
possible to devise a scheme of classification. The temperatures were 
measured by means of a thermoelectric couple consisting of pure 
platinum, and platinum containing 10 per cent, of rhodium, and were 
registered photographically by means of a reflecting galvanometer. 

It was found that when small quantities of clay are heated the rate 
of increase of temperature slackens considerably at the moment of 
dehydration, and this point can be used as a moans of distinguishing 
between different classes of hydrated silicates. The position of this 
point is independent of the conditions and notably of the rapidity of 
lieating. The phenomenon is due to the fact that as soon as the 
velocity of a chemical change attains a notable value it increases very 
greatly for small increments of temperature. During the heating of 
the clays, however, there is not only a reduction in the rate of 
increase of temperature due to dehydration, but sudden accelei'ations 
are observed which indicate the occurrence of changes accompaiiied 
by a development of heat. 

The examination of a large number of clays shows that these 
substances are much less complicated than was believed. They may 
be divided into five well-defined groups, typical members of which are 
halloysite from Miglos ; allophane from Saint Antoine; kaolin from 
Red Mt., Colorado ; pyrophyllito from Be resow, and montmorillonite 
from St. Jean do Cole respectively. The first group shows a feebly 
marked reduction in the rate of increase at 150—200®; a second well- 
marked reduction ending at 700®, followed by an acceleration at 
1000®. The secoiid shows well-marked reduction at 160—220®, 
followed by acceleration at 1000®. The third shows a reduction at 
770®, followed by a slight acceleration at about 1000®. The fourth 
shows a well-marked reduction ending at 700®, and a second le.ss 
strongly marked reduction at 850®. The fifth shows a well-marked 
reduction at 200®, a second less strongly marked at 770®, and a doubtful 
reduction at 950®. C. H. B. 

Constitution of Clays. By H. Lb Chatblier (Oompt rend., 
104 , 1517—1520).—When hydrated silica is gently heated it shows a 
diminution of the rate of increase of temperature between 100® and 
200®. Alumina under the same conditions behaves differently accord¬ 
ing to the method by which it has been prepared. If precipitated 
from sodium aluminate it shows a first diminution below 200®, and a 
second ending at 360®; if precipitated from aluminium salts or 
prepared by calcination of the nitrate at a moderate temperature it 
shows the same reductions followed by a sadden acceleration in the 
rise of temperature at 850®; bauxite snows a diminution at 700®. 

VOL. Lii. 3 g 
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Prom these facts it follows that the author’s experiments (preceding 
Abstract) cannot be taken as showing the presence of free silica in 
clays, and they indicate that the first two hydrates of alumina cannot 
exist in any of the clays examined, whilst the hydrate present in 
bauxite can only be present in halloysite if in any. The evolution of 
heat at high temperatures is dae to a molecular change in the 
alumina, which beyond this point becomes insoluble. Free alumina 
does not exist in clays, but is liberated by their decomposition on 
dehydration. 

Clays belonging to the montmorillonite-gronp have the composition 
4 Si 02 ,Al 203 ,H 20 4* Aq, whilst halloysites have the composition 
2 Si 02 ,Al 203 , 2 H 20 , and in this respect are identical with kaolin. 
They are, however, distinguished from the latter by their behaviour 
during dehydration, and their solubility in acids after heating. 

C. H. B. 


River Waters of La Plata. By R. Schoeller (Ben, 20, 1784— 
1788). —I. La Plata water near Buenos Ayres. Water of brownish 
colour and slightly turbid. II. Uruguay water, from about 3 miles 
above Fray Bentos; it was of pale brown colour and slightly turbid. 
III. Rio Negi’o water from above Mercedes; it was clear and nearly 
colourless. The results of the analyses of the filtered waters were as 
follows (grams per kilo.). 


Organic maHer. 

Total residue dried at 180°. 
Loss on ignition. 


NaU 

CaO 


MgO 

ALOa 

FeoOi 



SO 3 . 
SiOg. 
Cl .. 
NgO^ 
N2O3 


PA. 

COg (combined). 

COg (free or half combined) 


I. 


0 09 
0 '2075 
0 026 

O'0691 
0 0107 
0 -00486 

0*0099 

0 -03085 
0 -0223 
0-0373 

0 0128 


0 -0176 


II. 


0 -052 
0*087 
0 -0248 

0-0053 
0 -0093 
0 •0(Xi2 
0 -00081 
0-0018/ 
0*0034 
0 0294 
0 0034 


0 -0105 
0 037 


III. 


0-075 
0 1394 
0-034 

0-01816 
0*03281 
0 -00431 

0-002 

0-00135 
0 0286 
0 *00588 
trace 
0-00224 
trace 
0 -03771 


Potassium was not detectable with the spectroscope in any of the 
waters. A. J. G. 
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Iodoform and Bromoform. By P. Qunthee {Arah. Pharm. [3], 
25, 373—394). —Most of the mcthodB given in text-books for the 
preparation of bromoform yield either none of that compound or very 
little. Methyl alcohol under the action of alkali and bromine gives no 
bromoform unless the alcohol be impure, formic acid being obtained. 
Klhyl alcohol under the same conditions gives acetic acid. If, how¬ 
ever, the compound analogous to blcacliing powder is prepared with 
bromine and milk of lime, this when heated with ethyl alcohol and 
then distilled gives bromoform. The best raw material is acetone. 
This when mixed with ten times its weight of a 20 per cent, soda 
solution heated at 60^, and treated with bromine in the smallest 
possible portions at a time, gives a yield of 81 per cent, of the 
theoretical amount of bromoform. The process goes quietly but lasts 
for some days. Caustic alkali in place of the carbonate accelerates 
the process, but the yield falls to 62*5 per cent. Acetaldehyde in 
presence of an alkali and bromine gives no bromoform. 

Anhydrous aldehyde under the action of bromine gives as one 
product a substance having the empirical formula C 4 H 7 Br 02 , but 
whose constitution is quite uncertain; when heated with aqu* ous 
alkalis it yields bromoform and what seems to be a true resin. 

Iodoform .—Alcohol containing 20 to 25 per cent, aldehyde is the 
most suitable raw material for the production of this compound. It is 
mixed with ten times its weight of soda solution, iodine is added, 
and the mixtui*e stirred round from time to time; the iodoform 
gradually and quietly separates out. Ti e process is completed in 
the cold. Some sodium iodide may be .added with advantage, to increase 
the solubility of the iodine. As bye-product, sodium iodide nearly 
free from iodate is obtained, J. T. 

Products from the Residues of Compressed Gas. By A. 

Colson {Compf. rmd.y 1286—1289).—The residues from compressed 
gas were heated at about 35°, and one part of the evolved gases was 
condensed in a flask by means of a freezing mixture, whilst the 
remainder was absorbed by bromine, the bromides being afterwards 
fractionated. The fraction boiling at 148° is isobutylene bromide, 
about 100 gran s being obtained from 6 litres of gas oil. The fraction 
at 156—159^ is smaller, and consists of diethylidcne bromide, buf. the 
greater quantity of the brominatod product consists of ethyl vinyl 
bromide boiling at 167°. 

The portion of the gas condensed by the freezing mixture contains 
a certain quantity of the three butylenes, but consists mainly of 
hydrocarbons richer in carbon (b. p. 11—30°), and when treated with 
bromine yields the erythrene bromide described by Caventou. This 
bromide is soluble in boiling concentrated nitric acid, and is deposited 
unchanged on cooling. It is very slightly attacked at 180° by a 
solution of lead acetate in benzene. If powdered silver nitrate is 

3 2 
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added to the nitric acid solution, silver bromide is precipitated, but 
even after boiling for half an hour the decomposition of the erythrene 
bromide is not complete. If the acid liquid is then poured into cold 
water, a yellow oil of the composition N 02 *C 4 H 6 Br 2 (lSr 0 a )2 separates; 
sp. gr. 1*800. 

Aniline reacts energetically with erythrene bromide, and forms the 
base CiHeBriCNHPh)^, which melts at 62°, and is soluble in ether, 
but almost insoluble in water. It is coloured reddish-brown by nitric 
acid, and dissolves in hydrochloric acid, but is precipitated unchanged 
when the latter is mixed with water. 

Orthotoluidine also reacts with erythrene bromide. 

Ethylene bromide reacts with aniline, and forms the base 
C 2 H 4 (NHPh )2 described by Hofmann. With orthotoluidine it yields 
efhyleneditolyldiamine, 02 H 4 (NC 7 Hy) 2 , which is separated from ortho¬ 
toluidine by adding excess of hydrobromic acid. The hydrobromide 
is somewhat soluble in boiling water containing hydrobromic acid, 
and separates on cooling. It is partially decomposed by pure 
boiling water; ammonia precipitates the base from the solution. 
Ethyleneditolyldiamine is a white, crystalline solid which melts at 
72°. It dissolves in 7 parts of ether and 10—12 parts of alcohol, 
the solubility in both cases increasing with the temperature. It also 
dissolves in 800 parts of boiling water. It has very little taste; its 
alcoholic solution reacts with methyl-orange, but not with phenoU 
phtbalein. 

Ethylenediphenyldiamine reacts with indicators, both in alcoholic 
and aqueous solutions. Its hydrochloride, C2H4(NPh2),2HCl, is bitter, 
arid only slightly soluble in water. C. H. B. 

Oaprylidene: Constitution of Capraldehyde. By A. B^hal 
{Bull. Soo, Chun., 47, 83—39).—The compound CsHieO obtained on 
distilling neutral sodium ricinoleatc, when treated with phosphoric 
chloride, yields octylene chloride, and this when boiled for 72 hours 
with alcoholic potash in a reflux apparatus yields chloroctylene and a 
little octylidene. The chloroctylene, CgHisCl, separated on the 
addition of water to the alcoholic solution, is heated with alcoholic 
potash in a sealed tube at 160° for 12 hours. Water is then again 
added, and the oily liquid which separates is fractioned; the portion 
boiling between 130** and 13G° contains the caprylidene; this hydro¬ 
carbon, CsHu, is evidently a member of the acetylene series, as it 
yields characteristic precipitates with cuprous chloride and silver 
nitrate solutions. It may be converted into methyl hexyl ketone by 
adding it very gradually to wcll-cooled sulphuric acid which is kept 
constantly agitated, the liquid darkens and sulphurous anhydride is 
given off, the mixture is then poured on a sufficient quantity of ice to 
reduce the temperature considerably when an oily layer separates, the 
mixture is next neutralised with sodium carbonate and distilled; the 
distillate coming over first with the vapour of water is dried over 
calcium chloride and again fractioned; thus prepared methyl hexyl 
ketone has an agreeable odour somewhat like that of apples. It boils 
at 171° under 761*7 mm. pressure, sp. gr. at 0^ = 0*8351; it is 
insoluble in water, but dissolves readily in alcohol and ether, does not 
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reduce either an amrnoniacal solution of silver nitrate nor Fehlin^’s 
solution, but forms a combination with hydrogen sodium sulphite 
which is decomposed again by hot water; on oxidation of the ketone 
with chromic mixture, caproic and acetic acids are formed. From 
the above results the author considers that the view held by Staedeler 
and Pettersen Ghem. 118, 78), that the compound CgHicO 

obtained on distilling sodium ricinoleate is a methyl hexyl ketone is 
clearly shown to be erroneous, and that the compound produced is in 
fact capraldehyde, differing altogether in properties from the methyl 
hexyl ketone which may be prepared from it. A. P. 

* 

Erythrene Bromides. By E. Grtmaux and C. Clokz (Compt. 
rend., 104, 1446—1448).—Whatever its origin, erythrene tetrabromide 
(see this vol., p. 352) melting at 115—116“ distils easily in the vapour 
of water. The anhydrous compound distils completely at 260—270“ 
with evolution of very little hydrogen bromide, and formation of a 
small, carbonaceous residue. When the distillate is treated with light 
petroleum, in which the tetrabromide is only very slightly soluble, 
and the petroleum is allowed to evaporate, it deposits bulky, trans¬ 
parent, tabular crystals which melt at 37*5°, but have the same 
composition as the crystals melting at 115—116“, and yield the same 
products with alcoholic potash. It may be assumed that the tetra¬ 
bromide splits up into hydrogen bromide and the derivative 
CH 2 ! CBrCBr! CH 2 , which aftei’wards recombine, forming the 
compound CHs’CBr/CBivCHa. This compound was obtained by 
Ciamician and Dennstedt from erythrene derived from pyrroline, but 
they regarded it as a direct product of the action of bromine, whereas 
its formation was really due to the fact that they purified their tetra¬ 
bromide by distillation in a vacuum. 

Both forms of tetrabromide when treated with alcoholic potash 
yield dibromerythrene, which however only exists in alcoholic or 
ethereal solution, and polymerises rapidly even in the dark when 
separated from its solvents. It combines readily with bromine tf) 
form dibromerythrene dibroraide, which crystallises from other in 
slender needles melting at 67°, and is very soluble in alcohol or ether. 
It combines slowly with excess of bromine, forming the tetrabromide 
C 4 H 4 Br 2 Br 4 , which crystallises in brilliant, nacreous plates melting at 
170° with decomposition. It is slightly soluble in ether. 

When the more volatile portion of the oil from compressed gas is 
treated with a limited quantity of bromine, it yields butylene bromide, 
together with a small quantity of erythrene dibrornide which boils 
between 190° and 200° but has not yet been isolated. C. H. B. 

Free Thiocyanlo Acid and Cyanuric Acid, and their Com¬ 
pounds with Ethers and Alcohols. By P. Klasox (J. pr. Chem. 
[2], 36, 400—413).—The preparation of free thiocyanic acid liavS 
been described by Wohler, Liebig, and Hermes; the present work 
refers to its decompositions. Hydrogen chloride has no action what¬ 
ever, even at 100°, on potassium thiocyanate; but when passed into 
the fused salt, it acts rapidly, a volatile liquid consisting of carbon 
bisulphide and hydrocyanic acid, a yellow-red sublimate consisting 
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essentially of persulphocyanic acid and ditMocyanic acid, and. a 
residue of ammonium chloride, melamine and unaltered potassium 
eyanate being obtained. On mercuric thiocyanate, hydrogen sulphide 
has but little action, but hydrogen chloride acts readily with formation 
of a white sublimate. A 10 per cent, aqueous solution of thiocyanic 
acid when distilled in a vacuum, and the vapours dehydrated by 
passing over calcium chloride at 40®, yields an acrid and very volatile 
distillate, which when taken from the freezing mixture becomes hot 
and solidifies. For the preparation of the aqueous acid, the methods 
of Vogel and Sommcring, and of Hermes, are not suitable; it is 
most easily obtained by decomposition of barium thiocyanate with 
sulphuric acid. Although the aqueous acid cannot be distilled under 
ordinary conditions without decomposition, yet on distillation in a 
vacuum an acid of 10 per cent, suffers no decomposition; and an acid 
of even 30 per cent, may be obtained by distilling in a vacuum a 
mixture of potassium thiocyanate and hydrochloric acid, both in 
strong aqueous solution. An acid of less than 5 per cent, may be 
preserved; stronger acids can only be kept at low temperatures; 
when free from polymerisaiiou products they give no precipitate with 
iodine solution; when distilled the acid comes over first. An aqueous 
acid shaken with ether yields almost all its acid to the ether; on 
distillation the ether passes over until the residue contains 30 to 36 
per cent, of acid, after which the acid begins to decompose; but 
distilled in a vacuum it passes over unaltered, and after treatment 
with calcium chloride contains equal molecules of ether and thio¬ 
cyanic acid; the vapour-density corresponds to a mixture of the two 
components, the vapour is not altered by heating at 100®, but decom¬ 
poses on cooling. The free acid is therefore stable only in weak 
aqueous solution, or as a vapour. A compound of thiocyanic acid 
and methyl alcohol is obtained by passing hydrogen chloride into a 
solution of ammonium thiocyanate in methyl alcohol, and distilling 
in a vacuum; by fractional distillation a liquid of constant boiling 
point is obtained, consisting of two molecules of methyl alcohol to 
one of thiocyanic acid. An exactly similar ethyl compound is 
obtained in like manner, and an aqueous solution of the free acid 
when shaken with amyl alcohol yields a solution which after fraction¬ 
ation in a vacuum contains almost three molecules of the alcohol to 
one of the acid. 

Cyanic acid is also absorbed by ether, and on distilling the tempe¬ 
rature gradually rises, but a substance of constant composition could 
not be isolated. It is considered that when cyanic acid acts on 
alcohols, compounds are first formed similar to those yielded by thio¬ 
cyanic acid, and that the urethanes are products of their decomposition. 

H. B. 

Action of Polyatomic Alcohols on Solutions of Boric Acid 
and Hydrogen Sodium Carbonate. Bv C. Jehn {Arch. Phami, [8], 
26 , 250—251).—R. Sulzer has recently shown that solutions of boric 
acid and hydrogen sodium carbonate do not react on each other, but 
that the addition of glycerol or honey causes a reaction resulting in 
the evolution of carbonic anhydride. Normal carbonate gives no 
reaction under like conditions. Borax behaves like boric acid with 
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both hydrogen and normal carbonate. Also Sulzer showed that cane- 
sugar and milk-sugar do not induce reaction, whilst grape-sugar 
causes reaction. The action of honey is doubtless due to the presence 
of grape-sugar. Thus the reaction is induced by a triatomic alcohol, 
glycerol, and the aldehyde of a hexatomic alcohol, glucose. Hence 
it became of interest to ascertain if other polyatomic alcohols and 
their corresponding aldehydes possessed similar power. Mannitol 
caused reaction between boric acid and hydrogen sodium carbonate; 
but not in the case of borax and the salt. Erythritc, a tetratomio 
alcohol, behaved like mannitol. J. T. 

Sugar Compounds, By W. Stromeyer {Arch, riiarm. [3], 25, 
229—245). —Some of the saline compounds formed by the action of 
the sugars on certain bases have been repeatedly examined with 
conflicting results. The barium, calcium, and lead compounds were 
again examined. The author shows that the barium salt is an addi¬ 
tive product of one molecule of cane-sugar with one molecule of barium 
oxide, CioH 220 n,BaO, thus confirming the view previously expressed 
by Peligot, Soubeiran, and Gerliardt. A similar monocalcium com¬ 
pound, CiaH^aOiiCaO, was prepared by Peligot’s method, in which 
freshly ignited calcium oxide is added to an excess of sugar in solution, 
and the salt is precipitated by the addition of alcohol. A tricalciuni 
compound was pref)ared as indicated by Peligot, namely, by boding 
the aqueous solution of the monocalcium compound. This was found 
to have the formula Ci-iHi^Oni^iCaO, thus agreeing with the views of 
Peligot, Daniell, and E. v. Lippmann. The lead compound on the 
contrary appears to be a substitution-product approaching in com- 
j)08ition to Ci^H^Pb^On, as maintained by Peligot, Soubeiran, and 
Mulder. This may arise from the facility with which basic coni- 
j)ound8 of organic lead salts are formed. An attempt to obtain an 
aluminium compound was unsuccessful. Chromium oxide was also 
found to be ouly slightly soluble in sugar solution. J. T. 

Formation of Galactose and Lsevulose from RaflBinose. By 

J. Habdicke and B. Toleens {Amtaletiy 218, 308—318). —When 
raffinose is boiled for some hours with dilute sulphuric acid, it is con¬ 
verted into galactose and IsDvulose. On treating with sodium amalgam 
the mother-liquor from which the galactose has been deposited, a 
mixture of dulcitol and mannitol is obtained. W. C. W. 

Galactose from Carragheen Moss. By J. Haedioke, R. W, 
Baueb, and B. Tollens (Annalen, 238,302—307).—Carragheen moss, 
the dried algae Chondrus crispus^ yields on extraction with water 
containing 0*6 per cent. SOa, and on further purification with alcohol, 
a small quantity of a crystalline compound which resembles galactose 
in its composition, action on polarised light, and its behaviour with 
nitric acid. On oxidation with nitric acid, the dry moss yields about 
21*6 to 22*2 percent, of mucic acid; almost the same yield is obtained 
from rafloinose. W. C. W, 
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Saccharification of Starch by Nitric Acid. By A, Ssybgk- 
LiCH and H. Trampedach {Ohem. Oentr,^ 1887, 346—347).—The 
saccharification of starch by nitric acid has not as yet proved suc¬ 
cessful, as the product retains a considerable quantity of the syrup, 
and with it the soluble metallic salts which impart a saline taste to 
the sugar. The process adopted by the authors, by means of which 
the syrup is removed from the crystals, is as follows :—Dry starch is 
stirred with twice its weight of water to form an emulsion, and one 
two-hundredth of its weight of nitric acid added. The boiling process 
is conducted in a wooden vessel provided with reflux condensers; the 
syrup is neutralised with chalk, sodium carbonate added to slight 
alkaline reaction, and then evaporated to crystallisation in a vacuum. 
From this alkaline solution the sugar separates in small, individual 
crystals which do not retain the syrup. When crystals are no longer 
obtainable from the syrup, sulphuric acid is added in sufficient quan- 
tity to convert the calcium nitrate into sulphate, and after separation 
of the latter the liquid can be used in a succeeding operation. 

V. H. V. 

Nitrocellulose. By F. Nettlefold (Ghem. News, 66, 306).—The 
nature of the fibre influences the degree of nitration in nitrocellulose 
preparations. Thus whilst cotton attains 13*94 per cent, nitrogen, or 
very nearly the theoretical proportion in trinitrocellulose, pine flour 
and wood pulp I'each only 11*2. But in these last instances, and in 
others mentioned in the paper, the product is divisible by solvents 
into different fractions with proportions of nitrogen that indicate the 
existence of nitro-compounds more complicated than di- and tri-nitro¬ 
cellulose. R. R. 


Amines in Suint. By A. Buisine (Covipt. rend,, 104, 1292— 
1293).—A fresh aqueous extract of suint contains very little ammonia, 
but after standing for some time the proportion of this alkali in¬ 
creases considerably. It results from the decomposition of urea, 
exists in the form of carbonate, and is completely expelled by boil¬ 
ing. In addition to ammonia, the vapour given off when the solution 
is boiled contains mouoraethylamine and trimethylamine, the propor¬ 
tion between the three alkalis being ammonia 95, monomethylamine 4, 
trimethylamine 1. C. H. B. 


Trimethyl-^-amidobutyrobetaine. By E. Duvillier {CompL 
rend,, 104, 1520—1522).—This compound is obtained by the action 
of ethyl bromobutyrate (1 mol.) on an alcoholic solution of trimethyl¬ 
amine (1*5 mol.). When the liquids are mixed, a precipitate is at 
once formed, but no heat is developed. The liquid is heated in closed 
tubes at 100° for about 12 hours, treated with barium hydroxide, dis¬ 
tilled, the barium precipitated exactly with sulphuric acid, and the 
filtrate treated with silver oxide and concentrated. A syrupy alka¬ 
line liquid is obtained, which eventually becomes solid, and when 
this is treated with alcohol and the soluble product recrystallised from 

alcohol, trimeihyl - <» - amidohutyrohetaine, CH 2 Me* 0 H <:^^^^>0 + 

H 2 O, is obtained in bulky, transparent crystals, which become anhy¬ 
drous at 120®. It is extremely soluble in water, very soluble in 
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alcohol, but iusoluble in ether; it has a neutral reaction and a bitter 
taste. 

The mother-liquor contains tetramethylammoninm hydrate, to- 
gether with the betaine, and by addition of platinic chloride and 
systematic crystallisation the two compounds can be separated. 2Vi- 
methyl-a^amidobuttjrobetaine platinochloride forms elongated, pointed, 
orange-yellow prisms, which are almost insoluble in alcohol; they 
contain 1 mol. H.^0, but become anhydrous at 100°. The hydrochloride 
is obtained from the platinochloride, but will not crystallise. If its 
solution is mixed with auric chloride, a precipitate seems to form, 
but this is really an emulsion of the aurochloride, which after some 
time separates as a yellow oil; this dissolves readily on heating, but 
is reprecipitated as an oil when the liquid cools. After some time 
it solidities and forms lamellar crystals. 

Attempts to obtain the corresponding ethyl-derivative were unsuc¬ 
cessful. A small quantity of triethyl-a-amidopropiobeta’ine was, 
however, obtained by the action of ethyl-a-araidopropionate on 
triethylamiue. C. H. B. 

Action of Ammonia on Chlorethanes: Direct Union of 
Ammonia with Non-saturated Compounds. By R. Engel (Compf. 
rend,, 104 , 1621—1624).—Vinyl chloride, obtained by treating 
ethylene chloride with alcoholic potash, was washed with alcohol, 
and passed into alcoholic ammonia until no more was dissolved. At 
the ordinary temperature there is no action, even after several months. 
Vinyl bromide likewise has no action on alcoholic ammonia at the 
ordinary temperature. At 100° there is also practically no action, but 
at 150—160°, in presence of concentrated alcohol, a complex reaction 
takes place, tlie principal product being ethylenediamine. This result 
shows that certain non-saturated compounds are capable of combining 
directly with ammonia, a reaction which furnishes a new method of 
preparing amines. The author has obtained several acid amines by 
the action of ammonia on non-saturated acids. 

In all cases when ammonia acts on ethylene cldoriodido in aqueous 
or alcoholic solution, only ethylene bases are formed, both halogens 
being removed simultaneously. These results agree with Simpson’s 
observations. Eriedel and Silva have likewise shown that when 
ethylene chloriodide is treated with silver the products are ethylene 
and ethylene chloride. 

Ammonia acts more readily on chlorethylene chloride in either 
alcoholic or aqueous ammonia even at the ordinary temperature. The 
product is always C2H2C12, boiling at 87°, and hence the action of 
ammonia under these conditions is similar to that of potash. The 
theoretical yield is obtained. C. H. B. 

Red Dye from Chloral Hydrate. By J. Z. Lerch {Chem, 
Centr,, 1887, 299).—Walz, Ogston, and others have noticed the forma¬ 
tion of red colouring matter of the composition Cit»H 24 Si 3 N 406 when 
ammonium sulphide is added to chloral hydrate. If hydrogen snl- 

{ )hide is passed into an ammoniacal solution of chloral hydrate a 
arger amount of the dye is produced. On prolonged passage of the 
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gas the red passes into a jellow coloration simultaneonslj with the 
disappearance of the alkaline reaction. A good result is obtained 
with sodium thioantimonate, the liquid becoming turbid with separa¬ 
tion of sulphur and antimony pentasulphide. This reaction can be 
used for the detection of chloral hydrate. After acidification, the red 
colouring matter can be taken up by petroleum, chloroform, and 
carbon bisulphide to form yellow solutions, turning red on addition of 
alkali. From the solution in petroleum, the compound is obtained in 
fine crystals of a green, metallic lustre. Salts of mercury, lead, and 
silver form red compounds with solutions of the crystals, which 
decompose slowly after a time, but more rapidly on heating, with 
separation of metallic sulphides. V. H. V. 

Condensation of Normal Butyraldehyde. By G. A. Baupen- 

STRAUcn (Monatfth. 108—119).— x-E thyU^-propyl a nry lie alde¬ 

hyde, OH 2 Me*CH 3 *CH I CEt*CHO, is prepared by adding 35 grams of 
10 per cent, aqueous soda to a mixture of 35 grams of normal butyr¬ 
aldehyde and 600 c.c. of water. The whole is shaken and heated for 
two hours at 40°. After 24 hours it is made neutral or slightly acid 
by dilute sulphuric acid, and steam-distilled in an atmosphere of 
carbonic anhydride. The oily product is dried and distilled in a 
current of carbonic anhydride. It is a colourless oil boiling at 172*4 
—] 73*4° (corr.) ; it is almost insoluble in water, insoluble in hydrogen 
sodium sulphite. It reduces ammoniacal silver solution, and reacts 
with phenylhydrazine. When treated with bromine the compound 
C 8 Hi 4 Br 20 is formed. When oxidised with potassium dichromate and 
sulphuric acid, an acid, C 8 H 16 O 3 , is obtained. 

Ethylhutylacetaldeliyde, C 4 H 9 'CHEt*CHO, is obtained by reducing 
the above aldehyde with iron filings and 60 per cent, acetic acid; the 
product is distilled, and the fraction boiling below 179° treated with 
sodium hydrogen sulphite, and the crystalline double compound 
washed with ether and decomposed by sodium carbonate. It is then 
steam-distilled. It is an oily substance, boiling at 160—162° (uncorr). 
It reduces ammoniacal silver solution, and does not form an additive 
compound with bromine. The portion of the product which boils 
above 179° appears to consist of an unsaturated alcohol, C 7 Hi 3 *OH 2 *OH, 
and the corresponding saturated octyl aldehyde, N. H. M. 

Glyceraldehyde. By E. Grimaux (Oompt rend,, 104, 1276— 
1278).—Anhydrous glycerol oxidises somewhat rapidly in contact 
with comparatively inactive platinum-black, and if the platinum is 
very active it is necessary to dilute the liquid with about 2 vols. of 
water in order to moderate the energy of the reaction. The liquid 
acquires considerable reducing power and becomes acid, the acidity 
increasing as the reducing power diminishes if the action of the 
platinum is prolonged, owing to the conversion of the aldehyde into 
the acid. The product is exitracted with water and the solution con¬ 
centrated in a vacuum. It reduces Fehling’s solution, gives a mirror 
with ammonio-silver nitrate, and becomes yellow when boiled with 
alkalis, lime, or baryta. If the concentrated solution is mixed with 
sodium hydrogen sulphite, heat is developed, and on addition of alcohol 
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a gommy mass is precipitated which seems to be a combination of the 
sulphite and glyceraldehyde. With phenylhydrazino hydrochloride 
and sodium acetate the solution yields coloured precipitates, some of 
which dissolve in potash, whilst the others are insoluble and have not 
yet been obtained pure. The hydrazine-derivative soluble in alkalis 
is recr} stallised from benzene and afterwards from dilute alcohol. It 
then has a constant melting point. 

The products of the oxidation of glycerol by platinum-black fer¬ 
ment in contact with beer yeast, and yield carbonic anhydride and 
ethyl alcohol. Fermentation is slow owing to the presence of a large 
quantity of unaltered glycerol, and is never complete. 

The formation of hydrazine-derivatives soluble in alkalis, and the 
small quantity of carbonic anhydride evolved, compared with the 
reducing* power of the product, indicate the formation of an aldehydic 
acid. Other oxidising agents, such as chromic acid, chlorine, bromine, 
or sunlight convert glycerol into substances having gi-eat reducing 
power. 

Erythrol in contact with platinum-black is oxidised more slowly 
than glycerol, but seems to yield products which have a strong re¬ 
ducing power, and arc fermented by yeast. 

The author refers to a paper by Fisher and Tafel (this voh, p. 651) 
on azones derived from the products of oxidation of glycerol and 
erythrol. C. H. B. 

Alkyl Hypochlorites from Isonitroso-compounds. By 11. 

Moiilau and U. Hoffmann (Ber., 20, 1504—15o7).—When an aqueous 
solution of hydroxylamilie is treated with hypochlorous acid (equal 
mols.), a reaction takes place with formation of nitrogen, chlorine, 
and water. 

Acetoxime hypochlorite^ NOCl I CMe 2 , is obtained by adding a solu- 
ti6n of hypochlorous acid (piepared by saturating a cold 10 per cent, 
solution of soda) to a saturated aqueous solution of acetoxime kept 
cold with ice. An excess of hypochlorous acid must be used, and the 
whole well shaken until the blue colour at first produced disappears. 
The ether is then separated, washed with water, and dried with cal¬ 
cium chloride. It is a mobile liquid of an agreeable odt)ur, sparingly 
soluble in water, readily in alcohol and ether. When cooled by means 
of ether and carbonic anhydride, it solidifies to colourless prisms. It 
distils with steam. When suddenly heated it explodes, but when 
carefully heated, boils at 134*^ (uncorr.) with partial decomposition, 

Acetaldoxime hypochlorite, NOCl I CHMe, is prepared in a manner 
similar to the above compound. It is a colourless liquid having a 
powerful odour; it decomposes very readily, giving off hydrogen 
chloride, and could not be analysed. It explodes when heated. 

N. H. M. 

Capraldoxime and Meihylhexylacetoidme. By A. B^hal 
{Bull. 8oc. Ohim.y 47, 163—165).—The aldoxime and acetoxime were 
prepared from the capraldehyde and methyl hexyl ketone respectively, 
which were shown to be distinct compounds in a preceding memoir 
(this voh, p. 788). The compounds obtained are very similar to one 
another in appearance, being oleaginous liquids which do not yield 
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crystals when cooled with ice and salt; they have an aromatic odonr 
and are lighter than water in which they are insoluble; they dissolve 
readily, however, in alcohol and ether. The aldoxime boils at 121" to 
123®, and the acetoxime at from 110" to 117". A. P. 

Synthetic Acetic Acid and its Derivatives. By L. Henry 
(Compt. rend.y 104, 1278—1281).—Synthetic acetic acid from aceto¬ 
nitrile has never been examined and compared with acetic acid pro¬ 
duced in the ordinary way. 

Acetonitrile was prepared by the action of methyl iodide on potas¬ 
sium cyanide, and was converted into acetic acid by mixing with 
2*5 parts of hydrochloric acid of 40 per cent, in a well-cooled flask. 
When the reaction ceases the liquid is heated on a water-bath for 
several hours, the acid disillied off, converted into the anhydrous 
sodium salt, and decomposed by dry hydrogen chloride. 

The acid thus obtained was carefully compared with acetic acid 
produced by fermentation and by the destructive distillation of wood. 
It was converted into monochloracetic acid, ethyl acetate, and acet¬ 
amide, and a portion of the monochlor-derivative was converted into 
malonic acid by Kolbe and Muller’s method. 

Synthetic acetic acid and its derivatives are identical in every 
respect with the corresponding compounds prepared in the ordinary 
way, and hence they may be used in the preparation of the 7 , anti 
B monosubstitutioii-derivatives of methane (this vol., p. 711). 

C. H. B. 

, Cyanacetic Acid, By L. Henry (Oompt. rend,, 104, 1618—1621). 
—The hydrogen in the CH 2 -group in malonitrile can be replaced by 
metals, notably by silver, and the hydrogen in hydrocyanic acid is 
distinctly basic. It was therefui*e to be expected that the hydrogen 
in the CH 2 -group in cyanacetic acid, united as it is with a cyanogen- 
group and a carboxyl-group, would likewise be basic. Experiment 
confirms this conclusion. 

A solution of etliyl cyanacetate in ether is rapidly and energetically 
decomposed by sodium, with evolution of hydrogen and separation of 
a white, pulverulent substance insoluble in ether. This product, 
ethyl cyanosodacetate, is a veiy light, very hygroscopic, and easily 
fusible solid, which reacts readily with haloid ethers, forming liquids 
which have a more agreeable odour than that of cyanacetic acid, and 
are insoluble in, and heavier than, water. The following compounds 
were obtained in this way:— Ethyl methylcyanacetate, which boils at 
194", vapour-density 4*34; ethyl ethylcyanacetate, which boils at 
204—205®; and ethyl ally Icy anacetate, which boils at 215—220" 

Ethyl cyanacetate is rapidly decomposed by aqueous ammonia, and 
if the solution is allowed to evaporate spontaneously, crystals of cyan- 
acetamide separate. The alkyl-derivatives just described are only 
very slowly attacked by ammonia. Cyanacefamide, CN^CHa'CONHa, 
crystallises from alcohol in small needles, which melt at 118"; ethyl- 
eyanacetamide, CN'CHEt'CONHa, forms small, nacreous plates which 
melt at 113". 

Ethyl cyanosodacetate readily reacts with carbonic chloride, yield¬ 
ing a crystalline product, Clf*OH(COOEt)a. 
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The alkjl-denvatives are very readily obtained by Conrad and 
Limpach^s method, that is, by the action of the corresponding alkyl- 
iodides on the product of tbe action of an alcoholic solution of sodium 
ethoxide on ethyl cyanacetate. 

The hydrogen of the CH 2 -group is veiT readily replaced by chlorine 
and bromine. The chlorine-derivative, CN'CHChCOOEt, is a colour¬ 
less liquid which has a pungent odour like that of chloropicrin, and 
boils at about 190° ; vapour-density *511. 

Pure cyanacetic acid is readily obtained in well-defined, white 
crystals which melt at 65—66°, and not at 55° as stated by Van 
t/HofE. C. H. B. 

Ethyl Cyanacetate. By A. Haller {Gom'pt rend., 104,1626— 
1027). —When a solution of ethyl cyanacetate in its own volume of 
absolute * alcohol is treated with the theoretical quantity of sodium 
ethoxide, it yields a crystalline magma of ethyl cyanosodacctate, 
CN*CHNa*COOEt, which is dried on porous plates and then over 
sulphuric acid in a vacuum. This compound forms white crystals 
almost insoluble in alcohol, but soluble in water, by which it is 
decomposed. When exposed to air it absorbs water and carbonic 
anhydride. 

If the alcohol is present in sufficient quantity to keep the sodium- 
derivative in solution, the corresponding derivatives of the other 
metals can be obtained by double decomposition, but have not yet 
been analysed. The silver-derivative is yellow, but rapidly becomes 
brown wlien exposed to light, and black when boiled with water; the 
copper-derivative is greenish-blue, and becomes grey when heated 
with water; the zinc-derivative is white. 

When an alcoholic solution of ethyl cyanosodacctate is treated with 
ethyl iodide, it yields a product which hoi's at 210—215° ; with an 
ethereal solution of acetic chloride it yields ethyl cyanaootoacetate, 
identical with the product obtained by the autlior and Held by the 
action of cyanogen chloride on ethyl acctosodacetato. C. H. B. 

a-Metliylamidovaleric Acid. By A. Mexozzi and C. Belloni 
{Oazzeita,\l —119).— -Methylamidovalenc aedd, 

CHaMe-CH 2 -CH(NHMe)-COOH, 

a homologue of sarcosine, is formed by warming a mixture of butalde- 
byde and hydrocyanic acid in molecular proportion, then adding the 
required quantity of raethylamine; the nitrile thus obtained is then 
saponified. The acid crystallises in long, glistening needles very 
soluble in water; it sublimes slightly at 110®, more completely 
at 160°. The salts are very soluble in water and alcohol. The nitrate 
and sulphate crystallise in needles, the sulphate in prisms; the copper 
salt, Ca(C0Hi3NO2)a,2H2O, in violet-blue prisms. V. H. V. 

Substituted Crotonic Acids. By W. Autenrieth (J5er., 20, 
1531—1533).—Escales and Baumann (Abstr., 1886, 879) obtained a 
thiophenylcrotouic acid melting at 176—177° from ethyl )3.dithio- 
phonylbutyrate. The same acid can be obtained from chlorcrotoaic 
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acid, melting at 59°, by tbe action of sodium phenylmercaptide. Tbe 
chlorocrotonic acid melting at 94° yields an isomeric thiopbenylcro- 
tonic acid which melts at 158° with evolution of carbonic anhydride. 
It is much more soluble in alcohol than the isoraeride of higher melt- 
ing point, and the barium salt crystallises with 1 mol. H^O. The two 
thioethylcrotonic acids cori’esponding to the thiophenylcrotonic acids 
melt at 91—92® (from chlorocrotonic acid melting at 69®) and 113— 
115° respectively. N. H. M. 

Croton Oil. By Kobbrt (Ghem. Zeity 11, 416).—Senior found 
that English pressed croton oil dissolved or was miscible with alcohol 
in any proportion not exceeding the volume of the oil employed, but 
that if an excess of alcohol was used, some of the oil was rendered 
insoluble. By this means he separated croton oil into two distinct 
parts possessing different physiological properties, the part soluble 
in alcohol possessing the well-known vesicating but no purgative pro¬ 
perty, whilst the insoluble portion was found to possess the purgative 
but not the vesicating property (Abstr., 1884, 909, 947). 

This separation by means of alcohol, the present author contends, is 
incorrect. The chief element in the solubility is the age of the oil, 
and there are, moreover, some kinds of croton oil soluble in every 
proportion of alcohol. 

He farther states that the purgative and vesicating properties of 
croton oil are due solely to the presence of crotonolic acid which 
exists free and combined as a glyceride in all croton oils. A process 
IB given for the preparation of the pure acid from croton oil. 

J. P. L. 

Acids from Drying Oils. By K. Hazura and A. Friedrich 
(Monatsh, Ghern.yS, 166—164; compare this vol., p. 359).—When the 
acids from poppy and nut oils (30 grams) are saponified with 36c.c. of 
a solution of potassium hydroxide (sp. gr. = 1*27), the product dis¬ 
solved in 3 litres of water, and oxidised with a solution of potassium 
permanganate (30 grams) in water (3 litres), they both yield 4 to 5 
grams of sativic acid, Ci8H3?02(0H)4, melting at 161—162®. When 
the two acids are treated with bromine they yield the same bromo- 
dcrivatives as docs the acid from hemp oil: a compound melting at 
175°, and the compound Cif.H32Br402 melting at 112—116®. Sativic 
arid is also formed when linoleic acid is oxidised in dilute solution; 
when a more concentrated solution is oxidised, sativic acid and Unusic 
arid, Ci^HseOft, are formed. The latter crystallisea from water in 
microscopic needles melting at 203®; it is a monobasic acid. The 
acptyUderivativey Ci8HaoO.XOAc)6, is a thick, yellow oil. When linoleic 
acid in concentrated alkaline solution is oxidised with finely-powdered 
potassium permanganate, azelai’o acid, C 9 Hi 404 , is formed. Bromine 
acts on linoleic acid with formation of a compound, Ci 8 H 3 oBr 402 , iden¬ 
tical with the tetrabromide of tbe dibromo-acid from hemp oil. 

The authors think it probable that linoleic acid cont^nns an un- 
saturaticd acid of the series C«H 2 „. 602 , which yields linusic acid when 
oxidised. The presence of such an acid would also account for the 
fact that linoleic acid dries more readily than the others. 


K H. M.. 
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Acid from Hemp.seed OiL By K. Hazura (MonatsTi. Chem.y 8, 
147—155).—The tetrahromide of the acid from hemp-seed oil. 
Ci 0 H 82 Br 4 O 2 , is formed together with the tetrahromide of the dibromo- 
acidj Ci 0 HnoBreO 2 , when 50 grams of the acid dissolved in glacial acetic 
acid is treated with 21 grams of bromine. It crystallises in white, 
Instroua plates which melt at 114—115°, and dissolve readily in glacial 
acetic acid, chloroform, benzene, ether, and alcohol ; it is insoluble in 
water. The salts, with the exception of the alkali salts, are insoluble in 
water and in ether. The compound Ci 8 HnoBrfi 02 is white, melts at 
177°, is very sparingly soluble in alcohol, glacial acetic acid, benzene, 
&c., insoluble in water. When the acid C]HH 32 Br 402 is reduced with 
tin and hydrochloric acid, the bromine is eliminated but not replaced 
by hydrogen. These results point io the formula CisHgaO-i for the 
acid from hemp oil. Sativic acid is shown to be tein thy dr oxij stearic 
cciif/, CibH 3202 (OH) 4 . Tetracetylsativic acid, Ci8H320XOAc)4, prepared 
by boiling sativic acid with acetic anhydride, forms a light-yellow oil 
insoluble in water, soluble in alcohol, ether, light petroleum, &c. 

N. H. M. 

Ethyl Cyanacetoacetate. By A. Haller and A. Held {Oompt. 
r^nd,, 104, 1627—1629).—The ethyl cyanacetoacetate obtained by 
flames (Trans., 1887, 287) by the action of potassium cyanide on ethyl 
chloracetoacetate is identical with the compound obtained by the 
authors (Abstr., 1882, 1280) by the action of cyanogen chloride on 
ethyl acetosodacetate. The formation of this compound from ethyl 
chloracetoacetate shows that the latter has the constitution 

CUAcCl-COOEt, 

and not CH 2 Cl*CO*CH 2 *COOEt, as supposed by James. 

A much higher yield can be obtained by James’s method than is 
stated in his paper. C. H. B. 

Preparation of Levulinic Acid. By P. Rischbieth (7>< r., 20, 
1773—1775).—The following method is recommended as avoiding the 
use of the large quantities of ether required in the usual process. 
3 kilos, of powdered potato-starch arc added to 3 litres of hydro¬ 
chloric acid of sp. gr. 1 * 1 , contained in a pan on the water-batli, the 
mixture being constantly stirred until all is dissolved to a thin syrup. 
This is then transferred to two capacious flasks provided with reflux 
tubes, and heated for 20 hours in a vigorously boiling water-bath. 
I'ko magma obtained is pressed in order to separate humous substances, 
and the liquid is again heated for some hours on the water-bath in a 
flask connected to a water-pump, when water, hydrochloric acid, and 
formic acid distil. The residual syrup (consisting mainly of levulinic 
acid) is then transferred to a capacious fractioning flask, and heated 
in an oil-bath under reduced pressure, when nearly pure levulinic 
acid passes over at 135—150° under 60 mm. pressure. The distillate 
solidifies completely, either spontaneously or when a fragment of 
crystallised levulinic acid is added. The acid is further purified, with 
but slight loss, by redistillation in a vacuum. The yields is 13 to 14 
per cent, of the starch employed. A. J. G. 
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Salts of LseVulinic Acid. By J. Block and B. Tollkns (Annalen, 
238, 301—302).— Barium Icevulinate, (CftHTOs^laBa + 2H2O, is slowly 
deposited from concentrated solutions in needle-shaped crystals, freely 
soluble in water. Strontium loBvulinate^ (C6H708)*Sr + 2HaO, crystal¬ 
lises in prisms. It is also freely soluble in water, W. 0. W. 

Propylxauthic Acid. By A. Scala (Oazzctta, 17, 78—82).— 
Potassium propyl xanthate^ SK‘CS*OPr, crystallises in yellow, silky 
needles, very soluble in water, sparingly soluble in alcohol and ether. 
Its copper salt is an orange-yellow, the silver salt a pale yellow, the 
lead and mercury salts white precipitates. On adding hydrochloric 
acid to a solution of the potassium salt, the free acid separates as a 
])ale yellow, insoluble oil, rapidly decomposing into its constituents. 
Propyldioxythiocarbonatej OPr*CS*S2’CS*OPr, prepared from iodine and 
potassium propyl xanthate, is a pale yellow oil of peculiar odour. With 
alcoholic ammonia it yields a crystalline precipitate, probably the 
amide of the acid. Methyl propyl xanthate, SMe*CS*OPr, is a pale 
yellow oil of a nauseous, garlic-like odour, boiling at 202—203*5® ; the 
ethyl salt, of similar appearance and odour even more disagreeable, 
boils at 215*6—217*6°, Determinations of the vapour-densities of 
these compounds are given. V. H. V. 

Potassium Manganic Oxalate. By F. Kehrmakn (J?er., 20, 
].594—1596).— Potassium manganic oxalate, KftMn2(0704)6 + 6H80, is 
always obtained as an intermediate product when solutions of potas¬ 
sium permanganate are reduced with oxalic acid in the cold, but in 
the presence of an excess of oxalic acid the reduction goes further, 
and the method is unsuitable for the isolation of the compound. It 
can, howev(3r, be separated if the calculated quantities of finely 
]iowdered hydrogen potassium oxalate and oxalic acid are gradually 
added to a mixture of manganic hydroxide and snow or finely 
jjowdered ice, and the deep purple-red solution, after rapid filtration, 
is mixed with alcohol until crystallisation commences, and then 
allowed to remain for 1 to 2 hours in a mixture of ice and salt. It 
crystallises in almost black, monoclinic prisms, transmitting light of 
a red colour at the edges, and is isomorphous with the corresponding 
iron salt; the two compounds show the same habitus, and when 
mixed in suitable proportions give mixed crystals on the addition 
of alcohol to the saturated aqueous solution. The salt is tolerably 
stable at the ordinary temperature and in the absence of light, but 
sunlight and heat decompose it with the evolution of carbonic anhy¬ 
dride. In water just slightly warm the salt dissolves at first without 
alteration, but soon decomposes with the evolution of much carbonic 
anhydride. The barium salt is obtained in dark red, sparingly soluble 
scales on the addition of barium chloride to a cold solution of the 
potassium salt. W, P. W. 

Addition of Ethyl Malonate to Compounds containing 
Doubly-linked Carbon-atoms. By L. Olaisen (J. pr, Ohem. [2], 
36, 413—415.)—A. Michael has described as a new reaction the 
addition of ethyl malonate or ethyl acetoaoetate to substances with 
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doubly-linked oarbon-atoms (this voL, p. 672). It is pointed out that 
the action of the aldehydes on ethyl malonate and ethyl acetoacetate, 
described by Komnenos and Claiseii, Perkin, Junr., and by Hantzsch, is 
exactly similar, the first product of the action being a non-saturated 
compound, which then again enters into reaction exactly as described 
by Michael (compare Abstr., 1884, 422, 443, 444, 445). H. B. 

fli-Amidoisosuccinic Acid. By G. Koerner and A. Menozzi 
(Oazzetta^ 17, 104—109).— x-Amidolsosucciuic or oc-isoaspartic acidy 
NH 3 *CMe(COOH) 2 , is formed on warming a mixture of pyruvic and 
hydrocyanic acids under pressure; the product is treated with alcoholic 
ammonia, the nitrite formed is best saponified by barium hydrate, and 
the barium salt decomposed by sulphuric acid. The free acid crystal¬ 
lises in transparent prisms, readily decomposed, when heated at lOO'^, 
into a-alanine and carbonic anhydride. In conformity with the 
hypothesis of Van t'Hoff, the acid is optically inactive. The salts of the 
alkali and alkaline earth metals crystallise in needles, soluble in cold, 
more so in hot water; the copper salt forms sparingly soluble, blue 
needles, and the silver salt a white, flocculent precipitate. The hydro¬ 
chloride, sulphate, and nitrate crystallise in transparent prisms. 

V. H. V. 

Butyl Sebacate. By G. Gehrino (Compt. rend., 104, 1289—1290). 
Butyl sebacate is obtained by the action of hydrogen chloride on a 
mixture of normal butyl alcohol and sebacic acid heated at 150°. It 
is a colourless liquid, with an agreeable, aromatic odour and a burning 
taste. It is insoluble in water; is miscible with alcoliol in all propor¬ 
tions, and somewhat less miscible with ether; sp. gr. at 0° = 0*9417; 
at 15° = 0*9329, It boils at 344—345° without decomposition. 
Small quantities on a glass rod burn with a flame with a deep blue 
centre, but the liquid cannot be ignited on the surface by a Bunsen 
burner. 

Butyl sebacate is decomposed by sulphuric acid in the cold, with 
evolution of sulphurous anhydride. With ammonia it yields white 
microscopic needles of sebacamide, C 8 Hio(CONH 2 ) 2 , and when treated 
with chlorine in sunlight a solid is formed, which is probably 
CioHiACaCla)^. C. H. B. 

Perchloramyl Perchlorosebacate and Perchlorobutyl Per- 
cblorosebacate. By G. Gehring (Compt, rend.y 104, 1624—1625).— 
When diy chlorine is passed into a flask containing isoamyl sebacate 
exposed to sunlight, the chlorine is somewhat rapidly absorbed with 
considerable development of heat. When the energy of the reaction 
diminishes the flask is gradually heated, the temperature being even¬ 
tually raised to 230°. The substance becomes solid, but continues to 
absorb chlorine, and again becomes liquid. After about four days, 
long, white needles separate, and these are removed from time to time 
and dried over lime and sulphuric acid in a vacuum. They are purified 
by sublimation and washing with water and alcohol. The compound 
tnus obtained is perchloramyl perchlorsehacatcy (C6Clii)3CioCli804. It 
forms long, semitransparent, rhombic prisms, which melt at 179°, 
subKme readily, and when exposed to moist air become yellow, 

VOL. LIU 8 h 
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reninoDs, and acid, and eventuallj volatilise. It has an aromatic 
smell, but no taste, is of a waxy consistency and cannot be pow¬ 
dered. It is heavier than water, and is volatile in water vapour. 
It will not dissolve in water, but is slightly soluble in alcohol and very 
soluble in ether, chloroform, benzene, light petroleum, and tereben- 
thene. 

Perchlorohufyl perchhrosehacate^ (C4Cl9)2CioCli604, is obtained in a 
similar manner, but the action is still more rapid. It forms snow- 
white, hexagonal prisms, which melt at 172® and boil at 200^. Its 
other properties resemble those of the preceding compound, but after 
washing with much water it becomes hard and brittle. 

C. H. B. 

Reciprocal Transformation of the Optically Active Aspara¬ 
gines. By A. PiUTTi (Gazzetta^ 17, 126—128).—The inactive aspartic 
acid,^ when converted into the ethereal salt, and then heated with 
alcoholic ammonia, yields a crystalline mixture of the optically active 
asparagines. The transformation is somewhat similar to that effected 
by Jungfleisch in the case of tartaric acid. The monethyl aspartate is 
best obtained by decomposing the copper salt with hydrogen sulphide; 
it crystallises in micaceous laminm, melting at 200® with decomposi¬ 
tion. V. H. V. 

Alkyl-compounds of Bismuth. By A. Makqtjardt (Ber., 20, 
1516—lf>23. Compare Michaelis and Michaelis and Polls, this voL, 
p. 368).—These compounds are prepared by adding an ethereal 
solution of bismuth bromide (2 mols.) to a solution of zinc alkyl in 
ether. The ether is afterwards distilled off in a current of carbonic 
anhydride, and the residue treated with aqueous soda in an atmo¬ 
sphere of hydrogen when the bismuth alkyl separates. 

TrimetliylbiwiufJiine, BiMoa, is a clear, mobile, stron^jly refractive 
liquid, having a very disagreeable, irritating odour, sp. gr. = 2*30 at 
18®. It fumes in air but does not inflame. It boils at 110”, dissolves 
readily in ether, alcohol, glacial acetic acid, and light petroleum ; it is 
insoluble in water. When heated in air it explodes violently. It 
distils readily with steam, hut decomposes when long in contact with 
water. Strong hydrochloric acid decomposes it with formation of 
bismuth chloride and methane. 

Dimethylbismuthine chloride, BiMe 2 Cl, separates in flakes when 
chlorine is passed through a solution of trimethylbismuthine in light 
petroleum, kept cold by means of ice and salt, and is purified by 
washing with a mixture of alcohol and much ether. It melts at 116® 
and dissolves readily in alcohol; it is insoluble in ether. 

Dimethylbismuthine bromide, BiMe 2 Br, forms a white powder, readily 
soluble in alcohol, insoluble in ether. It inflames when warmed. 

Methylbif^muthine dichloride^ BiMeCl 2 , is obtained by the action of 
trimethylbismnthine on bismuth chloride dissolved in glacial acetic 
acid. It separates in yellowish-white plates, melts at 242®, and dissolves 
sparingly in alcohol and glacial acetic acid, and is insoluble in ether, 

MethyllmmutMne dibromide, BiMeBr 2 , forms a yellow powder melt¬ 
ing at 214®; it is insoluble in ether, sparingly soluble in alcohol, 
benzene, &q. The diiodide, BiMela, is prepared by heating methyl 
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iodide and triniethylbismnthine at 200®, and forms lustrous, brick-reJ 
crystals, rather readily soluble in alcohol. It becomes black when 
exposed to light, and melts at 225® with decomposition. 

Diethylhisniuthine Iromide^ BiEt 2 Br, is a powder; it inflames in 
air. The chloride, BiEtCh (Diiiihaupt, Annalen^ 92, 371), and the 
bromide, BiEtBrQ, were prepared in like manner to the methyl-com¬ 
pounds. The iodide, BiEtl^, forms lustrous, bright-red crystals. 

Methylbismuthine oxide, BiMeO, is obtained by treating with am¬ 
monia the zinco-bromide of bismuth methyl bromide dissolved in 
alcohol. It inflames when warmed, dissolves readily in aqueous soda, 
and is insoluble in water. 

Vimethylhismuthine hydroxide, BiMe 2 *OH, is formed when bismuth 
methyl bromide is treated with water. It is inflammable. Water 
decomposes it slowly. When heated with methyl iodide at 100®, 
bismuth monometliyl iodide is formed. N. H. M. 

Purfuran-derivatives. By G. Nuth (Ber., 20, 1332—1338).— 
Hantzsch described (Abstr., 1880, 707) the formation of complex 
furfuran-derivatives by the action of sodium phcnoxides on ethyl 
ehloracetoacetate, and of sulphuric acid on the resulting compound. 
The author has employed substituted phenols in analogous reactions. 

Ethyl pnranitromethylcumarilate, NO/CeHaCi^Q^^^C’COOEt, 

foi»med from paranitrophenol and ethyl ehloracetoacetate, crystallises 
in white needles, is soluble in ether and the usual solvents, and melts 
at 74°, The free acid forms yellow needles, moderately soluble in 
boiling water, ether, and alcohol; it melts at 178°. Its salts are 
sparingly soluble; the lead, mercury, cobalt, copper, and silver salts 
were prepared. The above I’eaction only took place when the consti¬ 
tuents were heated together in an anhydrous condition. Metanitro- 
phenol appears to act in a similar way, but the yield was very small. 
The ortho-compound gave very unsatisfactory results. Methyl 
salicylate yielded no furfuran-dei’ivative. 

Quinol yielded ethyl 'parahe^izodimeihyldifurfurandicarhoxylnte, 

Qjy-^^C’COOEt^ 2 * This substance cry^stallises in greenish, 

glistening scales, very sparingly solublo in the usual solvents, in¬ 
soluble in cold alkalis; it melts at 150®. The free acid forms a 
yellowish-green, amorphous mass containing 1 mol. HaO, which it 
loses at 110®. The alkaline salts ai*e soluble, the remainder insoluble. 
When distilled with lime, the potash salt yields imrahenzodimethyU 

difurfuran, This crystallises in large, glistening 

tables, having a bluish fluorescence. It is soluble in alcohol, ether, 
Ac., and melts at 108°. 

Quinol yields only the above difurfuran-derivative. When the 
monosodium-compound of quinol is used instead of the di-compoiani 
the result is a diminished yield, but no monofurfuran-derivative is 
formed. 

Catechol likewise yields only ethyl orthohenzodimethyldifurfurandu 
carboxylate. This crystallises in short, white prisms and melts at 

3 2 
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155°. The firee acid resembles that of the para-compound, but contains 
no combined water. 

The para-compounds when warmed with strong salphurio acid 
give the intense blue coloration characteristic of most furfuran- 
derivatives, but the ortho-compounds give a green coloration which, 
on stronger heating, changes to steel-blue. 

The difurfuran obtained by Hantzsch from resorcinol (this voL, 
p. 262) melts at 27° and not at 17° as originally given. L. T. T. 

Normal Propylthiophen-derivativea: Glyoxylio Acids of the 
Thiophen Series. By H. Rupfi (Ber., 20, 1740—1750).—It was 
thought that it might be possible to oxidise propyltbiophen into an 
acid of the formula C 4 SH 3 *CO*CO*COOH, but notwithstending many 
variations in the method of working, «-thiophenic acid was always 
obtained. 

BromopropyltMojphen^ C 4 SH 2 BrPr®, prepared by shaking propyl- 
thiophen with bromine-water (equimolecular proportions), is a colour¬ 
less oil of aromatic odour and boils at 189°. The di5roww>-corapound, 
C 4 SHBr 2 Pr*, is prepared in a similar manner ; it is a clear yellow oil of 
agreeable odour and boils at 248°. A tribromo-derirative seemed 
also to be formed in small quantity at the same time, but attempts to 
prepare it by treating dibromo propyl thiophen with pure bromine 
led to the fo)*mation of tetrabromothiophen. lodopropylthiophen, 
C 4 SH 2 TPr", was also prepared; it is a yellow oil of agreeable odour 
which volatilises with steam, but cannot be distilled alone. Dinitro- 
propylthiopheri, 04 SH(N 02 ) 2 Pr*, is prepared by drawing the vapours 
of propyltbiophen through fuming nitric acid; it is a yellow oil and 
can be distilled with steam. 

Propylthioplienic acid^ C 4 SH 2 pr®’COOH, is obtained as its ethyl salt 
by heating a mixture of iodopropylthiophen (20 grams), ethyl chloro- 
carbonate (10 grams), and 1 per cent, sodium amalgam (600 grams), 
and distilling the product with steam, when the ethyl salt passes over 
as an oil. I'he free acid crystallises in slender needles or lamelles and 
melts at 57° (uncorr.). 

AcetopropyltJiiemne^ C 4 H 2 SPr®*OOMe, is prepared by heating pro- 
pylthiophen dissolved in light petroleum with acetic chloride and 
aluminium chloride. It is a yellow oil of fruity odour and boils at 
255° (uncorr.). The phenylhydrazide is crystalline and melts at 60°. 
The oxime, C 4 SH 2 Pr®*CMe INOH, crystallises in slender needles and 
melts at 55°. 

Propylthienylglyoxylic acid, 04 SH 2 Pr®*CO*COOH, is obtained by 
oxidising acetopropylthienone with an alkaline solution of potassium 
permanganate at the ordinary temperature, as an oil which gradually 
crystallises. 

a-a^Metliylthienylglyoxylic acid, C 4 SH 2 Me*CO'COOH [=2:6], is 
prepared by acetylising a-thiotolen (obtained from levulinic acid) and 
oxidising the ketone so obtained. It melts at 80°. The calcium and 
barium salts were prepared. 

a-^^-^Methylthienylglyoxylic acid, [=3:5?], is prepared in like 
manner from ^-thiotolen (from pyrotartaric acid). It crystallises in 
long needles, melts at 142° and sublimes, even at the ordinary tempera** 
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tare. When heated with hydroxylamine and aqueous potash it yields 
a nitroBO-acid, 04SH2Me*0(NOH)*COOH, which crystallises in colour¬ 
less needles and melts at 104®. The phenylhydrazide melts at 141°. 
The acid does not react with bromine. 

»^»*Dimethylth{enylglyoxyUc acid, C4SHMe2’CO*COOH [= 2:5:3], 
is formed, together with an acid melting at 106°, by oxidising aceto- 
thioxylen (Messenger, Abstr., 1885, 1205). It is obtained as an oil 
which gradually solidifies. 

From these results it follows that the acetylised thiophens when 
oxidised first yield glyoxylic acid, and this, whether or no the carbon- 
atom to which the acetyl-group is attached is in direct union with 
the sulphur-atom. A. J. G. 

Bye-products of the Manufacture of Thiophen. By V. 

Meyer And K. Neure (J?er., 20, 1756).—The material worked on was 
an oil boiling above 220° obtained in the manufacture of thiophen by 
distilling succinic acid with phosphorous sulphide. When exposed to 
cold, the greater part crystallised; the crystals proved to be thio- 
succinic anhydride. Small quantities of succinic anhydride were 
also obtained. The liquid portion when distilled with steam, gave 
a distillate heavier than water, most of which was soluble in 
alkalis. The insoluble portion was too small for proper investigation; 
it probably contained the still unknown thienyl sulphide. The sub¬ 
stance soluble in alkali proved to be thienyl mercaptan, and as a con¬ 
siderable amount was obtained further investigation of its derivatives 
was made. 

The acetate, C4SH3*SAc, is a colourless oil boiling at 230—232°. 
Thienyl duulphide, 82(048^13)3, obtained by the spontaneous evapora¬ 
tion in contact with air of a solution of the mercaptan in concentrated 
alcoholic ammonia, crystallises in yellow, lustrous needles and melts at 
55—56°. The silver salt, C4SH3*SAg, is obtained as a yellow precipi¬ 
tate on adding silver nitrate to a neutralised solution of the mer¬ 
captan. Methyl thienyl thioether, C48Il3*SMo, is obtained by the action 
of sodium hydroxide and methyl iodide on the mercaptan; it is a 
colourless oil and boils at 186°. 

If thienyl mercaptan is mixed with powdered diazobenzcnesulphonic 
acid and a little water added, the liquid boils with vigorous evolution 
of gas, and an oil soluble in ether is formed. This reaction, which 
differs very essentially from that ctf phenyl mercaptan, could not bo 
further studied from Yvant of material. A. J. G. 

Formation of Croconic Acid from Benzene-derivatives. By 

R. NiETZKi (Ber,, 20, 1617—1620).—When aqueous potash or soda is 
added to a solution of an alkaline salt of rhodizonic acid, the intense 
reddish-yellow colour changes to a pale-yellow and is not restored on 
neutralisation with an acid, whilst the resulting solution on acidifica¬ 
tion with acetic acid and treatment with barium chloride remains 
clear, and only begins to deposit the yellow barium croconate after 
remaining for one day. The intermediate compound thus evidently 
formed during the conversion of rhodizonic into croconic acid is 
obtained as a flocculent, orange-yellow barium salt on addition of 
ammonia to the acetic acid solution after treatment with barium 
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chloride, and the yield is equally good whether the operation is con-^ 
ducted in air or hydrogen. The new barium salt is identical with the 
barium salt of croconic acid hydride (Abstr., 1886, 449), but on 
analysis gives figures which agree better with the formula OsHaOsBa 
+ 2 H 2 O than that previously assigned to the compound. Croconic 
acid hydride, C 6 H 4 O 6 , most probably has the formula 

and adopting the suggestion thrown out by Zincke (Ber., 20, 1267, 
footnote), the author considers that rhodizonic acid first yields a 

labile hydroxy-acid, <[QQ.Q|Qg^>C(OH)*COOH, which at once 

breaks up into carbonic anhydride and croconic acid hydride. 

W. P. W. 

The Halogen Carriers in the Natural Groups of the Ele¬ 
ments. By C. WiLLGERODT (J. Chem. [2], 35, 391—400). — 
Benzene was treated with chlorine in the dark and in presence of the 
various substances examined, the alteration in weight noticed, and 
the product then subjected to fi-actional distillation. Yttrium and 
yttrium chloride are without action, lanthanam has a slight action; 
titanium none, germanium and germanium chloride none; zirconium 
is very active, and is thus the first active clement in the carbon-group; 
cerium and cerium chloride are inactive, thorium and thorium chloride 
are almost inactive. Vanadium oxychloride, VOCI 2 , acts slightly ; 
niobium and niobium chloride are active, didymium chloride is 
inactive, but tantalum and tantalum chloride are active. Of the 
elements of the oxygen-group, molybdenum and tellurium have already 
been shown to be very active; chromic chloride is inactive, and it 
therefore appears unlikely that sulphur is a chlorine carrier as has 
been stated previously by the author, and he now shows that the 
monochloride is quite inactive; uranium and uranium tetrachloride 
are active, the latter especially so. In the fluorine-group the only 
known chlorine carrier is iodine. H-. B. 

The Halogen-benzene Haloids: a-Trichlorobenzenehexa- 
chloride. By C. Willgbrodt («/. pr, Chem, [2], 36, 415—416). 
—Reference is made to previous work and to further experiments 
on paradichlorobenzenehexachloride. a-Trichlorobenzenehexachloride, 
C 6 H 8 Cl 3 ,Cl 6 [CI 3 = 1:2 :4], is crystalline, melts at 95—96^ and when 
heated with alcoholic potash yields pure hexachlorobenzene. H. B. 

Action of Acetylene on Benzene in presence of Aluminium 
Chloride. By R. Varet and G. Vienne {Gompt, rend.y 104, 1375— 
1377 ).—A mixture of benzene (200 grams) and aluminium chloride 
(50 grams) was treated with a current of acetylene for five hours per 
day during six days. At the beginning of each treatment, the liquid 
was gently heated, but afterwards the heat developed bv the reaction 
itself was suflBcient. The product was washed with water and 
alkalis, and then fractionated. It consisted of 80 parts of cinna- 
mene, boiling at 143—145®, 15 parts of diphenylethane boiling at 
265—270®, and 6 parts of dibenzyl boiling at 280—286®. 
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No naphthalene hydride, OioHio, nor hydrocarbon, CiiHi,, was 
formed. C* H. B. 

Influence of Light on the Action of Halogens on Aromatic 
Compounds. By J. Schramm {Monatsh. Ohem., 8, 101—106).— 
Chlorine acts quickly on ethylbenzene in sunlif^ht, with rise of tem¬ 
perature and formation of chlorethylbenzene; if sunlight is cut off by 
clouds or if the chlorine is passed in too quickly, sulDstitution takes 
place in the benzene nucleus. The constitution of the product was 
determined by the method employed by Radziszewski for deter¬ 
mining the constitution of at-bromethylbenzene. No other product 
is formed. 

The action of chlorine on boiling ethylbenzene is much slower than 
in sunlight. The product contains the same chlorethylbenzene as that 
formed when the reaction takes place in sunlight (compare Abstr., 
1886, 451). N. H. M. 

Phenol. By E. Mylius {Arch. Pharm. [3], 25, 308).—^Various 
reasons have been assigned for the red colour of phenol; the author 
attributes it to the action of the alkali obtained from the glass con¬ 
taining vessel. He has previously pointed out the groat difference in 
the solubility of various g]a.sses, and the resulting precipitates 
induced in morphine and antimony solutions, &c. This is quite suffi¬ 
cient to account for the coloration (that is, the oxidation of phenol). 
Of course this is not sufficient to account for the colour where the 
phenol is red under all circumstances, but only when one and the 
same sample becomes rod in one flask and not in another. 

J. T. 

Action of Sulphur Dichloride on Phenol. By G. Tassinahi 
{Oazzetta, 17, 83—87 and 90—94).—A Yiolent reaction takes place 
on mixing sulphur dichloride and phenol; if this be moderated 
by lowering the temperature, a yellow solid gnidually separates, 
which can be purified by solution in alkali and reprecipitation 
by carbonic anhydride. The compound, hydroxi/phenyl sulphide^ 
S(C 0 H 4 'OH) 2 , crystallises in leaflets, melting at 150°, sparingly soluble 
in cold, more readily in hot water. The reaction leading to its for¬ 
mation is as follows :— 2 C 6 H 6 - 0 H + SCI, == S(CeH 4 -OH), 4 - 2 HCI; 
it is, however, probable that the phenolic hydrogen is at first dis¬ 
placed by the sulphur, and subsequently by an intramolecular change ; 
the sulphur-atom displaces hydrogen in the phonyl-group. The metallic 
derivatives are unstable, but the acetyl-derivative, (C 6 H 4 'OAc)»S, is a 
sparingly soluble, crystalline substance, melting at 92—94", partially 
decomposed on boiling with water, readily by alkalis. 

In like manner parahromophenol yields a corresponding bromo- 
derivative, S(C 6 H 3 BrOH) 2 , melting at 175—176°, converted by 
hydrogenation with zinc-dust into a hydroxyphenyl sulphide, crystal¬ 
lising in micaceous scales, isomeric with the compound above 
described. It melts at 128—129°, is very soluble in caustic potash, 
and gives a blue coloration with ferric chloride. 

The homologuoR of phenol yield similar derivatives ; in the paper 
are described paramethylhydroxyphenyl sulphide, melting at 117-—^ 
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118®, the cort*espoiiding ortbo-derivatiye, melting at 123—124®, 
par(m>eihylpropylhydroj&yphenyl sulphide, melting at 152—153®, and 
hydroxynaphthoyl sulphide, melting at 214—215^, probably identical 
with a compound obtained by Merz and Weith directly from 
/3-naphthol. V. H. V. 

Derivatives of Orthobenzoquinone. By T. Zinokb (JJer., 20, 
1776— 1777) .—Notwithstanding numerous attempts, oithobenzo- 
quinone has never been prepared; the author, however, has now 
succeeded in obtaining its tetrabromo- and tetrachloro-derivatives by 
oxidising the corresponding catechol compounds. 

Tetrabromorthoquinone, CeBriO*, is best obtained by dissolving 
tetrabromocatechol in hot glacial acetic acid, allowing to cool some¬ 
what, and adding excess of nitric acid (sp. gr. 1*4) previously dilated 
with glacial acetic acid. The liquid turns deep red; it is allowed to 
remain for a few minutes, and the quinone then precipitated by the 
careful addition of water. The oxidation may also be effected with 
chlorine or bromine, but the result is far less certain than with nitric 
acid; finally the substance can be obtained directly from catechol by 
adding bromine to a hot solution of catechol in glacial acetic acid. 
It crystallises in thick, dark garnet-red prisms and tables, or, by 
quick cooling, in dark red, transparent plates of metallic lustre, melts 
at 150—151®, and is readily soluble in ether, alcohol, benzene, and 
glacial acetic acid, sparingly soluble in light petroleum. It is charac¬ 
terised by its oxidising powers ; thus it oxidises quinol to quinone or 
quinhydrone, and dimethylaniline and methyldiphenylamine to blue 
oolduring matters, being at the same time itself reduced to tetra¬ 
bromocatechol. With aniline it yields a compound crystallising in 
bluish-black plates or thick needles, and nielting at 172—173® ; this 
compound would seem, however, to contain several aniline residues, 
and may, therefore, probably be a derivative of ordinary quinone. 

The substance described by Stenhouse as erythrobromocatechol is 
considered by the author to be impure tetrabromorthoquinone. 

A quinhydrone-like substance is obtained by mixing equal parts of 
tetrabromorthoquinone and tetrabromocatechol dissolved in ether or 
benzene, and separates on evaporation in black, lustrous needles, 
which melt with change of colour at about 110°. 

Tetraehlorotthoquinone, C 6 C 1402 , is prepared by the action of nitric 
acid on tetrachlorocatechol or directly by the action of chlorine on 
catechol. It is more difficult to prepare than the bromo-compound, 
which it resembles in appearance and reactions; it is, however, more 
soluble in glacial acetic acid, and melts at 131—132®. 

TetrcHsJihrocatechol is obtained by passing chlorine into a hot con¬ 
centrated solution of catechol in glacial acetic acid ; it ciwstallises in 
colourless needles or thick plates, and melts at 174®. Tetrabromo¬ 
catechol melts at 192—193®, not 187° as stated by Stenhouse. 

A. J. G. 

Dinitroso-orcinol and Dinitrosoresoroinol. By H. Gold¬ 
schmidt and J. Steauss (J?er., 20, 1607—1611);—The behavioar of 
dinitroso-orcinol towards hydroxylamine should afford evidence as to 
whether it is a nitroso- or an isonitroso-derii^ative, since it is to be 
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supposed tbat in the latter case it would readily exchange the two 
atoms of oxygen present in the ketonic condition for two isonitroso- 
groups. 2 grams of the compound were heated at 100® with 15 grams 
of alcohol and 2 grams of solid hydroxylamine hydrochloride; after 
some time complete solution took place, and on further heating 
toludiquinoyltetroxime^ C 6 HMe(NOH) 4 , separated as a yellow com¬ 
pound, indistinguishable in appearance from dinitroso-orcinol, and 
very sparingly soluble in all ordinary solvents. When this is heated 
with acetic anhydride, and the resulting solution poured into aqueous 

N N 

soda, the anhydride^ is obtained as an oil 

which crystallises from benzene in flat, white needles melting at 47*^. 
Toludiquinoyltetroxime, dissolved in aqueous potash, and treated with 
a hot solution of potassium ferricyanide, yields the oxidation-product, 

"Nro NO 

(comp. Koreflf, Absfcr., 1886, 363; Ilinski, 

tbkLy 472); this crystallises from benzene in pale yellow, thin, trans¬ 
parent needles, melts at 103°, and when moist becomes coloured red 
on exposui'e to the air. 

Dinitrosoresorcinol, when similarly treated with hydroxylamine 
hydrochloride, yielded a compound richer in nitrogen ; it could not, 
however, be obtained pure, but when heated with acetic anhydride 
was converted into the anhydride of diquinoyltetroxime, CcHaNiOg. 
This crystallises in white needles, melts at 61°, and is soluble in 
benzene and ether. 

Dinitrosoresorcinol may therefore be regarded as diquinoyldioxime, 
C6H202(N0H)2 [NOH : O = 1 : 2 and 5 : 4], and dinitrosorcinol as 
toludiquinoyldioxime, C6HMc02(N0U)2[N0H : O : Me : 0 : NOH = 
1 : 2 : 3 : 4 : 5]. W. P. W. 

Action of Acetaldehyde on Polyvalent Phenols. By H. Causse 
(/. Fhann, [5], 15, 554—556).—The publication of a memoir by 
Claus and Trainer on the action of acetaldehyde on some moTiatomic 
phenols has led the author to publish a resume of his researches on the 
aromatic acetals. In the action of acetaldehyde on some polyvalent 
phenols, the products obtained difler completely according to the 
method of preparation. Taking pyrogallol for example, 10 parts 
dissolved in 100 parts of water was mixed with 2 gi*ams of sulphuric 
acid and heated at 60°, dilute aldehyde was then dropped in. The 
liquid became brown but nothing detinite separated out. On 
removing from the water-bath, the temperature dropped, the liquid 
became troubled, the temperature rose, and the vessel became filled 
with a brown spongy mass. In this same liquid, maintained at 60°, 
if Bulphuric acid is added in 5 c.c. portions up to one-tenth, and 
better, a solution made up of sulphuric acid 1 part, sodium sulphate 
1 part, water 9 parts, the reaction is quite different, instead of a resin¬ 
ous body, beautiful crystals are obtained. These facts apply to catechol 
as well as to resorcinol, and the products obtained are clearly crystal¬ 
line. The nature of the product depends moreover on the temperature. 
To 10 parts of hydrogen potassium sulphate dissolved in lOO parts of 
water is added 10 grams of resorcinol and 15 c.c. of pure aldehyde of 
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one-fifth. The flask is stoppered and heated at 20®. Crystals soon 
form and rapidly increase in volume. The liquid filtered from the 
colourless crystals and heated at 60® gives large, yellow crystals. The 
colourless crystals have a composition approaching to acetal sesqui- 
hydrate. The slight deviation in composition is due to the facility 
with which the hydrate parts with water of crystallisation. Exposed 
to the air it gradually becomes yellow ; the same transformation is 
more readily efEected by the action of anhydrous solvents. Thus 
anhydrous ether dissolves the colourless crystals, and deposits volu¬ 
minous, anhydrous, yellow crystals which the author has described 
as resorcinol-acetal. The latter can exist in two forms—the one 
hydrated and colourless, the other yellow and anhydrous. J. T. 

Formation of Haloid Substitution.derivatives of Amido- 
compounds by the Reduction of Nitro-derivatives of Hydro- 
barbone. By E. Kock (Ber.. 20, 1567—1569).—Some time ago the 
author/observed that the reduction of me tan itro toluene with zinc- 
dust and hydrochloric acid results not only in the formation of meta- 
toluidine but also of a solid compound which on examination is found 
to be identical with the chlorotoluidine (m. p. = SS*") described by 
Goldschmidt and Houig (this vol., p. 363). An examination of the 
action of various reducing agents on other nitro-derivatives, under 
conditions as similar as possible with respect to temperature and con¬ 
centration of the acid, has led to the results summarised in the 
table (p. 811). 

The yield of the chlorinated amine is considerable; for example, 
from 70 grams of nitrobenzene, 29 grams of aniline and 17*5 grams 
of pure parachloraniline were obtained. The temperature during the 
reduction is found to exercise an essential influence on the yield of the 
chlorinated derivative. 

The following derivatives of the chlorotoluidine (m. p. = 83®) 
are described i-—The sulphate^ (C 6 H 3 MeCbNH 2 ) 2 ,H 2 S 04 , spiringly 
soluble in water; diorthochlorometatolyloarbamide, CO(NH*C«H 3 MeCl)«, 
crystallising in small scales melting at 271®; and the thiocarbamide^ 
CS(lfH*C 6 H 3 MeCl) 2 , crystallising in small, silky needles melting 
at 177®. W. P. W. 

Metanitroparaohloraniline. By A. Claus and A. Stiebel 
(Ber., 20, 1379—1382).—When orthoparadinitrochlorobenzene is 
dissolved in alcohol, concentrated hydrochloric acid added, and then 
just suflBcient stannous chloride to reduce one nitro-group, the 
principal product is metanitro-orthochloraniline, which separates on 
the addition of water. If the mother-liquor is neutralised with 
ammonia a small quantity of metanitroparachloraniline is precipitated. 
This compound is also formed by nitrating parachloraniline dissolved 
in a large excess of strong sulphuric acid. It is soluble in alcohol, 
ether, chloroform, and boiling water; crystallises in long needles, and 
melts at 102*5—103® (uncorr.). It is more basic than the above 
orthochloro-derivatives, but its salts are decomposed by water. The 
platinocMorvie forms red crystals which decompose at 270®. The 
acetyUderivative forms yellow needles melting at 99—100"'. The con- 
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stitution was proved by replacing tbe atnido-group by hydrogen and 
also by chlorine. The authors intend to make use of this compound 
in the synthesis of quinoline-derivatives. L. T. T. 


Boiling Points of Diphenylamine and its Homologues. By 

C. Grabbe (Annalen^ 238, 362—363).—The author has carefnlly 
redetermined the boiling points of the homologues of diphenylamine, 
and obtained the following results :— 


Diphenylamine •... 
Phenylorthotoluidine 
Diorthotolylamine .. 
Phen j Iparatol ui dine 
Diparatolylamine.... 


But. 727*5 mm. Bar. 760 mm. 
300® 302® 

305 — 

312 — 

317—315® — 

328*5® 330*5 

W. C. W. 


Dibenzylaniline and its Derivatives. By C. Matzubaira (Ber., 
20, 1611—1617).— Dibenzylaniline^ PhN(C 7 Hi) 2 , is prepared by heat¬ 
ing a mixture of benzyl chloride (15 paita), aniline (5*4 parts), and 
sodium hydroxide (3 parts) at 100° for about three weeks until a sample 
ceases to give the green colour of nitrosodibenzylamine when treated 
with hydrochloric acid and sodium nitrite. It crystallises in colour¬ 
less needles, melts at 67°, and is readily soluble in ether and benzene, 
sparingly soluble in cold alcohol and acetic acid, and insoluble in 
water. It is a feeble base, and its salts are decomposed by water; 
the hydrochloride^ NPh(C 7 H 7 ) 2 ,HCl + H 2 O, forms lustrous, prismatic 
crystals; the platinochloride, [NPh(C 7 H 7 ) 3 j 2 ,H 2 PtOl 6 , crystallises in 
thin, orange-yellow scales, and ihe picrate crystallises in long, yellow 
needles, melting at 131—132° with decomi)osition. Nitrodihenzylanu 
line, N 03 'C 8 H 4 'N(C 7 H 7)2 [NO 2 : N == 1 : 4], is formed when dibenzyl¬ 
aniline in acetic acid solution is nitrated in the cold with the theo¬ 
retical quantity of fuming nitric acid. It crystallises in yellow needles, 
melts at 130°, and is soluble in ether and benzene, sparingly soluble 
in hot alcohol. Nitrodibenzylaniline is destitute of basic properties, 
and is unaltered when boiled with hydrochloric acid or aqueous soda. 
On reduction with tin and hydrochloric acid it yields amidodibenzyU 
aniline, which Crystallises in colourless, lustrous needles, melts at 
89—90®, and is soluble in ether and hot alcohol. Tbe base becomes 
coloured brown on exposure to air, and yields with feeble oxidising 
agents, such as ferric chloride, an intense red colour, which gradually 
changes, particularly on heating, to a dark yellow; but if sulphuric 
acid is present, ferric chloride forms with the base a blue precipitate 
insoluble in water. When heated with hydrochloric acid it decom¬ 
poses into benzyl chloride and 1 : 4 diamidobenzene. Amidodibenzyl- 
aniline combines with benzaldehyde in the cold, forming a molecular 
compound, NH 2 »CeH 4 *IT(C 7 H 7 ) 2 ,CHPhO ; this is a yellow microcrystal¬ 
line substance melting at 130®, and is decomposed by dilute acids into 
its constituents. Nitrosodibenzylaniline, NO*08H4*N(C7H7)2 [NO: N 
= 1:4], is obtained when a well-cooled mixture of dibenzylaniline, 
hydrochloric acid and alcohol is treated with amyl nitrite. It crystal¬ 
lises in thin plates which appear steel-blue by reflected qnd green by 
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transmitted light, melts at 91—92®, is soluble in alcohol, ether, and 
carbon bisulphide, and on reduction with tin and hydrochloric acid 
yields the above amidodibenzylaniline. W. P. W. 

Benayl-derivatives of Hydroxylamine. By F. Waldkr {Bpt,, 
20, 1751—1755 ; compare Abstr., 1886, 796 ; this vol., p. 246).—The 
base, N 2 ( 07117 ) 40 , previously described, when heated with hydrochloric 
acid for some hours at 220 ®, yields much benzaldehyde together with 
resinous*substances and a little benzylamine. 

Dihenzylethylamine^ NEt(C 7 H 7 )„ is obtained by the action of ethyl 
iodide and sodium ethoxide on dibenzylhydroxylamine. It is a pale- 
yellow liquid, boils about 300*", is readily soluble in alcohol, ether, and 
acids, and shows strongly marked basic characters. The platino- 
chloride forms thin plates. In this reaction a crystalline base, Ci 3 H 2 iN, 
of unknown constitution is also formed. It forms slender, interlaced 
needles, melts at 83—84°, and explodes when quickly heated. From 
these I'esults it follows that the reaction with ethyl iodide is quite 
different to that with methyl iodide. 

By the action of propyl iodide and sodium propoxide on dibenzyl¬ 
hydroxylamine, propyl ether, benzylamine and benzyl benzoate are 
formed. With ethyl iodide and sodium ethoxide it yields ethyl cetyl 
ether, benzyl ether, and benzylamine. 

Dibenzylhydroxylamine mercurochloride^ If(C 7 H 7 ) 2 *OH,HHgCl 3 ,forms 
white, crystalline plates; the picrate crystallises in lustrous, yellow 
plates, and melts at 151° (corr ). 

Dibenzylhydroxylamine gives, after a time, a sulphur-yellow colora¬ 
tion with a colourless solution of fei'ric chloride (compare Landwehr, 
this vol., p. 124). A. J. G. 

Intermediate Products in the Formation of Indole from 
Dichlorether and Aromatic Amines. By J. Bertjnerblau and 
H. PoLiKiEV (Monatsh. Ohem,^ 8, 187—191).— Monochlorethylidenf^- 
anilide, CHaCbCH ! NPh, is prepared by dissolving dichlorether in 
an equal volume of water, adding water, and boiling for 15 to 30 
minutes. As soon as it is cold an aqueous solution of aniline is added. 
After some hours, the product is washed with a little water containing 
hydrochloric acid, and then with water alone until free from chlorine. 
It is an amorphous substance, insoluble in water, readily soluble in 
alcohol, less in ether; it melts at 86—87®. Wlien dried until of 
constant weight it forms a reddish-brown powder melting at 135— 
136°. When treated with potassium nitrite and dilute hydrochloric 
acid in the cold, a yellowish-brown, amorphous compound is obtained 
which gives a green and then a greenish-blue solution when treated 
with phenol and sulphuric acid. The colour changes to red when the 
solution is diluted with water, but returns to green on addition of 
alkali. 

AnilidoethjUdeneanilide, NPh ! CH'CHa'NHPh, is obtained by heat¬ 
ing monochlorethylideneanilide (4 grams) with aniline (5 grams) in 
a small flask on a sand-bath. It dissolves rather readily in alcohol 
and ether, and melts at 103—105°. 

. Monochlorethylideneparatoluidef CHaChCH I N*C 8 H 4 Me, is prepared 
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by dissolving 22 gi’ams of dicblorether in 20 c.c. of water, adding 
180 c.c. of water, and boiling for 20 to 30 minutes. 33 grams of 
paratoluidine dissolved in a little alcohol and suspended in I litre of 
water is added. As soon as the whole becomes turbid it is filtered as 
quickly as possible and left for four to five hours. It resembles mono- 
chlorethyleneanilide, and melts at 58®. N. H. M. 

Action of Cbloracetio Chloride on Orthamidophenol. By 

0. Aschan (Ber., 20, 1523—1524). — Ghloracetamidopheiwl, 
OH'CeHi'NH’CO'OHjCl, is obtained by the action of chloracetic 
chloride on orthamidophenol dissolved in l^enzene. It crystallises in 
large plates of a silvery lustre, and melts at 136°. It dissolves readily 
in aqueous alkali; when the solution is boiled a compound melting at 

169® is obtained probably of the formula When 

chloracetamidophenol is heated at 170° it is converted with efferves¬ 
cence into an oil. This contains chlorine, and lias a powerful odour. 

By fusing anhydrous oxalic acid with orthamidophenol at 140— 
160° a compound melting at 272° is formed. N. H. M. 

Action of Cinnamic Acid on Diphenylamine in Presence of 
Zinc Chloride. By A. Bkrnthsen (Btr., 20, 1562—1554).— 
When a mixture of cinnamic acid (100 grams), diphenylamine (100 
grams), and zinc chloride (250 grams), is heated for 1-^ to 2 davs at 
240—250°, phenylacridine and a compound molting at 127—128® are 
obtained. 

' Cinnamyldiphenylamine^ CHPh! CH’CO’NPhj, is prepared by heat¬ 
ing diphenylamine (2 mols.) with crude cinnamyl chloride. It crystal¬ 
lises from alcohol in yellowish needles melting at 152—153®. 

N. H. M. 

Action of (Enanthaldehyde and Heptyl Chloride on Di. 
methylaniline in the Presence of Zinc Chloride. By V. 

Auger {Bull, Soc, Chim,, 47, 42—51).—A base of the constitution 
C 6 Hi 3 *CH(C 6 H 4 *NMe 2)2 is formed by treating dimethylaniline and 
zinc chloride with oenanthaldehyde. It crystallises from alcohol in 
long needles, is but slightly soluble in cold alcohol, insoluble in 
water, melts at 69*5°, and boils at 275° under 15 mm. pressure. The 
platinochloride is but sparingly soluble in water and insoluble in 
alcohol and ether. Attempts to obtain a carbinol from the base by 
t)xidation were unsuccessful, as it was invariably decomposed, 
oenanthaldehyde and oonanthylic acid being formed. 

On treating a mixture of equal parts of dimethylaniline and zinc 
chloride with chloroheptane, two compounds are formed: the first is 
a leuco-base having the composition C 23 H 32 N 2 , it melts at 72*6° and 
boils without decomposition at 278° under 15 mm. pressure; the 
platinochloride cannot be prepared in aqueous solutions, as platinum 
chloride acts as an oxidising agent, and a blue precipitate of the 
platinochloride of the oxidised base is formed; prepared from an 
alcoholic solution, however, it forms pale-yellow, sparingly soluble 
crystals. On heating the base with methyl iodide in a sealed tube at 
loO®, the salt 0831182^2,2MeI is obtained; it forms long, silky needles, 
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has a very bitter taste, and is decomposed by heat into the base and 
methyl iodide. On oxidising the leuco-base with ferric chloride, a 
blue hydrochloride of the base €231130^2, is formed; it crystal¬ 
lises in microscopic tables which have a bronze lustre, and is readily 
soluble in water, forming an indigo-blue coloured solution, but 
cannot be crystallised from this solvent as it spontaneously decom¬ 
poses after a short time ; the iodide^ C23H3oT^2,HI, however, which may 
be precipitated by the addition of potassium iodide to the aqueous 
solution of the chloride, is more stable, and may be crystallised from 
hot dilute alcohol, forming small prisms having a green lustre. 

On reducing the base, C23H30N2, with zinc in an acid solution, the 
leuco-baso is again formed. The dehydrated base seems to form colour¬ 
less acid salts, as on adding excess of acid to the blue solutions of 
the normal salts, the colour disappears but returns again on dilution 
or neutralisation. The blue solutions dye cotton and silk a brilliant 
blue, which is not, however, permanent. On adding even dilute 
solutions of potash or soda to the bine solutions, they become colour¬ 
less, a red powder is precipitated, and a strong odour of ammoniacal 
bases is perceptible. 

The second compound formed by the action of ehloroheptane on 
dimethylaniline in the presence of zinc chloride is dimethamvUrphenyl 
hexyl /redone, CeHis'CO'CftHiNAfoi; when crystallised from al(‘oiiol it 
forms long, colourless needles ; it melts at 48*5°, and boils at 190° under 
20 mm. pressure. The corresponding acetoximo, C15H23INOH, was 
prepared ; it crystallises in brilliant, colourless plates, and melts at 99°. 
By acting on the ketone with cold concentrated acid, the mononitro- 
derivative, C6Hi3*C0’C6H3(N02)*NMe2, is obtained; it crystallises in 
yellow, silky needles and melts at 05°. 

As both of the above compounds have such high molecular weights, 
the autlior confirmed their formula by preparing that first described 
synthetically from diphenyl heptane by the following process. The 
diphenylheptane was nitrated and dinitrophenylheptane, 

CoH,3-CH : (C6H4N02)2, 

obtained in the form of a heavy pale-yellow oil, and by reducing this 
with tin and hydrochloric acid, diamidodiphenylheptanc, 

CeHia-CH : (C6H4NH2)2, 

was obtained; this base is a heavy oil which becomes coloured when 
exposed to the air; its nitrate crystallises in small and brilliant 
tablets. By heating the free base with excess of methyl alcohol and 
methyl iodide in a sealed tube at 100° for threo hours, the tetramethyl 
compound is obtained and agrees in every respect with the compound 
obtained by the action of oenanthaldehyde on dimethylaniline in the 
presence of zinc chloride. 

In the course of this research the following compounds were also 
prepared;— 

Nitroheptylbmzene^ C7Hi6*C6H4*N02, prepared by the nitration of 
heptylbenzene at the ordinary temperature; it is a heavy straw- 
qoloured oil, boiling at 178° under 10 mm. pressure. 



816 


ABSTRACTS OF CHEMICAL PAPERS* 


Amidoheptylbenzene^ C7Hi6*06H4’NH2, obtained by the rednction of 
the last compound, is a heavy oil boiling at 175® under 10 mm. 
pressure; its stannochloride crystallises in needles. 

Hexyl phenyl ketone^ OeHn'CO'Ph, obtained by the action of alum¬ 
inium chloride on a mixture of chloroheptane and benzene, crystal¬ 
lises in large, colourless plates, has a faint aromatic odour, melts at 
17°, and boils at about 267® under 740 mm. pressure; the correspond¬ 
ing acetoxime crystallises in slender needles and melte at 55°. 

A. P. 


Tetramethyldiamidothiobenzophenone. By O. Baither {Ber., 
20, 1731—1739).—This substance, CS(C 6 H 4 *NMe 2 ) 2 , or possibly, 


-^C*C 6 H 4 *NMe 2 , as its intense colour scarcely agrees with 


its being a simple ketone, is prepared commercially but has not yet been 
described. It crystallises in fine ruby-rod plates with blue lustre 
and melts at 202°. It is soluble in benzene, carbon bisulphide (1*15 
in 100), acetic acid, chloroform (4*58 in 100), less in ether (0*27 in 
100), and still less in alcohol (0*072 in 100), insoluble in water and 
light petroleum. It can bo volatilised in small quantity, but the 
vapour-density could not be determined. Salts could not be prepared, 
as hydrochloric acid converts it into tetramethyldiamidobenzophe- 
none, and platinum chloride gives a precipitate which does 
contain sulphur. With hydroxylamine it yields the oxime of tetrl*^^ 
methyldiamidobenzophenone described by Munchmeyer (Abst^.j^ 

.C6H4 \ 

forms cantharidine-green plates of coppery lustre, decomposes ajt 
108°, dissolves in water with deep bluish-green colour and re^ 
fluorescence, in alcohol with green colour, and is very little soluble in 
ether. It dyes silk green. Aqueous soda only decomposes it to a 
slight extent at summer temperature, giving the free base, a yel¬ 
lowish-white substance, soluble in ether. 

No definite bromo-derivatives were obtained from the thioketone. 


1886, 877). The methiodide, probably NMe 


When distilled with zinc-dust it yields dimethylaniline and tetra- 
niethyldiamidodiphenylmethane. 

When treated in carbon bisulphide solution with thiocarbonyl 
chloride, CSOh, it is converted into a very unstable colouring matter, 

probably NMe*Cl<3J*^>C(0S01)-C.H4-NMe*. This forms a black 


powder, which dissolves in water to a deep blue solution, but the 
colour soon disappears. If the reaction is conducted in chloroform 
solution and the liquid allowed to remain for some time, the colour 
gradually disappears, and thick, white, crystalline crusts of a 
decomposition product, OChCCeHi’NMe*)^-!- CHCI 3 , separate, which is 
decomposed by water, A. J. G. 


Action of Monatomic Aldehydes of the Fatty Series on Me. 
taparatoluylenediamine. Bj 0. Hinsbbrg (J5er., 20, 1585—1691). 
— Crystallographic examination of benzylbenzenyldiamidotoluene 
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rmonoberizylanhydrobenzoyldiamidotoluene, Abstr., 1886, 943) estab¬ 
lishes its identity with Ladenbupg’s tolabenzaldehydino (Abstr., 
1878, 571). 

Ethylethenyldiamidotolnene is obtained, together with small 

Q uantities of ethenyldiamidotolnene, when metaparatoluylenediamine 
1 mol.), dissolved in acetic acid, is treated in the cold with acetalde¬ 
hyde (2 mols.); the solution is allowed to remain for an hour, heated 
to remove any excess of aldehyde, precipitated with ammonia, and the 
base extracted with ether. After evaporation of the ether, tho base 
is saturated with strong hydriodio acid, and from the resulting solu¬ 
tion the hydriodide separates after some time. The base is identical 
with that obtained by Hiibner (Abstr., 1882, 605) by ethylating 
ethenyldiamidotolnene. 

_iqr 

Isohrltenyldlamidotoluene, C 7 H 6 <^j^jj^C*CHMo 2 , is the ohief pro¬ 


duct obtained when a cold solution of metaparatoluylenediamine in 
dilute acetic acid is treated with an aqueous or alcoholic solution of 
isobutyl alcohol until the whole of the diamine has entered into com¬ 
bination ; after filtration from the insoluble con^pound formed at the 
same time, the solution is precipitated with ammonia and the base 
purified by the repeated recrystallisation of its tartrate. It crystallises 
in colourless needles, melts at 167—158°, is readily soluble in alcohol 
and ether, sparingly soluble in water, and has an intensely bitter 
taste. Its salts generally are very soluble in water with the excep¬ 
tion of the platinochloride and the ferrocyanide; the tartrate^ 
CiiHi4N2,C4H606 + 2 H 2 O, crystallises in white needles, melts at 98®, 
and is also sparingly soluble in water. 

The insoluble compound obtained in the foregoing reaction consists 


of isobutylisobutenyldiamidotoluene^ H it is formed 


in relatively small quantity, and has not been obtained pure. Its 
hydrochloride, Oi 5 H 22 TSr 2 ,HCl, forms large, colourless crystals. 

Propaldehyde and oenanthaldehyde also yield very stable com¬ 


pounds with orthodiamines. The formation of these anhydro^com 


pounds is not materially influenced by the presence or absence of 
solvents, and it is immaterial whether the aldehyde is added to the 
diamine or vice versd, W. P. W. 


Dlaao-coxnpounds, By P, Grtbss (Ber., 20, 1528—1631).— 
Paratriazohenzenemilphmiic acid phenylhydrazme, 

<'^>N-C,H.*S03H,NHPh*NH, + H,0, 

is readily obtained by mixing an aqueous solution of phenylhydrazine 
with paradiazobenzencsulphonic acid, and leaving the whole for some 
hours. The mother-liquor is poured off, the crystals pressed between 
filter-paper and crystallised from hot water. It forms long, narrow, 
yellowish-white, lustrous plates, rather readily soluble in hot water 
and in hot alcohol, insoluble in ether and chloroform. When heated 
it detonates. Alkalis decompose it into phenylhydrazine and para- 
triazobenzenesulphonic acid. 

TOL. Lll. 3 i 
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Paratriazoienzenesulphonic acid^ is prepared 

from the barium salt, and forms white, deliquescent needles, very 
soluble in alcohol. The barium salt^ with 2 mols. H 2 O, is obtained 
from the phenylhydrazine-compound by boiling with barium car¬ 
bonate. It crystallises in almost white, hexagonal plates. 

Triazmaphthalenesulphonic acitl^ Na'CioHe'SOsH, is obtained from 
its phenylhydrazine-compound in a manner similar to triazobeuzene- 
sulphonic acid, and crystallises in white needles, very soluble in 
alcohol and in water. The barium salt forms white plates of a silvery 
lustre, very sparingly soluble. The phenylhydrazine compound re¬ 
sembles the corresponding triazobenzene-derivative in its chemical 
and physical behaviour. N. H. M. 

Constitution of Diazoamido-compounds. By E. Meldola {PhiL 
Mag. [5], 32, 513—529).—Only one diazoamido-^couipound of the con¬ 
stitution X*N 2 'IfHY is known, whichever radicle has been first diazo- 
tised, whilst three ethyl-derivatives are known: (1) prepared by diazo- 
tising X*NH 2 and combining with Y’XHEt; (2) by diazotising Y’XH 2 
and combining with X'NHEt; and (3) by directly replacing the H in the 
compound X*XsH*Y by ethyl. These facts cannot be reconciled with 
the usual formula of Kekule. The conditions to be fulfilled by any 
formula are : (1) that it should be symmetrical so as to represent the 
identity of the mixed diazoamido-compounds; (2) that it should be 
capable of representing more than two isomeric alkyl-derivatives of 
mixed compounds. Griess’ formula, CeH* ! NH I NH I NH I CeHi, is 
objected to, since it represents diazoamido-benzene as a phenylene- 
derivative, and contains three replaceable hydrogens, whilst the dinitro- 
diazoamido-compounds point to only one being present, and it does not 
represent the easy resolution of diazoamido-compounds by acids. 

Victor Meyer’s abandoned formula, represent the 

N of the NH as being directly attached to either of the radicles. The 

formul® <^^>NHXY and N : N I NHXY, due to the author, are 

also discarded, as they do not represent the decomposition by acids 
or the existence of isomeric alkyl-derivatives. Finally the formula 
X*N 

NH<^Y.jf which the phenyl of the radicles X and Y is regarded 

as triatomic, is considered best to represent the reactions of the 
mixed diazoamido-compounds, the phenyl having the constitution 

= accordance with Pittig’s theory of the 

constitution of quinone. The third ethyl-derivative of the mixed 
diazoamido-compounds can now be considered to be formed by the 
replacement of the nitrogen-attached hydrogen of the above formula, 
whilst, owing to the symmetry of the formula, the same mixed diazo- 
amido-compound will be formed irrespective of the order of combina¬ 
tion. Again, by supposing the N I N to be eliminated with the 
radicles X and Y in turn, the production of two diazo- and two 
diamido-compounds by means of hydrochloric acid is explained. On 
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the other hard, this formula does not satisfactorily represent the 
normal compounds. In representing the compound obtained from 
diazotised paranitraniline or para-ethylnitraniline as 

CeH4(NO,)-N^ 


the ethyl-derivatives from diazotised paranitraniline and meta-ethyl- 
aniline and from diazotised metanitraniline and para-ethyJaniline 
should have a similar constitution, but the formula being symmetrical 
the compounds would be identical, whereas they are undoubtedly 
isomeric. Although Kekule/s formula accurately represents the 
reactions of the normal compounds, their stability is at variance with 
such a chain formula, no other instance of which is known amongst 
nitrogen compounds, the author therefore prefers the formula 

the compound splitting when decomposed, so as to 


leave the N I N in combination with the lower X, and thus giving 
only two products. The para-position is chosen for the free bonds in 
the radicle CeHs'", in accordance with the conversion of diazoamido- 
benzene into amidazobenzene, in which the substituents hold the para- 
position. H. K. 


Diazoamido-compounds. By B. Fischer and H. Wimmkr (7^r., 
20, 1581—1583).—A comparison of the methods proposed by Fischer 
(Abstr., 1884, 1014), and by Staedel and Bauer (Abstr., 1886, 943), 
for the preparation of diazoamidobenzene shows that they are equally 
satisfactory in this particular, but that the former is to be preferred 
when mixed diazoamido-compounds are required. The melting point 
of the diazoamidobenzene prepared by either method is 98°, and the 

f roduct obtained by Fischer’s method is free from amidoazobenzene. 

)iazoamidoparatoluene can also be readily prepared from paratolu- 
idine under the same conditions. 

Diazoamido-orthotoluene is formed when orthotolnidine (2 mols.) is 
dissolved in hydrochloric acid (3 mols.) and water (3 mols.), the solu¬ 
tion cooled to —5°, and treated with a solution of sodium nitiite 
(1 mol.), sodium acetate being added as required to remove the hydro¬ 
chloric acid set free. The temperature is maintained at —5® for six 
hours; the crystals of diazoamido-orthotoluene are then separated, 
drained on a tile, dissolved in cooled alcohol, and thrown out of solu¬ 
tion in the crystalline form by addition of ice. It is an orange-yellow, 
crystalline powder, melts at about 50®, and decomposes even during the 
spontaneous evaporation of its solutions in various media, such as 
alcohol, ether, <fcc. 

Diazoamidoxylene^ prepared from xylidine by a similar method, 
Separated as an oil, and could not be obtained in a crystalline state. 

W. P. W. 

Hydroxyaao-compounds. By B. Fischer and H. Wimmer (Per., 
20, 1577—1581).—The authors, working on similar lines to Heumann 
and QSeonomides (this voL, pp, 480, 684), have independently obtained 
hydroxyazo-compounds by the addition of a diazoamido-derivative 
(I mol.) to a phenol (1 mol.) in the fused state. In this way crtho- 
tolueneazoresorcinol is formed from diazoamido-orihotoluene and 

3 i 2 
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resorcinol, alid a ocyleneazoresoreinol, C8He*Na*C(iH3(OH)a, from diazo- 
amidoxyleno and resorcinol; the latter compound crystallises from 
alcohol in fiery-red needles, and melts at 205—206®; it is identical 
with the azo-compound prepared by the action of diazoxylene chloride 
on resorcinol. 

Under similar conditions diazoamidobenzene, diazoamido-ortho- 
tolnene, and diazoamidoparatoluene when added to fused /:l-naphthol 
yield benzeneazo-0-naphthol, orthotolueneazo-^-naphthol, and para- 
toIueneazo-^-naphthol respectively (this voL, p. 55). W. P. W. 

Unsymmetrical Benzoylphenylhydrazlne. By A. Miohaelis 
and F, Schmtdt (Ber.^ 20, 1713—1718).—The doubt expressed in the 
author’s first communication (this vol., p. 365) as to the constitution 
of this compound has now been removed, as it has been found that it 
unites readily with benzaldehyde and with acetone, with elimination 
of water; it must therefore contain a nitrogen-atom in union with two 
hydrogen-atoms, that is, have the formula NPhBz*NHs. The author 
suggests that phenylhydrazine-derivatives, where substitution occurs 
in the NH-group, shall be termed ^-compounds, the term ^-compounds 
being applied to the symmetrical derivatives in which substitution has 
O'^onrred in the NH2-group. The statement (loc. cit.) as to the 
difference in behaviour of the authors’ dibenzoylphenylhydrazine with 
that described by Fischer was due to a misprint in Fischer’s paper; 
the substances are identical. 

The following salts of ^-benzoylphenylhydrazine are described: 
the hydrohromide melts at 191®; the sulphate crystallises in groups of 
slender needles and melts at 191*. The nitrate forms long, lustrous 
plates and melts at 145°; the picrate melts at 122®. 

When treated with nitrous acid in strongly acid solution, a-benzoyl- 
phenylhydrazine is converted into benzoylaniline and nitrons oxide, in 
neutral solution, on the other hand, 'it yields diazobenzenimide and 
benzoic acid. 

a-Benzoyhp-aceiyl'phevylhydrazine^ TTPhBz*SrHAc, obtained by the 
action of acetic anhydride on the base, erystallises in long needles 
and melts at 152—153®; it is also obtained by the action of benzoic 
chloride on ^-acetylphenylhydrazine. 

Benzoylphenylsemicarbazide^ NPhBz*]S’H^CO*NH?, is obtained by the 
action of potassium cyanide on a feebly acid solution of a salt of the 
base. It forms crystalline crusts, melts at 202—203®, and is sparingly 
soluble in benzene, readily in alcoho^l. BiphenylbenzoyUhiosemitar- 
bazide, NPhBz^NH'CS’NHPh, is prepared by the action of phenyl- 
thiocarbimide on the base. It is crystalline, melts at 310®, and is 
sparingly soluble in ether, benzene, chloroform, and hot alcohol. 

Benzylidenebenzoylphenylhydrazide^ NPhBz'N I OHPh, is prepai*ed 
by gently heating a mixture of benzaldehyde and benzoylphenyl- 
hydrazine; it crystallises in very thin needles of silky lustre, melts at 
122®, is nearly insoluble in water, readily in alcohol, and only reduces 
Fehling’s solution after long boiling. 

Acetonebenzoylphenylhydrazide^ NPhBz'N [ CMoa, separates after a 
time from a hot solution of benzoylpheuylhydrazine in acetone, after 
dilution with water. It forms lustrous prisms, melts at 115'5®, and 
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is very soluble in acetone and alcohol, more sparingly in ether, 
scarcely soluble in water. Acetoplienorte benzoylphenylhydrazide, 
NPhBz-If ! CMePh, is obtained after a long time from a mixed 
alcoholic solution of its constituents; it crystallises in colourless 
needles, melts at 124°, and is readily soluble in alcohol, insoluble in 
water. 

Acetylhenzylidenephenylhydraziney NPhAc^N 1 CHPh, is mentioned 
but not described. A. J. G. 

Manufacture of Methyl-violet. By 0. Muhlhauser (Dingl. 
polyt. 264, 37—45).—For the production of this dye 20 kilos, of 
methylaniline and 8 kilos, of phenol are heated at 55° with 175 kilos, 
of rock salt and 10 kilos, of capper sulphate. The operation is con¬ 
ducted in cast-iron cylinders provided with agitators. The oxidation- 
product is then washed with water and treated witli milk of lime when 
the salt and phenol are dissolved, whilst the methyl-violet, copper 
hydroxide, and calcium sulphate are precipitated. The mixture is 
filtered and washed, and the precipitate saturated with hydrogen 
sulphide. The copper is thereby converted into the sulphide, and 
the dye separated from it by means of hydrochloric acid. Tlie violet 
solution is then treated with a filtered solution of salt, which preci¬ 
pitates the colouring matter as a green tarry mass. This is purified 
by solution in hot water and rcprecipitation with salt solution. 1'he 
purified product is washed with water, dried and ground. It is then 
made up into the different brands (violet 3B,.4B, and 5Bj by the 
addition of benzyl-violet. The methyl-violet obtained by this method 
consists of a mixture of tetra- and penta-methylpararos«niline. 

D. B. 

Induline and Azophenine. By 0. N. W[tt (Ber., 20, 1538— 
1541).—Azophenine (Thomas and Witt, Trans., 1883, 117) is best 
prepared by heating amidoazobenzene (2 parts), aniline hydro¬ 
chloride (1 part), and aniline (4 parts) for 24 hours at 80—90°; it 
is washed with alcohol and crystallised from alcohol. When the 
heating is continued for 12 to 20 hours at 125—130°, the product 
consists of induline, CisHuIfj, together with the higher induline, 
GsoHjsNs and its phenyl-derivative, C36H27N6. Azophenine is also 
formed by the action of free nitrosodimethylaniline and nitroso- 
diethylaniline on aniline. If the aniline is replaced by toluidine, 
azoparatoline (Nolting and Witt, Abstr., 1884, 742) is obtained. 

When azophenine is heated at 360°, it is decomposed into aniline, 
fluorindine, and a violet dye. When reduced with tin and hydro¬ 
chloric acid, it yields aniline and a spai’ingly soluble hydrochloride of 
an unstable base. It is concluded that azophenine is an azo-dye, 
formed by the dehydrogenatioii of aniline, and that it contains on the 
one side of one or several azo-groups, the radicle phenyl, on the other 
side, an unknown radicle. 

When induline is distilled with lime, the greater part is carbonised 
and a distillate is obtained containing carbazole, together wdth 
aniline, benzene, and diphenylamine; induline is therefore a diphenyl- 
amine-derivative. N. U. M. 
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Roshydrazine and a New Class of Dyes. By J. H. Zmetm 
(J5er., 20, 1557—1568).—When 5 grams of rosaniline dissolved in 
30 c.c. of strong hydrochloric acid and 70 c.c. of water is treated with 
3*5 grams of sodium nitrite, and the whole then added to a solution 
of 12 grams of tin in 30 c.c. of hydrochloric acid, the hydrazine 
salt separates in green crystals, readily soluble in water, almost inso¬ 
luble in strong hydrochloric acid. The yield is 13 grams. The shade 
of the salt of the new hydrazine, which is called roshydrazine^ is 
somewhat more blue than that of magenta. The solution reduces 
Pehling’s solution in the cold. It readily forms condensation-products 
with ketones and aldehydes. Formic acid yields a red compound, 
acetone, aldehyde, pyruvic acid, and benzophene, red to blue-violet 
compounds, benzaldebydo and ethyl acetoacetate, blue dyes. The 
dyes dissolve readily in alcohol, sparingly or not at all in water. 

N. H. M. 

Aniline Sebate and Diphenyl-sebacamide. By G-. GEHBiiiro 
{Gompt, rend,, 104, 1451—1452).—When aniline (2 mols.) is mixed 
with sebacic acid (1 mol.), dissolved in alcohol, complete combination 
takes place without separation of water, and with formation of aniline 
sebate, (C6H7N)2CioHi804, which is obtained by evaporation in a 
vacuum, and is purified by recrystallLsation from hot water. It then 
forms thin, colourless, highly lustrous, rhomboidal lamell®, which are 
only slightly soluble in cold, but more soluble in hot water, very 
soluble in cold alcohol, and somewhat soluble in boiling ether or 
chloroform. Aniline sebate melts at 134°, and sublimes without de¬ 
composition. It dissolves in concentrated sulphuric acid, and the 
solution gives the colour reactions for aniline with oxidising agents. 

Aniline sebate does not lose water and form an anilide even at 250°. 
If, however, equal parts of aniline and sebacic acid are heated toge¬ 
ther, the temperature being gradually raised to 215°, diphenylsebac- 
amido, (PhNHhCioHiflOii, is obtained, and is purified by recrystallisa- 
tion from alcohol. It forms colourless, odourless, tasteless, rhombic 
scales, which melt at 198° and distil without decomposition above 
360°. It is insoluble in water and light petroleum, and only very 
slightly soluble in boiling ether, but dissolves in alcohol, chloroform, 
and benzene. Phenyl sobacamide is not attacked by alcoholic potash, 
but when fused with potash it yields aniline. It dissolves in con¬ 
centrated nitric and sulphuric acids, but is precipitated unchanged on 
addition of water. When heated with concentrated nitric acid in 
sealed tubes, it yields a nitro-derivative which crystallises in needles. 

C. H. B. 

Action of Thiocarbonyl Chloride on Secondary Amines. 

By O. Billeter (Ber., 20, 1629—1632).— Ethylphenylthiocarbamine 
chloride, CSCbNPhEt, is obtained when ethylaniline (1 mol.) is 
shaken with thiocarbonyl chloride (1 mol.) dissolved in chloroform. 
It crystallises in long prisms, melts at 56*5—57°, and is extremely 
soluble in chloroform, readily soluble in light petroleum and ether. 
Alcohol at first dissolves the compound without change, but decom¬ 
poses it slowly in the cold or quickly on heating into ethylaniline 
hydrochloride, an oil containing sulphur, ethvl chloride, and ethyU 
phmylthiocarhamine oxide, (CS*iN’PhEt)tO. This crystallises in com- 
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pact, citron-yellow needles or prisms, melts at 143—143*5^ and is 
soluble in ether and light petroleum, readily soluble in boiling 
alcohol; 100 parts of alcohol dissolve 0*7 part of the oxide at 15®. 

Methylphmylthiocarhamine cWori/e, CSCl’NPhMe, prepared similarly 
to the ethyl-compound, forms pale-yellow crystals, melts at 34*6—35®, 
and is soluble in light petroleum; if heated with alcohol it yields 
methylphenylthiocarbamine oxide, (CS*NPhMe)aO, in sulphur-yellow 
crystals, melting at 116*5®. 

When either ethyl- or methyl-phenylthiocarbaniine chloride (1 mol.) 
is heated with ethyl- or methyl-aniline (2 mols.) at 100°, a consider¬ 
able rise of temperature occurs and tetra-substituted thiocarbamides 
are obtained; these are soluble in light petroleum and alcohol, but 
insoluble in alkalis. Diethyldiphenylihiocarbamide, CS(NPhEt) 2 , crys¬ 
tallises from light petroleum in white tables, from alcohol in long 
needles or prisms, and melts at 75*5®; the /-derivative forms 

monoclinic crystals and melts at 72*5®, and the tueZ/t/y/e/Z/y/-derivative 
crystallises in forms resembling those of the methyl-derivative, and 
melts at 49*5®. W. P. W. 

Orthamidophenyl Mercaptan. By A. W. Hofmant^ (Bcr., 20, 
1788—1797).—The action of carbon bisulphide on orthamidophenyl 
mercaptan or the corresponding disulphide gives, not as was expected, 

a thiocarbamide, but a mercaptan of the formula CcHiC^g^C’SH. 

This crystallises in lustrous, colourless needles, melts at 179°, has an 
intensely bitter taste, and is insoluble in water, soluble in alcohol, 
ether, and acetic acid. Proof of its constitution is given by its 
formation by the action of chlorophenylthiocarbimide on sodium 
hydrosulphide, and by its decomposition into orthamidophenyl 
mercaptan, carbonic anhydride, and hydrogen sulphide when fused 
with potash. The corresponding disulphide, S 2 (C 7 H 6 NS)j, is obtained 
by adding potassium dichromate to an acetic acid solution of the 
compound. It forms silvery plates, melts at 180®, and is converted 
into a black, amorphous substance when further oxidised. The methyl 
ether, C 7 H 5 ]SrS‘SMe, crystallises in short, colourless prisms and melts 
at 52° ; it forms unstable salts, the platinochloride, 

(C7H5NS-SMe)8,H2PtCle, 

crystallises in lustrous plates. 

Thioanisidine, NH 2 *C 6 H 4 *SMe, is prepared by the action of methyl 
iodide on orthamidophenyl mercaptan, and subsequent hydrolysis of 
the resulting hydriodide. It is a colourless liquid, distils with some 
decomposition at 234°, and yields well-defined salts, which can be 
recrystallised from water. , The hydrochloride forms colourless 
needles. 

Diihioanisylthiocarhamide, CS(NH*CBH 4 ’SMe), is prepared by digest¬ 
ing thioanisidine with carbon bisulphide for some hours in a reflux 
apparatus; it crystallises in small, colourless prisms, and melts at 
162° ; when further heated it yields thioanisyltkiocarbimide, 

NCS-C6H4-SMe, 
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and thioanisidiue. The former is a light-yellow oil of burning taste, 
which boils about 270®, but could not be obtained pure. With 
alcoholic ammonia it yields thioanisylthiooarbamide^ 

NH5-CS-NH-C6H4-SMe, 

a substance crystallising in prisms and melting at 168°. 

Anisylthiocarbimidey NOS'CeHi'OMe, is obtained by distilling 
(lianisyl thiocarbamide; it boils at 264—266°, and when treated with 
alcoholic ammonia is converted into anisylthiocarhamidey 

NH^-CS-NH-CsHi-OMe, 

which crystallises in colourless needles melting at 1*52°. 

When a mixture of amidophenyl mercaptan and phenylthiocarbimide 
is heated, the substance previously described by the author (Abstr., 
1880, 388) as anilidophenylthiocarbimide is obtained, he now regards 

it as having the constitution CaH 4 <[g^C'NHPh. 

When an ethereal solution of amidophenyl mercaptan is mixed with 
ethyl chlorocarbonate, a colourless oil is obtained, which from its 
mode of formation and properties would seem to have the composition 
SH'CeH’NH'COOEt. When distilled it yields alcohol and Hofmann’s 
hydroxyphenylthiocarbirnide. A. J. Q. 

.. Xylyl Phosphorous Compounds: Toluphosphinic Acids. By 

,T. Weller {Ber,, 20, 1718—1725. Compare Michaelis and Faneck, 
Abstr., 1882, 958).—Jllem/rj/ dixylyl, Hg(C 6 H 3 Me 2)2 [Hg : Me 2 = 
4:1: 3], is obtained by heating bromometaxyleno with 2 per cent, 
sodium amalgam at 140—150° for 12 hours. It crystallises in slender, 
felted needles, melts at 169—170°, and is ,sparingly soluble in ether, 
alcohol, and cold benzene, readily soluble in hot benzene. Hydro¬ 
chloric acid on boiling readily decomposes it into mercuric chloride 
and metaxylene. 

1.3.4 Xylylpliosphochloride, CeHsMe/PCh, is obtained by the 
action of phosphorous chloride on 1:3:4 mercury dixylyl at 230— 
240°. It is a colourless, highly refractive liquid, which fumes slightly 
in the air and boils at 266—258°. Water decomposes it with forma¬ 
tion of xylylphosphinous acid. Chlorine unites vigorously with it, 
forming the viscous, yellow tetrachloride which is decomposed by 
water first into the oxychloride, then into xylylphosphinic acid melt¬ 
ing at 194°. 

By the action of phosphorous chloride on metaxylene in presence 
of aluminium chloride, a mixture of the preceding a-compound with 
smaller quantities of an isomeride, ^-xylylphosphochloride [Me 2 : PCI 2 
= 1:3:5?] is obtained. This mixture forms a colourless liquid 
boiling constantly at 256°, and of sp. gr. 1*24 at 18°. It absorbs 
chlorine to form a mixture of the tetrachlorides, which is obtained as 
a viscid mass having crystals interspersed through it. As the a-tetra- 
chloride is liquid, the crystals must be those of the ^-compound. 
When treated with sulphurous anhydride the tetrachlorides are 
converted into the oxychlorides which distil at 280—800°, but cannot 
be separated by distillation. The oxychlorides are therefore decom- 
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posed by long boiling with water into the corresponding nietaxylyl- 
phoBphinic acids, which can then be separated by crystallisation. 

^•Metaxylylphosphinic acid, C6H8Me2*PO(OH)8 [1:3:4], forms 
long, white needles, melts at 194°, and is very readily soluble in 
alcohol, more sparingly in ether. 100 parts of water dissolve 1*5 
parts of the acid at 20° and 6*9 parts at 100°. When heated with 
alkalis it is decomposed into metaxylene and phosphoric acid. 
Bromine acts on it in aqueous solution with formation of phosphoric 
acid and a mixture of brominated metaxylenes. The barium, cad¬ 
mium, nickel, and silver salts are described. The metaxylylphos- 
phinic acid (m. p. 186—187°) obtained by Michaelis and Paneck (Zoc. 
cit,), was probably a mixture of this acid with some of the acid of 
lower melting point. When treated with nitric acid it yields two 
isomeric nitro-acids, N02*CGll2Me2*P03H2, of which one, the less 
soluble* in water, crystallises in needles and melts at 182°, whilst the 
other melts at 100°. 

^-Mataxylylphosphinic acid, C6H3Me2*PO(OH2) [1:3:5 ?], crys¬ 
tallises in thin plates, melts at 161°, and is soluble in alcohol and 
ether. 100 parts of water dissolve 1*8 parts of the acid at 15° and 
117*3 parts at 100°. Its behaviour with alkalis and bromine re¬ 
sembles that of the a-acid, except that in the latter case a sparingly 
soluble bromoxylylphosphinic acid is also invariably formed. The 
salts of this acid resemble those of the a-acid but are somewhat more 
soluble. Nitric acid partly oxidises it to /i-toluphosphinic acid, partly 
converts it into a nitro-acid, N02*08Ht,’P03H2. 

oi-Toluplvosphinic acid, COOH'C6H3Me*PO(OH)., is prepared by 
oxidising a-metaxylylphosphinic acid in dilute alkaline solution with 
the calculated amount of potassium permanganate. It cry.stallises in 
colourless prisms, melts at 262°, and is readily soluble in alcohol and 
hot water, sparingly soluble in ether. It is a strong tribasic acid, 
but its salts are difficult to prepare in a pure state, as there is a 
tendency to form mixtures of normal and acid salts. When strongly 
heated it is converted witli partial carbonisation into metatoluic and 
metaphosphoric acids. The chloride, COCbCeHsMe’POCb, is a thick 
liquid which distils at about 310°. • 

^•Toluphosphinic acid melts at 220°, but otherwise resembles the 
a-acid from which, however, it is distinguished by not giving a 
crystalline precipitate when mixed with copper sulphate solution. 

A. J. G. 

Condensation of Aldehydes with Phenols. By A. Michael 
(Ber., 20, 1572—1573).—A reply to Claisen {Ber,, 19, 3316, foot¬ 
note). 

Oxidation of Ketones with Potassium Perricyanide. By K. 

Buchka and P. H. Irish (Ber., 20, 1762—1767).— Claus’ rule, that 
only those aromatic methyl ketones can be oxidised to a-ketonic acids 
which contain a side-group in the ortho-position to the methyl-group 
(Abstr., 1886,462), although seemingly true for oxidations with potas¬ 
sium permanganate, is decidedly not correct if potassium ferricyanide 
is employed as the oxidising agent. 

When paratolyl methyl ketone is oxidised with potassium ferri- 
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cyanide in alkaline solution in tlie cold, it yields paratolnic acid 
hnidi'paratolylglyoxyliciicid. The latter, CftHiMe’OO-COOH [= 1 ; 4], 
is crystalline, melts at 95—97° (uncorr.), and is not volatile. The 
barium sa]t(+ 8 mols. H 2 O) and the potassium salt were prepared. 
It gives a crystalline compound with phenylhydrasine, melting at 144°, 
and when heated with concentrated sulphuric acid and benzene con¬ 
taining thiophen yields a red dye, in this resembling phenylglyoxylio 
acid. The acid when further oxidised yields terephthaJic acid, 

Orihoxylyhjlyoxylic acid^ C 6 H 3 Me 2 *CO‘COOH [Me 2 : CO*COOH = 
4 : 3 : 1], is prepared in like manner from methyl orthoxylene ketone; 
it melts at 92° (uncorr.), and yields a barium salt crystallising in 
slender needles. 

Methyl metatolyl ketone^ prepared by distilling calcium metatoluate 
and acetate, boils at 218—220°, and by oxidation with potassium 
ferricyanide is converted into an acid not volatile with steam ; this is 
still under investigation. A. J. G. 

Cyanacetophenone. By A. Haller (Compt. rend., 104, 1448— 
14»51).—Cyanacetophenone seems to have an acid function, and 
dissolves readily in alkalis, but the compounds formed are very 
unstable. The silver-derivative, COPh’CHAg'CN, is obtained by 
adding silver nitrate to a dilute alcoholic solution of cyanacetophenone 
neutralised with soda or ammonia. It is insoluble in water and 
alcohol, and is decomposed when exposed to light. 

When cyanacetophenone is boiled with concentrated potash it 
yields ammonia, potassium benzoate, and potassium acetate. A 
saturated solution in absolute alcohol when cooled at 0 °, and treated 
with hydrogen chloride, deposits white needles of the composition 
CUH 14 O 2 NCI, insoluble in water and ether. This compound in all 
probability has the constitution COPh*CH 2 ’C(OEt) I irH,HCl, and is 
the hydrochloride of ethyl benzoylacetonitrile. With ammonia it 
yields ammonium chloride and ethyl benzoylacetonitrile, and with 
potassium nitrate it yields a corresponding nitroso-derivative, which 
crystallises in needlesmelting at^ll7°. When the hydrochloride is 
heated with dilute alcohol it yields ammonium chloride and ethyl 
benzoylacetate. 

The action of hydrochloric acid in excess on cyanacetophenone in 
presence of alcohol, yields ethyl benzoate and ammonium chloride. 

Ethyl cyanacetate, when treated with metallic sodium, yields the 
derivative CN*CHlfa*COOEt, and this in contact with iodo-derivatives 
and acid chlorides, yields compounds of the type CN*CHR*OOOEt. 

0. H. B. 

Isonitroso-compounds. By E. Beckmann (Ber., 20, 1507—1610; 
compare Abstr., 1885, 618).—The intramolecular change which takes 
place when diphenylketoxime is treated with phosphorous penta- 
chloride, is also produced by strong sulphuric acid at 100°. When 
the product of the reaction is poured into water, the precipitate 
treated with sodium carbonate and recrystallised from alcohol, pure 
benzonitrile is obtained. When the latter is heated for some time with 
sulphuric acid, benzoic acid and aniline are foi^med. 
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Methylphenylketoxime yields acetanilide when heated with sul¬ 
phuric acid. 

Benzaldoxime (2*5 parts) when poured into a mixture of 10 parts 
of sulphuric acid and 1 part of water, is converted into benzamide, 
and not into fomxonitrile, as was expected. 

In a similar manner the dioxime of benzil is converted by sulphuric 
acid into a crystalline compound melting at 110®. N. H. M, 

Aromatic Ethylenediketones and Alkylated Benzoyl.y9- 
propionic Acids. By A. Claus and others 20, 1374— 

1378).—The authors have obtained the above compounds by the 
action of succinic chloride on aromatic hydrocarbons in the presence 
of aluminium chloride. When 1 mol. of the hydrocarbon is used, 
the cl^ief product obtained is a benzoylpropionic acid, whilst with 
2 mols. of hydrocarbon it is a diketone. 

I. By Claus and Werner. — Diphenyl ethylene dilcetoney 

Ph-CO-CHa-CH^-CO-Ph, 

prepared from benzene, crystallises in colourless needles, insoluble in 
water, soluble in alcohol, ether, and benzene, and molting at 140°. 
Benzoyl-/3-propionic acid melts at 116°, and has already been ob¬ 
tained by Burker (Abstr., 1881, 273). Dimelaxylyl ethylene dikctoney 
C 2 H 4 (CO*C 6 H 3 Me 3)2 [CO : Me : Me =1:2:4], prepared from niota- 
xylene, forms colourless needles, soluble in alcohol, ether, and chloro¬ 
form, and melting at 129°. With pheny Ihydrazine, it yields a 
crystallising in orange needles melting at 189°. The dilsonitroso^ 
derivative^ C 2 oH 22 (NOH) 3 , is white, and melts at 140°. When 
oxidised with dilute nitric acid, the diketone yields metaxylic (ortho- 
paradimethylbenzoic) acid, thus proving the constitution to be as 
above. Ortkoparadiinethylhenzoyl-fi^propionic acid, 

CoHaMca-CO-C^H^-COOH, 

is almost insoluble in water, soluble in organic solvents. It crystal¬ 
lises in colourless needles melting at 108°. Several of the salts are 
described. « 

II. By Claus and Schlarb. — Paraditolyl ethylene diketone, 

CuH^CCO-CeH^Me)* [CO ; Me = 1: 4], 

crystallises in colourless needles melting at 159°. Nitric acid 
oxidises it to paratoluic acid. Pai^atoluyU jS-propionic acid, 

CoH^Me-CO-C^HrCOOH, 

crystallises from water in minute needles melting at 127®. Dipseudo» 
anmyl ethylene diketone, CaH 4 (CO*C 6 H 2 Me 3 ) 3 , forms crystals melting at 
120°, and yielding, with nitric acid, 2:4:5 trimethylbenzoic acid. 
2:4:5 TriwethylhenzoyU ^-propionic (pseudocumyl-^-ketonic) acid, 
Ci|H 2 Me 8 *CO*C 2 H 4 *COOH, forms colourless crystals melting at 105®. 

III. By Claus and Murtfeld.— Diparaxylyl ethylene dikeimie, 
C2H4(00*CflH8Me2)2, forms needles melting at 123 °. ParojxylyU*^- 
hetonic acid, CttH8M62*CO*C2H4*GOOH, forma colourless needles melt- 
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ing at 84®. The corresponding derivatives of cymene are thick oils, 
the ketone boiling at 320®. 

All the above temperatures are nncorrected. L. T. T. 

Chlorobenzoic Acids. By A. Ghkm and A. W. Bucher ( Ber., 20, 
1621—1627).—yS-Dichlorobenzoic acid (m. p. = 156®), obtained together 
with the «-acid [COOH : Cl : Cl = 1 : 3 : 4], when benzoic acid 
is treated with chlorine (this Journ., 1877, ii, 782), has been sup¬ 
posed to be identical with the dichlorobenzoic acid (m. p. = 153°), 
[COOH : Cl : Cl = 1 : 2 : 5], prepared by Lellman and Klotz (Abstr., 
1886, 452). This view, however, is untenable, since direct comparison 
of the two acids shows them to be isomerides. The barium salt of 
Lellmann’s acid crystallises in lustrous needles with mols. of HaO, 
that of the /3-acid in aggi'egates with 3 mols. of HaO, and Lellman’s 
acid when heated at 220® with dilute sulphuric acid (3 vols. acid to 
2 vols. water), is converted into 1 : 4 dichlorobenzene and carbonic 
anhydride, whilst the /3-acid is not attacked even by concentrated 
sulphuric acid at 300°. On distillation with lime, the /3-acid yields a 
dichlorobenzene which, when nitrated, is found to bo identical with 
nitro-orthodich loro benzene, hence the constitution of the acid must 
be [COOH : Cl : Cl = 1: 2 : 3]. The best yield of the acid is obtained 
when benzoic acid (1^ parts) is dissolved in water (60 parts) and 
concentrated hydrochloric acid (10 parts), and the warm solution 
treated with a concentrated aqueous solution of potassium chlorate 
(4 parts) in small portions at a time, so that the operation takes 
from 30 to 40 hours for its completion. Although orthochloro- 
benzoic acid is present among the products of the direct chlorination 
of benzoic acid, yet the quantity is variable and sometimes extremely 
small, and this fact is considered to lend support to the conjecture 
that the dichlorobenzoic acid obtained by Beilstein by the chlorina¬ 
tion of orthochlorobenzoic acid is not the /3-acid, but has the consti¬ 
tution [COOH : Cl : Cl = 1 : 2 : 6]. 

The a- and ^-acids are scarcely attacked by nitric acid, and not at 
all when in acetic acid solution, but when heated with a mixture of 
nitric and sulphuric acids they yield the nitrochlorobenzoic acids 
[COOH : Cl : NOa = 1 : 3 : 4] (m. p. = 13V°) and [COOH : Cl : NO 2 
= 1:3:2] (m. p. = 136°), Both acids can also be nitrated if they 
are dissolved in ordinary nitric acid and treated with sulphuric acid 
(1 part to 3—4 parts of nitric acid). The dichloronitrobemoic acid from 
the a-acid forms colourless needles, melts at 160®, and is soluble in 
water; that from the /3-acid crystallises in scales, melts at 214—215®, 
and is sparingly soluble in boiling water. The barium salt of the 
latter, (C 7 HaCla 02 *N 03 ) 2 Ba ■+• 4 H 2 O, crystallises in lens-shaped aggre¬ 
gates of small needles. 

The a-acid, when further chlorinated by heating with manganese 
dioxide and hydrochloric acid for 2^ days at 180°, yields a trichloro- 
benzoic acid, which is most probably identical with the acid 
[COOH : Cl: Cl: Cl = 1 : 3 : 4 : 5] (m. p. = 203"). This acid can 
readily be obtained from triehlorobenzotrichloride (formed together 
with the dichloro-derivative when benzotrichloride is chlorinated in 
the presence of iodine) by hydrolysis with aqueous soda. As the two 
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oomponnds could not be separated, a mixture of ^-dichlorobenzoic 
acid and tricblorobenzoio acid (m. p. = 203°) was obtained, and the 
acids separated by fractional crystallisation of their barium salts. 
The trichlorobenzoic acid formed from the ^-acid by heating with 
manganese dioxide and hydrochloric acid has not yet been obtained 
pure, and is difficult to prepare, inasmuch as the action tends to 
result in the production of higher chlorinated acids. Both the a- and 
/3-acid yield the same tetrachlorobenzoic acid [1 : 2 : 3 : 4 : 5], 
melting at 166®, which is separated from the accompanying penta- 
chlorobenzoic acid, melting at 199—200®, by fractional crystallisa¬ 
tion from water, in whicih it is the less soluble. The haritim salts of 
these acids, (CTHChO^^Ba 4- B^H.,0 and (C7Cl602)Ba 4- 4 H 2 O, 
crystallise in beautiful, stellate groups of needles. W. P. W. 

Phehylacetic Acid and Desoxybenzoins. By R. AnschOtz and 
W. Berns (i?er., 20, 1389—1393).—Contrary to the experience of 
Hotter and others, the authors found no difficulty in obtaining phenyl- 
acetic chloride free from phosphoric compounds. The pure chloride 
boils at 102*5'' under 17 mm. pressure. With oxalic acid it readily 
yields the anhydride if the chloride is kept in excess. The anhydride 
melts at 72'5®, and is easily converted into the acid by moisture. 

By the action of alcoholic potash on desoxybenzoin the authors 
obtained a compound probably identical with that obtained by Lim- 
pricht and Schwanert, and named by them diethylcarbobenzonic acid, 
C 18 H 18 O 2 . The authors, however, ascribe the formula Ci 6 H]fiC 2 to 
this compound, which boils at 238—240® under 11 mm. pressure. 
They are investigating this substance farther. L. T. T. 

Glaser’s Monobromocinnamic Acids. By R. AnschOtz and 
C. C. Selden (Per., 20, 1382—1388),—The authors have prepared 
and compared several of the derivatives of the a- and /3-acids. The 
ethereal salts of the /3-acid were prepared from the silver salt since 
hydrochloric or sulphuric acid converts the /3- into a-acid. The 
dimethyl salt boils at 158*5—169*5® under 14 mm. pressure, at 286*5— 
288*6° under ordinary pressure ; the ^-methyl salt at 145—147® under 
11 mm.; the a-ethyl salt at 186*5—188*5° under 29*5 ram.; the 
p-ethyl salt at 151—153° under 10*5 mm. Both /3-salts are con¬ 
verted into the a-compounds by distillation under ordinary pressure. 
a-Bromocinnamic chloride is foiuned by the action of phosphoric 
chloride on either the «- or |8-acid, or any of their salts. It is a clear, 
slightly yellow liquid, which boils at 152*4° under 12 mm. pressure. 
All attempts to prepare a second (/3) chloride were unavailing. With 
ammonia the chloride yields a-bromocinnamide^ which crystallises 
from water in scales melting at 118*6—119°. The anilide forms 
needles or hexagonal plates melting at 80°. 

The authors consider the relations of the two acids to one another 
to be the same as those between maleic and fumaric acids. 

• L. T. T. 

Metamethylcinnamio Acid. By B. Bornbmann (Her., 20, 
1382).—Referring to Muller’s paper (this vol., p. 734) the author 



830 


ABSTRACTS OF CHEMICAL PAPERS. 


points oat that he obtained the above acid three years ago (Abstr*, 
1884, 1163). 

Isomerism in the Cinnamic Acid Series. By W. Bossr and 
E. Haseloff (Ber,j 20, 1576—1577).—A preliminary communication 
in which the authors announce that the action of bromine on phenyl* 
propiolic acid results in the formation of two isomeric dibromo- 
ciniiamio acids, which melt at 100° and 13^° respectively. The 
second acid is the more stable of the two, and, like cinnamic acid 
itself and a-monobromocinnamic acid (m. p. = 131®), is not converted 
into an indonaphthene-derivative by the action of concentrated 
sulphuric acid, differing in this respect from the first acid (m. p. == 
100°) and from monobromocinnamic acid (m. p. = 120°). 

W. P. W. 


Polycoumarins. By A. Hantzsch and H. Zurcher (J5er., 20, 
1328—1332),—Pechmann and Duisberg have shown (Abstr., 1884,66) 
that when equimolecular proportions of a polyhydric phenol and of 
ethyl acetoacetate are acted on by a dehydrating agent, methylated 
hydroxycoumarins are formed. The authors find that if excess of 
ethyl acetoacetate is employed, small quantities of polycoumarins are 
formed, as well as the hydroxycoumarins. The reactions are analogous 
to the formation of polyfurfuran-derivatives described by Lang (this 
vol., p. 262). 

Dimethyldicoumarifiy C 6 H 2 ^q ^^ * CO^} ’ formed when a mixture 

of ^resorcinol (1 mol.) and ethyl acetoacetate (2 mols. or more) is 
dissolved in concentrated sulphuric acid, left for some time and then 
poured into cold water. It is a white, crystalline powder, only very 
sparingly soluble in alcohol, almost insoluble in boiling water, ether, 
chloroform, and benzene. It dissolves slowly in ammonia, quickly in 
the fixed alkalis to a yellow, non-fluorescent liquid. Acids precipitate 
fx'om this solution dimethyldicoumaric acidy 

aH,(OH) 2 : (CMe : CH-COOH)a.’ 

This acid is a white powder easily soluble in alcohol. In dry air it is 
slowly, at 140°, rapidly reconverted into the lactone or coumarin. It 
foims a greenish-blue copper salt 

Tnmethyltricoimariny ^ formed in a similar way 

from a mixture of phloroglucol (1 mol.) and ethyl acetoacetate 
(3 mols.). It is a grey, amorphous powder almost insoluble in the 
ordinary solvents even on boiling. It dissolves in alkalis, and acids 
precipitate from this solution trimethyUricoumaric acidy 

Ce(OH)^OMe: CH-OOOH)8. 


This acid resembles the tricoumarin in appeai*ance, and is recon¬ 
verted into it when heated at 140”. The sodium salt forms a granular 
white powder. L. T. T, 
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Tetraphlororthobenzoylbenzoic Acid. By G. Kirchek {Annalen, 
238, 338—349 ).—Tetrachlorobenzoylbenzoic acid, OOPh-CeCU’COOH, 
is prepared by tbe action of aluminium chloride on tetrachloro- 
phthalic anhydride suspended in benzene. The crude product is 
poured into water, and the solid mass extracted with boiling water, 
and afterwards dissolved in aqueous soda. The sodium salt is purified 
by recrystallisation; on the addition of hydrochloric acid to the 
solution the free acid is precipitated. It crystallises in needles, and 
dissolves freely in alcohol, ethyl acetate, and in hot benzene. The 
acid melts at about 200®. The sodium salt, CuChHsOgNa + 41120, 
crystallises in glistening plates. 100 parts of water dissolve 1*7 parts 
by weight of salt at 20 °. CuCUHftOsK + is somewhat more 

soluble in water than the sodium salt. The coppdr salts, (Ci 4 Cl 4 H 603 ) 2 Cu 
+ 2 H 2 O and (Ci 4 Cl 4 H 60 a) 2 Cu + CuO, are crystalline compounds in- 
soluble'in water. The methyl salt crystallises in needles, and melts at 
92®. The ethyl salt melts at 90°. 

At 150® phosphoric chloride converts tetrachlorobenzoylbenzoic acid 
into the chloride CeH^'CO'CcCUCOCl. This substance crystallises in 
needles, and melts at 183°. By the action of phosphorus and hydriodic 
acid on tetrachlorobenzoylbenzoic acid at 180°, tetrachlororihohcnzoyU 
benzoic acid, C«H 3 CH 2 *CfiCl 4 *COOH, is produced. It melts at 156— 
157®, and dissolves freely in alcohol, benzene, and ether. Tlie sodium 
salt, CuCUHTOjNa + 4 H 3 O, foims needle-shaped crystals soluble in 
water. The crystalline silver salt is sparingly soluble. 

CO 

Tetrachloranthraquinone, C 6 C 14 <^qq]>C 6 H 4 , is formed by dissolving 

tetrachlorobenzoylbenzoic acid in warm, concentrated sulphuric acid. 
The solution is poured into shallow basins, and exposed to the 
atmosphere for several hours. Tetrachloranthraquinone and the 
sulphonic acid separate out, and are collected on asbestos. On fusion 
with sodium hydroxide, tetrachloranthraquinone yields phthalic acid, 
but on oxidation with nitric acid it yields tetrachlorophthalic acid. 

Teirachloranthracene is formed by heating tetrachlorobenzoylbenzoic 
acid (1 gram) with amorphous phosphorus gram) and hydriodic acid 
boiling at 127° (4^ c.c.) at 220° for five hours. The product melts at 
148—149°, and di.ssolve8 freely in chloroform, benzene, and carbon 
bisulphide. It is converted into tetrachloranthraquinone (m. p. 191°) 
by oxidation with chromic acid. By the action of zinc-dust and 
dilute ammonia, tetrachloranthracene is converted into dichlor- 
anthracene. This substance melts at 255®, and is freely soluble in 
acetic acid, ethyl acetate, and in hot alcohol. When oxidised it yields 
dichloranthraquinone. This substance forms yellow needles melting 
at 261° ; on fusion with sodium hydroxide, alizarine is produced. 

Tetrachloratithraquinonedisulphonic acid, CuCl402H2(S08H)i, is freely 
soluble in alcohol and in water. It forms crystalline barium and 
calcium salts. W. C. W. 

)3-DlcliIoroplithalic Acid. By A. Le Royer (Annalen, 238, 
360~-361).—The ^-dichlorophthalic acid used in the manufacture of 



S32 


ABSTRACTS OF CHEMICAL PAPERS* 


certain descriptions of eosin melts at 118®, and is freely dissolved by 
alcohol, ether, chloroform, light petroleum, and hot water. The 
anhydride melts at 151°, It is soluble in benzene, toluene, and 
carbon bisulphide. The ammonium salt, CflCl2H2(COONH4)2, is 
obtained in white plates by the addition of alcohol and ether to the 
aqueous solution. The silver salt is crystalline. CgHaCbOiOa -f 
4H2O is sparingly soluble in water, and the barium salt, (^8H2CIa04Ba 
+ 2HjO, is still less soluble. Ethyl dichlorophthalate, C8H20l204Et2, 
melts at 60°, and forms monoclinio plates; it is soluble in alcohol 
and ether. The hydrogen salt, COOH'CeHaCb'COOEt, melts between 
75® and 85®. It dissolves in ammonia, forming the compound 
COOEt*C8H2Cl2*OOONH4, which is soluble in water and alcohol. 

. -CO- 

Dichlorophthalyl chloride, melts at 60°. The 

CCl. 

totTachloTtdo, 03112012^^0^1^ melts at 117 * E'lohlovoj^hthcdtdo, 

OeH2Ol2“<C0Q’>O, melts at 122®, and dichloro^phthalimide, OeHaOlgOaN, 
melts at 191°. 

OrthoheMzoyldiohlorohenzoic acid, OeH5'0O*06H20l2*0OOH, prepared 
by the action of aluminium chloride on a solution of dichlorophthalic 
anhydride in benzene, melts at 159®. It is soluble in alcohol, benzene, 
and ether. Toluyldichlorobenzoic acid, 06H4Me*0O*C6H20l2*0OOH, 
melts at 156®. Dichlorojluoresedn contains 1 mol. HgO more than 
ordinary fluorescein. It dissolves in alkalis, forming a red solution. 
Biohloreosin forms crystalline potassium and sodium salts, such as 
020^405012^2. 

Tetraiododichlorofiuoresce^n, 02oH801al403, is prepared by adding 
iodine to a solution of dichlorofluorescein in alkali. It is a reddish- 
yellow powder. The potassium and sodium salts form the “ Rose 
feengale ** of commerce. 

Oalcium )3-diclilorophthalate yields orthodiohlorobenzene on dry 
distillation. W. 0. W. 

Tetrachlorophthalic Acid. By 0. Graebb (Annalen, 238, 
318—338).— Tetrachlorophthalic acid melts at 260°, and its anhydride 
melts at 252® (corr.). 100 parts of water at 14° dissolve 0*57 part 
by weight of tetrachlorophthalic acid and 0*64 of phthalic acid; at 
99°, 3*03 parts of tetrachlorophthalic acid and 18*0 of phthalic acid. 
Tetrachlorophthalic acid is deposited from aqueous solutions in leaves 
or plates. It is also freely soluble in alcohol and ether. Tetrachloro¬ 
phthalic acid is slowly attacked by oxidising agents. Hydriodic acid 
and phosphorus reduce tetrachlorophthalic acid to tetracMoroxylylene 
oxide, CeOh! (CH2)a • 0, A solution of tetrachlorophthalic anhydride 
in glacial acetic acid iS reduced to tetrachlorophthalide by zinc-dust. 
The following salts of tetrachlorophthalic acid have not been 
previously described. C6Cl4(COOK)2 is obtained in anhydrous crystals 
by adding alcoholic potash to an alcoholic solution of the acid. 
CgCUOiBa + 2^H20 is a crystalline powder insoluble in water. 
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C8Cl404Cri + 2H2O Is obtained as a oiystalline precipitate insofnble 
in water, by adding copper sulphate to a solution of the ammonium 
salt. The zinc salt is more soluble in cold than in hot water. It 
crystallises in needles. The ethylic aalt^ C60l4(C00Et)2, melts at 60*6°, 
and the methyl salt, C6Cl4(COOMe)B, crystallises in prisms which melt 
at 92®. The acid ethyl salt, COOH’CeCli'COOEt, melts at 94—95°. 

CCl 

Tetrachlorophthalio chloride^ CeCUc^ crystallises in large 


prisms. It melts at 118°, and boils at 336®. The tetrachloride^ 
CCl 

CeCU^QQj^^O, prepared by the action of phosphoric chloride on 


tetrachlorophthalio anhydride in sealed tubes at 200°, crystallises in 
rhombohedra. It melts at 140°, and is soluble in other. Tetrachhro* 
phthalide melts at 208*5°. It is soluble in acetic acid and in hot 
toluene. Tetrachhrroxylyl&tie oxide melts at 218°. It is deposited 
from solution in hot benzene or toluene in long needles. When 
ammonia is passed into the molten anhydride, tctraohlorophthalimidej 
C8CI4O2NH is formed. It melts at about 360°. Tetrachlorofluorescein 
dissolves in a solution of sodium hydroxide. On the addition of an 
acid, a compound is precipitated which contains one molecule of water 
more than tetrachlorofluoresceYn. It is tetrachlororthojluorescein. If 
ammonia is substituted for sodium hydroxide this compound is not 
formed. 

Tetrachlororthofluorescein, C^oCbHioOe, is insoluble in water, but 
soluble in ether. The dilute alkaline solution is distinguished from 
that of fluorescein by its red tint. Tetrachlorojiaoreacein is insoluble in 
ether. The diacetate dissolves freely in chloroform. Teirachlorogallein^ 
CvoHeCbO? -h 2H80, is formed by the action of pyrogallol on tetra¬ 
chlorophthalio anhydride at 190®. It is a violet-coloured crystalline 
powder, and yields a colourless acetic derivative, CaoH4Cl407Ac4. 

W. 0. w. 


Action of Cyanaxnide on Behzenesulphonio Acids, By J. 

ViLLE (CompL rend,, 104, 1281—1284).—^Amidobenzenesulphonic 
acid (sniphanilic acid) (10 parts) is heated at 100° in closed tubes for 
two or three days with water (200 parts), cyanamide (about 3 parts), 
and 20 to 25 drops of ammonia. The hot, filtered liquid deposits 
prismatic lamella) which, when reorystallised, form brilliant needles 
of the composition C7H9NSSO3, This compound is attacked by sodium 
hypobromite with evolution of nitixigen, and is decomposed by boiling 
aqueous solutions of alkalis, with liberation of amidobenzenesul- 
phonio acid, ammonia, and carbonic anhydride. It is therefore a 
creatine, a^amidophenylaulphocyaminef S08H’C6H4*NH*0(NH)*NH2* 
It is neutral, has no odour and no taste, is much less soluble in 
cold water than sulphanilic acid, is only very slightly soluble in boil¬ 
ing water, and is insoluble in ether. It dissolves to a considerable 
extent, however, in boiling water. a-Amidophenylsulphocyaraine is 
decomposed by heat with formation of a yellowish-white sublimate. 
It dissolves in sulphuric and hydrochloric acids without change, and 
yields no dehydration-product corresponding with creatinine* In 
this respect it resembles taurocyamine. 
m, hlL S k 
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With soditiin hypobromite it yields a purple-red liquid, and nitropreu 
is evolved. With nitric acid it forms a colourless solution; with 
excess of sodium hypochlorite containing a drop of phenol, it gives a 
fugitive carmine-red coloration. All these reactions serve to dis¬ 
tinguish it from sulphanilic acid. 0. H. B. 

Chlomitro-derivatives of the Aromatic Series. By R. 

Htrsch (Ber., 20, 1569—1571).—^When amidophenolsulphonic acid 
suspended in water is treated with bleaching-powder solution a por¬ 
tion goes into solution and the liquid becomes coloured a dull violet, 
but as soon as suflBcient bleaching-powder has been added to bring 
about the solution of the whole of the acid, a sudden change to a very 
faint yellow colour occurs. The substance so produced could not, 
however, be isolated, and treatment of the solution with hydrogen 
sulphide or zinc-dust failed to effect its reduction to amidophenol¬ 
sulphonic acid. 

Different results are obtained when hydrochloric acid is present, 
and instead of a violet-coloured intermediate compound being formed 
quinonechlorimidesulphonic acid is obtained as the chief product of the 
reaction. This acid also could not be isolated from its golden-yellow 
solution, but was recognised by various qualitative tests, such as the 
production of amidophenolsulphonic acid and sulphur by the action 
of hydrogen sulphide, and of a deep indigo-blue solution on the addi¬ 
tion of phenol, «- and /3-naphthol, resorcinol, and other phenols, also 
of dimethylaniline, &c. The blue colour with phenol is ascribed to 
the foimation of a sulphonic acid of indophenol. 

'The production of chlornitro-derivatives by the action of bleaching- 
powder on the aromatic amines appears to be a general one, inasmuch 
as acetanilide chloride (this vol., p. 44), paramidodimethylaniline 
chloride, and also the chlorides of sulphanilic acid, naphthionic acid, 
and metarnidobenzoic acid have been obtained and recognised by 
colour reactions. . W. P. W. 

# 

Sulphimido-compounds. By P. T. Cleve (Ber., 20, 1534— 

NH 

1538).— Ortho8ulp}iimid6benzene,C^i<^^Q '^y is obtained when a 

solution of orthonitrobenzenesulphonic chloride in benzene is mixed 
with hydriodic acid diluted with glacial acetic acid. The crystalline 
product is wafihed with alcohol and crystallised from boiling glacial 
acetic acid from which it separates in slender, yellow needles melting 
at 193®; it is sparingly soluble. Metasulphimidobenzene^ CeH^NSOs, 
prepared in a manner similar to the ortho-compound, crystallises in 
yellow needles very readily soluble in boiling alcohol. It melts at 
83®. The parcb-compomid is an oily substance very readily soluble in 
glacial acetic acid. 

Qjr\ 

Sulphimidonaphthalene^ ^ ^ ^ 

prepared from a-nitronaphthalenesnlphonic chloride, and forms a 
very sparingly soluble, crystalline powder melting at 167®. 

^•Sulphimidonaphthalene^ [NH: SO* s= 1'; 2], crystallises iu slender, 



ORGANIC CHEMISTRY. 


835 


yellow needles, very sparingly soluble in glacial acetic acid and alcohol. 
It melts at 180 ®. 

r^^Sulphimidonaphthalone forms lustrous, slender, lemon-coloured 
needles melting at 124°. It is very sparingly soluble. 

^-Sulphimidonapkthalene resembles its isomerides, and melts at 
173^ K H. M. 

Ethyl Benzoic Sulphinide and Ethyl Orthosulphamine- 

benzoate. By 0. Fahlbekg and R. List {Ber., 20 , 1596—1604).—• 

CO 

Sodium benzoic sulphinide^ C6Er4<^gQ ^NNa + 2ILO, is foiuned when 

pure benzoic sulphinide is exactly neutralised with aqueous soda or 
sodium carbonate. It crystallises in large, rhombic tables, is ex¬ 
tremely soluble in water, sparingly soluble in hot alcohol, and has 
an intensely sweet taste, if the anhydrous salt is hcakul with ethyl 
iodide for some hours at 230°, an almost quantitative yield of ethyl 
benzoic sulphinide^ C 9 H 9 SO 3 N, is obtained; this crystallises in long, 
white needles, begins to fuse below its melting point, and melts at 
93—94®. It is very readily soluble in alcohol and ether, and, unlike 
benzoic sulphinide and its salts, is without taste. When heated with 
hydrochloric acid, the ethyl salt undergoes hydrolysis and yields 
ethylamine and orthosulphobenzoic acid: a reaction which affords 
confirmatory evidence in favour of the above formula for the snl- 
phinides. 

Potassium orthos ulphethamidobemoate^ C00K*CBH4'S02NEtK.— 
Ethyl benzoic sulphinide is not attacked by boiling wdth coneen- 
trated aqueous potash, but when heated in alcoholic solution with 
alcoholic potash at lOO®, is converted into the potassium salt of ortho- 
sulphamidobcnzoic acid, which crystallises in nacreous scales, is 
strongly alkaline, and extremely soluble in water. The sodium salt 
crystallises in tufts of slender needles; the silver salt forms aggre¬ 
gates of needles and is soluble in water; the copper salt crystallises 
with 2 niols. of H 2 O in dark-green prisms, sparingly soluble in 
water. The acid is obtained as an oil on the addition of an acid to 
the aqueous solution of the potassium or sodium salts; it crystallis(‘s 
in needles, is soluble in water, readily soluble in alcohol and ether, 
and has no definite melting point, inasmuch as it begins to fuse at 
102 ®, and is not completely fluid below 116°. 

Ethyl orthosulphaminehenzoate, C 00 Et*CcH 4 *S 03 NH 2 , is obtaint‘d 
when a solution of benzoic sulphinide in absolute alcohol is saturated 
with hydrogen chloride. It crystallises in long, white needles, melts 
at 88 ®, and is readily soluble in boiling water, alcohol, and other. 
On saponification witn potash, it yields potassium benzoic sulphinide 
and alcohol, and similar products are obtained by the action of 
ammonia, lime, barium hydroxide, and even sodium carbonate in the 
cold. The ethyl salt is formed if a mixture of ethyl iodide, sodium 
ethoxide, and orthosulphaminebenzoic acid in molecular proportions 
is heated for some hours, but cannot be obtained by saturating an 
alcoholic solution of the acid with hydrogen chloride, inasmuch as in 
this case benzoic sulphinide is the sole product. 

An alcoholic solution of sulphaminebenzoio sulphinide (Abstr., 

3 i; 2 
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1881,816), when salmrated with hydrogen chloride, yields ethul di$ulph-‘ 
ammebenzoate, COOEt*06H3(SO3NHj)j, which is conyerted into the 

00 

salt NHK*S08*C6H3<gQ^>ITK, when treated with alcoholic 

potash, and into sulphaminebenzoic sulphinide with aqueous potash* 

W. P. W. 

SaccharixXi” By B, Maumen^ (Bull 8oc. Chim,, 47, 92—94).— 
Pahlberg’s “ saccharin,** as prepared by his patent, is not a definite 
compound, but is composed of at least two components, which appear 
to be mixed in equal proportions; neither the mixture nor either of 
its components agree in composition with the formula given by 
Fahlberg, A. P. 

Indole from Dichlorether and Aniline. By J’ Berlinbrblau 
(Monatsh. Ohem.^ 8, 180 —186).—Indole is prepared by heating 
50 grams of aniline with an equal Tolume of water in a reflux appa¬ 
ratus, and gradually adding 25 grams o^ dichlorether. After being 
boiled for one hour, the excess of aniline is boiled off, and the residue 
heated for four to six hours at 210—230®. The indole is obtained by 
steam distilling. 

The formation of indoles from dichlorether and aromatic amines 
is a general reaction, N. H. M. 

Synthesis of Indonaphthene-derivatives. By W. Bosks 

(Per., 20, 1574—1576).— MethylindonaphthenecarhoxyUe acid, 

C,H<g^®>C-COOH, 

is obtained when ethyl benzylacetoacetatp is gently heated with about 
six times its weight of concentrated sulphuric acid for a short time. 
It crystallises from alcohol in needles, melts at 200°, and when reduced 
with sodium amalgam is converted into methylhydrmdonaphthene^ 

oarhoxylic acid^ which melts at 76°. 

Methylindonaphthenecarboxylic acid, when suspended in chloroform 
and treated with bromine (1 moL), is converted into a bromine- 
derivative, CioHgBr’COOH. This acid crystallises in needles, melts 
at 245°, and is sparingly soluble in alcohol. 

The dihydronaphthoic acid obtained by v. Pechmann (Abstr., 1883, 
808) by the action of sulphuric acid on ethyl benzylacetoaoetate is 
most probably identical with methylindonaphthenecarboxylic acid, 

W. P. W. 

Preparation of Paradinitrodibenzyl. By W. Boske (Annalen, 
238, 863—366).—Paradinitrodibenzyl is formed when paranitro- 
benzyl chloride is treated with a strongly alkaline solution of stannous 
chloride. W, C. W. 

Trlphenylmethane-derivatives, By B. Kock (Ber., 20,1562— 
1566).—Attempts to form derivatives of triphenylmethane by the 
condensation of primary amines of the meta-series and aromatic 
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aldehydes with or without the addition of sine chloride, led either to 
no result or to the formation of resinous products from wliich crystal¬ 
line compounds could not be isolated; the substitution of the corre¬ 
sponding hydrochlorides for the bases, or of meta- or para-nitrobenz- 
aldehyde for benzaldehyde produced no difPerence. When, however, 
tertiary amines of the meta-series are employed, condensation com¬ 
pounds are readily obtained. 

'1 'etramethdiamidoditoly InitropJienylmethane, 

NOa*C6H4-CH(CeH3Me-NMe02, 

is formed when dimethylmetatoluidine (8 parts) and paranitrobenz- 
aldehyde (5 parts) is heated with zinc chloride and hydrochloric acid 
at 110° for four hours. It crystallises from a mixture of alcohol and 
benzene, in glistening, golden-yellow scales, and melts at 224°. The 
picrate^ C37H36N9O16, forms small, bright-yellow crystals, melts at lOO'*, 
and is sparingly soluble in alcohol, ether, benzene, and light petroleum. 
On reduction, prefei’ably with stannous chloride, the Zewco-base, 
C25H31N8, is obtained, and crystallises from alcohol in greyish aggre- 
gates melting at 139°. The colour remains unaltered after lengthened 
exposure to the air, but the alcoholic solution of the base after 
addition of acetic acid gives with chloranil a wine-red colour quickly 
changing to a dull-brown. A platinochloride of constant composition 
could not be obtained. 

Tetramethdiarnidodichloronitrotriphenylmethanei 

NO./C6H4-CH(C6H3CHfMe2)2, 

is formed under similar conditions from dimethylmetachloraniline 
and paranitrobenzaldehyde, and crystallises from benzene in citron- 
yellow scales melting at 208°. The jnerote^ C36H29NgOi6Cl2, melts at 
189°, When reduced with zinc-dust and acetic acid the correspond¬ 
ing ZeiAco-base, C23H26N3CI2, is obtained, and crystallises from a mixture 
of alcohol and benzene in almost colourless aggregates melting at 181°. 
It is unaltered on exposure to the air, yields no coloration on oxidation 
with chloranil or lead dioxide, and does not form a platinum salt of 
constant composition. 

Metanisidine and paranitrobenzaldehyde readily form a condensa¬ 
tion compound without the addition of zinc chloride; the yield, how¬ 
ever, is a proportionately small one. The base, 

N02-C6H4-CH [C6H3(OMe)NH2]2, 

crystallises from benzene in yellowisb-brown scales, melts at 189°, and 
on reduction yields a readily oxidisable leuco-basc, which assumes an 
intense bluish-violet colour on exposure to the air. W. P. W. 

^-Dichloronaphthalene and Monochlorophthalic Acid. By I. 

GuakUschi {Gazzetta^ 17,119—126).—The chlorine atoms in ^-dichloro- 
naphthalene, considering the methods of its formation, must be situated 
in two different nuclei, both being probably in the ae-position. On oxida¬ 
tion with chromic acid in presence of acetic acid, dichloronaphthalene 
yieldsmonochlorophthalic acid,C®H8C1 (COOH)2 [Cl: (COOH)^: 0 = 
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1:2:3], together* with a quinone-derivative. The acid crystallises in 
long, colotirless needles, which melt at and are at the same time 
converted into the anhydride. When heated with phenol and con¬ 
centrated sulphuric acid, it yields a phthale’in, dissolving in potash 
with violet coloration. The silver salt is a crystalline precipitate; the 
anhydride sublimes in colourless needles. This acid is not identical 
with the monochlorophthalic acids previously described. 

The dibromonaphthalone, melting at 130°, yields on oxidation with 
chromic acid, under conditions similar to those used with the chloro- 
derivative, a monobromophthalic acid, identical with that obtained 
by the author in the oxidation of monobromonaphthalone. 

• £ 1 . • 

Action of Bromine on Diamido-a-naphthol. By T. Zinckb 
and C. Gerland (/ier., 20, 1510—1516).— Bromamido-ot’-naphtha^ 

quinomimide, NH2‘CioH4Br<]^^>, is formed when the zincochloride 

of diamidonaphthol (10 grams) is finely rubbed with glacial acetic 
acid and 5 to 6 c.c. of bromine added. It is washed with glacial acetic 
acid, stirred with strong ammonia, filtered and crystallised from 
alcohol. It forms orange-yellow needles which melt at 200*5°, 
and dissolves readily in hot alcohol and hot benzene; it is insoluble in 
water. The platinochlorido, (CioH7BrN20)a,H2PtOl6, crystallises in 
brown needles. 

Broinamido-d^naplithaquinone, NHs'CioHiBrO^, is obtained by boiling 
the above imide with much water with repeated additions of sulphuric 
acid. It crystallises in intensely orange-coloured needles of a silky 
lustre, which melt at 205° and sublime without decomposition. When 
boiled with alkali it is converted into bromohydroxyquinone. The 
acetyl compound crystallises in sulphur-coloured plates melting at 
136—137°. 

Bromohydroxy-oi-naphthaquinoneoximide^ OH*CioH4Br<^^|^ >, is 

best prepared by boiling bromamido-a-naphthaquinoneimide with 
dilute aqueous soda, and adding alcohol from time to time. It is then 
allowed to settle, and the residue again boiled with soda. It forms 
deep, brownish-red, slender, lustrous needles, and melts at about 265°; 
it is sparingly soluble. It does not decompose carbonates. The 
sodium salt crystallises in red needles. The acetyUcompound forms 
hair-like, red needles molting at 270°. The oximide is identical with 
that formed by the action of ammonia on bromo-jS-naphthaquinone. 

Bromohydroxy-flf-naphthaquinone (Diehl and Merz, Ber,, 11, 1066) 
is formed when bromamidouaphthaquinone is boiled with dilute alkali, 
when bromohydroxynaphthaquinoneoximide is boiled with strong 
hydrochloric acid, and when bromo-/3-naphthaquinone is treated with 
alkali. N. H. M. 

Derivatives of )3-Naphthylamine. By L. Maschke (Ohem. Oentr., 
1886, 824).—^/S-Naphthylamine (6 mols.) when heated with acetic 
chloride (3 mols.) and phosphorous chloride (1 mol.) at 150° is con¬ 
verted into ethenyl-/3-dinaphthylamidine, UioHi’NH'OMe I N^CjoHt, 
melting at 168°. The corresponding benzenyl-derivative, melting at 
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155^, IS prepared m like manner. A mixture of ^^-naphthylamine 
(15 grams) and ethylene bromide (3 grams) heated at 160° yields 
/3-ethylcnedinaphthylamine, C2H4(CioH7lfH)2, which melts at 153°. 

Dinitro-ft-acetnaphthalide^ CioH6(N02)2*NAc, is obtained in two 
isomeric forms, melting at 185° and 235° respectively, by the action 
of fuming nitric acid on /1-acetnaphthalide. These compounds 
resist the action of reducing agents. 

CO 

PhthaUp-^iapJdhylimideyCioH'iN^^QQ'y-CeHi^ melting at 218°, is 

obtained by heating together /^^-naphthylamino (1 mol.) and phthalic 
anhydride (1 mol.). 

The «-derivative, melting at 182°, is obtained in like manner. 

0. F. 0. 

Substituted Naphthylenediamines. By J. Annaheim (Ber., 20, 
1371—1374).—The author has investigated the action of aniline, &c., 
on dihydroxynaphthalene. 

When dihydroxynaphthalene and aniline are mixed together, some 
aniline hydrochloride or aqueous hydrochloric acid added, and the 
whole heated at 100°, dijphenylnaplithylenediaynine, Ci()He(NHPh)2, is 
obtained. It foi*ms small, glistening crystals soluble in ether, benzene, 
boiling alcohol, <fcc. It melts at 163—104° (uncorr.), easily enters into 
reaction, and when slightly warmed with zinc chloride gives a violet 
coloration, which disappears on the addition of water. 

Baraditolylnaphthyleiiediamwe, CioHfi(NH*C7H7)a, obtained in like 
manner from paratoluidine, crystallises in small needles melting at 
230—237° (uncorr.). It is almost insoluble in the ordinary solvents, 
but dissolves in boiling xylene and cumene. It reacts with zinc 
chloride in the same way as the phenyl-derivative. L. T. T. 

Amidonaphthyl Mercaptans. By A. W. Hofmann (7?er., 20, 

ISf 

1798—1805).— Bmzenylaynido-x-naphthyl mercaptan, CioHe^g ^CPh, 

is prepai*ed by heating 2 parts of naphthylbenzamido with 1 part of 
sulphur. The yield is only about 10 per cent. It crystallises in tufts 
of needles, melts at 100—101° ; can bo distilled without decomposition 
at high temperatures, is readily soluble in alcohol and acetic acid, and 
is practically destitute of basic properties. 

Metheii/ylamido-ot-naphthyl mercaptan^ CioHo^^^CH, prepared in 

like manner from a-naphthylformaraide, is a colourless oil insoluble 
in water; it distils with steam. The platinochloride, 

(CxiHTNS)2,H2PtCl6, 

crystallises in needles. 

When a-naphthylacetamide is heated with sulphur, hydrogen 
sulphide is evolved, ethenylamido-a-T^aphthyl wercxvtan distils, whilst 
the residue consists mainly of the oxalyl-compoand. The former 
resembles the metheny 1-compound, but does ret distil so readily with 
steam; its platinochloride, (Cx2H9NS)2,HaPtCl6, is more soluble, and 
icrystallises in needles. 
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Oxalyldiamido^x-naphtJiyl mercaptan^ CioH6<^g >CioHe, 

crystallises in golden-yellow plates, which melt far above 300° with 
considerable carbonisation; it can be sublimed, but the greater part 
is always destroyed in the operation. It is scarcely soluble in the 
ordinai’y solvents, but can be dissolved in high-boiling petroleum, 
aniline, or best, nitrobenzene. When fused with potash it yields 
oxalic acid and amidonaphthyl mercaptan^ NH2*CioH6*SH, but from 
the Extreme readiness with which this is converted into the bisulphide 
it could only be obtained in an impure condition as a viscid oil. The 
bisulphide is a golden-yellow powder, insoluble in alcohol and ether. 

Benzenylamido^a-naphthyl mercaptan crystallises in interlaced 
needles melting at 107°. Its alcoholic solution shows a green fluores¬ 
cence. The platinochloride, (Ci7HiiNS)2,H2PtCl6, and aurochloride 
were prepared. 

Oxalylamido^x^naphthyl mercaptan forms yellow, crystalline plates, 
and closely resembles the a-compound. Amiiio-^-naphthyl mercaptan 
also could only be obtained in admixture with the bisulphide. 

. A. J. G. 

Naphthoic Acids. By A. G. Ekstrand (Her., 20, 1358—1361). 
-—The dinitro-<*-naphthoic acid (m. p. 265°), previously described 
(this vol,, p. 37»‘3, and Abstr., 1886, 948), when reduced with tin and 
hydrochloric acid yields, Aguiar’s diamido-acid, obtained from the so- 
called /3-dinitronaphthalene, which the author showed (Abstr., 1880, 
155) to be the «-a-compound. This naphthoic acid must therefore 
have the constitution [NO2 : NOt: COOH =1:1': 4]. 

x^Mononaphthoylhydroxamic acid^ CioHi'CO'NH'OH, is formed by 
the reaction of equal molecular proportions of hydroxylamine and 
a-naphthoic chloride. It crystallises in glistening scales, soluble in 
boiling water, almost insoluble in alcohol, and melts at 186—187°. It 
forms a potassium salt, but this decomposes very readily with forma¬ 
tion of «-naphthylamine. When treated with /8-naphthoic chloride 
the above acid yields a-a-dinaphthyl-carbamide. - Together with the 
above mono-acid, x-x-dmaphthoylhydroxamic acid^ OH’N(CO*CioH7)2, 
is always formed. This crystallises in needles melting at 150°, and 
soluble in boiling alcohol. Its potassium salt crystallises in needles 
soluble in alcohol. 

^•Mmwnaphth'Oylhydroxamic acid^ prepared from /3-naphthoio 
chloride, forms small, quadratic scales, easily soluble in alcohol, and 
melting at 168°. ^-^-Binaphihoylkydroxamio add yields small 
needles melting at 171°. The potassium salts of both acids are 
crystalline. fi-ld^Dinaphthoylcarbomide crystallises in needles melting 
at 286°. 

x^^^DinapJUlvoylhydroxamic acid is obtained by heating the /8-mono¬ 
derivative with ^-naphthoic chloride at 100°. It crystallises from 
boiling alcohol in needles melting at 160°. L. T. T. 

Action of Sodinm on Alcoholic /9-Naphthonitrile. By E. 
Bambergbr and 0, Boekmakn (Ben, 20, 1711—1712).— Tetrahyd/ro^ 
p^naphthoben4Bylam{ney CwHn-CHa^NHa, is obtained by gradually adding 
10 grams of sodium to a hot solution of 10 grams of /3-naphthonitrile 
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la lOO grams of aloolioL It is a colourless liquid of odour closely 
resembliag that of the a-compouud (this voL, p. 719), boils at 270*2° 
(corr.) under 729 mm. pressure, and does not fluoresce when pure. 
It is a strong non-acid base, which absorbs carbonic anhydride from 
the air. The hydrochloride, CnHieNCl, crystallises in tufts of needles 
and melts at 228*5—229° ; the platinochloride, (CiiHi6NCl)2PtCl4, 
forms small, lustrous, yellow needles; the sulphate crystallises in 
long, lustrous, thin prisms. The bye-products of the reaction are 
dihydronaphthalene, identical with that obtained from the a-compound 
(Zoc. cit\ ammonia, hydrogen cyanide, /i-naphthoic acid, and frequently 
jt^-naphthamide. Of these, the first alone occurs in any considerable 
quantity. A. J. G. 

Trunethylnaphthalene. By L. Maschkb (07? cm. Centr,, 1886, 
824).—/3-Naphthylamiiie was heated with methyl iodide and methyl 
alcohol at 100°, and the resulting ammonium iodide heated for some 
hours at 300—335°. From the resinous product, the hydrocarbon was 
isolated by distillation with steam. It boils at 275°, and yields a well 
defined picrate melting at 132—133°. C. F. C. 

2 : 3 Dimethylanthraquinone. By K. Elbs and H. Eurich 
(Ber., 20, 1361—1363).—2 : 3 Diniefltylanthraquinone was obtained 
by heating F. Meyer’s orthoxylenephthaloic acid, 

CcH3Me,-CO-C6H4-COOH, 

(Abstr., 1882, 848). It is best crystallised from xylene, and melts 
at 183°. It resembles anthraquinone in properties. When heated 
with nitric acid (sp. gr. I’l) at 210—220° it yields 2 : 3 (mthraquu 
fionedicarhoxylic acid; this crystallises in yellow needles, is sparingly 
soluble in the usual solvents, and meits at 340°. It dissolves in 
ammonia to a red solution, which, however, cannot be evaporated 
without decomposition. Its salts all have a reddish colour. When 
treated with water it is converted into yellow needles of the anhydride 
which melt at 290°. The ammoniacal solution is reduced by zinc- 
dust to 2 : 3 anthraceriedicarhoxylic acid, which forms a crystalline 
powder melting at 345°. The quinone yields with ammonia and 
sine-dust 2 : 3 dimethylanthracene melting at 246°. The ;picrate forms 
unstable, red needles. L. T. T. 

1: 3 Dimethylanthraquinone. By K. Elbs and M. Gunther 
(Ber., 20, 1364—1367).—This compound has already been briefly 
described by Bibs (Abstr., 1886, 557). When oxidised with dilute 
nitric acid it yields 1 : 3 anthraquinonedicarhoxylic acid, which is 
sparingly soluble in the usual solvents, crystallises in needles, and is 
Still solid at 830°. When reduced with zinc-dust in ammoniacal 
solution, this acid yields 1 : 3 anthracenedicarhoxylic acid. This 
is a crystalline powder, sparingly soluble in the usual solvents, 
and still solid at 330°. When the quinone is reduced with zinc-dust 
in ammoniacal solution no dimethylanthracene is formed, but a 
compound of the composition CuHn is obtained; this is readily 
Bolable in boiling alcohol, crystallises in scales, and melts at 85°. It 
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forms a compound with picric acid, crystallising in brownish-rod 
scales melting at 135®. Chromic acid in acetic solution reconverts it 
into the qainone. Its constitation is not yet definitely settled. 

L. T. T. 

Derivatives of Camphor. By L. Balbiano {Oazzetta, 17, 95— 
99 ).—^When bromocamphor is heated with phenylhydrazine it yields 
camphyldiphenyldehydrazine, N2PhH2*OioHi61 N2HPh. 

Four monochlorocamphors have been described; it is here shown 
that one of the physically isomeric chlorocamphors obtained by 
Cazeneuve by the direct chlorination of camphor, is identical with 
that obtained by Schilf and Puliti by the decomposition of chloro- 
camphor-carboxylic acid. This compound, which melts at 92—92*5®, 
when heated with phenylhydrazine yields a camphyldiphenyldehydr¬ 
azine, melting at 55—66®, and identical with that obtained from 
bromocamphor. The other physical isomeride, melting at 100*6®, but 
softening at 94*5®, yields under similar conditions the same phenyl- 
hydrazine-derivative. These experiments further confirm the view 
that camphor contains the ketonic group. V*. H. V. 

Isomeric Mononitro-camphors. By P. Cazeneuvb (Oompt 
rend., 104, 1522—1525).—600 grams of granulated zinc is treated 
with 1000 c.c. of a 10 per cent, solution of copper sulphate, and when 
the copper is deposited, the metal is washed and mixed with 1600 
grams of alcohol of 93® and 300 grams of the chloronitrocamphors 
obtained bj the action of fuming nitric acid on monochlorcamphor. 
The mixture is heated to boiling for five minutes, and the alcohol 
decanted off in order to stop the reaction. When the brown liquid 
has cooled, it is mixed with zinc-dust, filtered, concentrated to two- 
thirds, mixed with a warm concentrated solution of 120 grams of 
sodium carbonate, heated with agitation, diluted with 2000 c.c. of 
water, boiled with animal charcoal, and filtered. The nitrocamphors 
are precipitated by adding hydrochloric acid, and the precipitate is 
treated with cold alcohol of 60®, which dissolves the /i-nitrocamphor, 
but leaves the a-derivative undissolved. 

The a-nitrocawphor is crystallised from boiling alcohol of 93®, and 
then from benzene. It forms large, rhombic prisms, insoluble in 
water but soluble in strong alcohol, and very soluble in benzene. It 
melts at 100—101®, and decomposes at 160®; it burns quietly on 
platinum foil, and does not detonate when rapidly heated. Its solu¬ 
tion in benzene is laevogyrate, the rotatory power diminishing as the 
concentration increases. a-Nitrocamphor reddens litmus and decom¬ 
poses carbonates, forming well-defined salts. An alcoholic solution of 
the copper salt is maroon-coloured, of the ferrous salt garnet-red, of 
the ferric salt blood-red. The quinine salt crystallises readily with 
alcohol. a-Mtrocamphor forms ethereal salts. It is not affected by 
concentrated potash or soda, but when heated with water in sealed 
tubes it yields ammonia and nitric acid. With a mixture of sulphuric 
acid and fuming nitric acid it seems to form a dinitro-derivative, 
which is decomposed by water with evolution of nitric oxide and 
formation of camphoric anhydride. 

fi-Nitrocamphor crystallises with difficulty in microscopic, arborescent 
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forms. Ifc is very soluble in dilute alcohol and in benzene, the alco¬ 
holic solution being dextrogyrate, whilst the benzene solution is feebly 
Isavogyrate. It alters readily and becomes yellow when heated. It is 
decomposed by boiling alkalis, and its salts are much more soluble 
than those of the a-derivative. 

Another isomeride exists, and will be described in a subsequent 
paper. C. H. B. 

Anemonln- By Hanrtot {OompL rend,, 104, 1284-1286).— 
Anemonin was obtained by Hoyer from various species of anemones. 
The author prepared it by distilling pulmtilla in a current of 

steam until the distillate no longer gave a yellow coloration with 
potash. The distillate was redistilled and allowed to remain in a cool 
place for several months, when it deposited the anemonin, which was 
purified by solution in alcoliol and recry stall isation from benzene, 
from which it separates in slender needles of the composition Ci^Hi208. 
A product is also obtained which has practically the same composition, 
but is insoluble in alcoliol. 

Anemonin melts at 156°, and decomposes at 270° with partial subli¬ 
mation of anemonin and a liquid which appears to be an aldehyde. 
With zinc-dust or with hydriodic acid in sealed tubes, it gives no 
distinct reaction, but a small (juantiiy of a hydrocarbon is formed 
winch seems to be cymone or cumene. 

If anemonin is dissolved in chloroform and treated with excess of 
bromine it yields the compound Cj5Hi20«Br4; this crystallises from 
benzene in octahedra which do not melt without decomposition. 

When treated with nascent hydrogen in an acid solution anemonin 
yields hydroanemonin, CisH^Oe, which crystallises from boiling 
petroleum in large, colourless lamellm which contain 1 mol. HjO, melt 
at 78°, and distil without decomposition at 210—212° under a pressure 
of 10 mm. Hydroanemonin is much more stable than anemonin. It 
is insoluble in cold solutions of the alkalis, yields no derivative with 
acetic anhydride, and no chlorine-derivative with phosphorus peuta- 
chluride. T^e latter reagent only partially converts it into anemonin. 

C. H. B. 

Action of Acetic Anhydride on Methylpyrroline and Benzyl- 
pyrroline. By G. Ciamictan and P. Silber (her., 20, 1368—1370). 
—Ciamician and Dennstedt have already described (Abstr., 1885,378) 
a monacetyl-derivative of methylpyrroline. By using a very large 
excess of anhydride and heating for eight hours at 250°, the authors 
have obtained diacetomethylpyrroline, C4NH2MeAc2. This crystallises 
in colourless needles melting at 133—134°, and is easily soluble in 
ether, alcohol, benzene, chloroform, and boiling water. 

The authors obtained a benzylpijrroline by heating the potassium 
compound of pyrroline with benzyl chloride. It is solid at ordinary 
temperatures, but melts with the warmth of the hand to a colourless 
liquid which boils at 247° (uncorr.). It is almost insoluble in water, 
easily soluble in alcohol and ether. When heated at 240° for some 
hours with a la^e excess of acetic anhydride, it yields diaceto-benzyU 
pyrroline, C7H7*U4N^H2Ac2, which crystallises in colourless needles, is 
soluble in alcohol, and melts at 129—130°. L. T. T. 
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Action of Propionic Anhydride on Fyrroline. By M. Drkk^ 
STRICT and J. ZiMMERMANN (Ber,^ 20, 1760—1762).—It has*l»een shown 
that two isomeric acetyl-derivatives are obtained by the action of 
acetic anhydride on pyrroline; a similar result is obtained by heating 
pyrroline with propionic anhydride and sodium propionate in a reflux 
apparatus, when two propionylpyrrolines are obtained, of which one 
only distils with steam. The yield is not good. 

Propionylpyrroline^ C 4 NH 4 *COEt [COEt = 1], is a viscid, yellowish 
oil which distils at 192—194^, can also be distilled with steam, and 
is decomposed by alkalis into pyrroline and propionic acid. 

The isomeric propionylpyrroline, [COEt = 2 or 3], crystallises in 
colourless needles, melts at 52°, boils at 222—225°, is soluble in alkalis 
without decomposition, and yields a white, crystalline silver-derivative, 
C 4 NH 3 Ag-COEt [Ag : COEt = 1 : 2 or 3]. 

Dlpropionylpyrroline^ 04 NH 8 (C 0 Et) 2 , obtained by heating 5 grams 
of pyrroline with 50 grams of propionic anhydride at 260°, crystallises 
in colourless plates, and melts at 126—117°. A. J. G. 

Preparation of Halogen-derivatives of Pyridine Bases from 
the I^ridineoarboxylic Acids. By G. Pfeiffer (2?er., 20,1343— 
1353). —It is well known that the pyridine bases are very indifferent 
towards substitution-reagents, and very few substitution-products are 
at present known. The author finds that halogen substitution-products 
may easily be made through the mediation of the carboxylic acids. 

Bromine does not acton collidinedicarboxylic acid in either alkaline 
or acid solution, but when added to a neutral solution of the potassium 
salt, carbonic anhydride is evolved and symmetrical d/ibromocollidiney 

‘^CMe^^’ is obtained. This forms snow-white, nacreous 

crystals soluble in alcohol and ether, almost insoluble in water. It 
melts at 81° and boils at 262—263° under a pressure of 726 mm. and 
volatilises slowly even at ordinary temperatures. It is a feeble base, 
dissolves in hot concentrated hydrochloric acid^ and the solution on 
cooling deposits small, polyhedric crystals of the hydrochloride 
C8NH3r23Cl. This is easily soluble in water, and the aqueous solu¬ 
tion decomposes on boiling. The dry substance sublimes slightly 
when rapidly heated, but decomposes into its components even at 100% 
very rapidly at about 200°. With bromine it yields a dibromide, 
C 8 NHj,Brt,Br 2 HCl. The platinochhride forms omnge needles contain^ 
iiig 2 mols. H 2 O which it loses at 120° : the diehromate melts at 146°; 
the picrate at 159—160°; the aurochloride forms yellow needles. 
When oxidised with permanganate the base yields dihromopyridinetri* 
carboxylic acid^ C 6 NBr 2 ( COOH)8, crystallising in needles soluble in 
boiling water, sparingly so in alcohol and ether. It melts with 
decomposition at 204—206°. The monopotassium eaitf 

COOK-CfiNBr 2 (COOH), + 6H,0, 

forms colourless needles soluble in hot water. This salt is not decom¬ 
posed by mineral acids, and the free acid is best obtained from the 
silver salty C6NBra(COOAg)8, which forms an insoluble, crystalline 
powder. Ferrous sulphate gives a carmine coloration. When heated 
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in glacial acetic solution no decomposition takes place; when the acid 
is heated alone all three carboxyl-groups are eliminated and Hofmann’s 
3 : 5 dibromopyridine formed. When dibromocollidine is heated with 
sodium ethoxide, 3 : 5 diethoxycollidine, C 5 NMe 3 (OEt) 3 , is formed; 
it boils at 217—219° under 726 mm. pressure. 

Symmetrical potassium lutidine dicarboxylate yields with bromine 
dibromolutidiney C 5 NHMe 3 Br 2 . It very closely resembles dibromo- 
oollidine in appearance, and melts at 65®. 

Quinolinic acid when treated with bromine under like conditions 
yields 3: 5 dibromopyridine, and the same compound was formed by 
the action of bromine on pyridinopeiitacarboxylic acid. 

When quinolinic acid in slightly alkaline solution is treated with 
iodine, diiodohydroxypyridine, CsNHaTzCOH) [OH: I: I = 2 :3 : 5], is 
fornjed. This forms light-brown needles sparingly soluble in alcohol, 
ether, and boiling water (the latter solution having an acid reaction) 
and melting at 257—259°. When heated very carefully it sublimes in 
colourless needles, but decomposes if heated rapidly. It dissolves in 
moderately strong sulphuric acid, but is reprecipitafed unchanged on 
the addition of water. Its acid character is more marked, the sodium 
compound crystallising with SHaO in colourless scales. It also forms 
well-marked compounds with many other metals. L. T. T. 

Action of Chloral on «-Picoline. By A. Einhorn and A. 
LfBBRECHT (Ber., 20, 1592—1594).—When equimolecular proportions 
of «-picoline and chloral are mixed together, rise of temperature 
occurs, and a white, crystalline mass is obtained which yields w-tru 
ehloro-at-hydroxypropylpyridine, C5NH4*CH2*CH(OH)*CCl3, if it is heated 
for 8 to 10 hours either with or without zinc chloride. This com¬ 
pound crystallises from dilute alcohol in beautiful, six-sided tables, 
melts at 86—‘87°, and yields well-characterised salts with acids. The 
hydrochloride, CpHbNOCIsjHCI, crystallises in compact, long needles, 
melts at 201—202®, and is soluble in absolute alcohol. When heated 
with alcoholic potash, the base is converted into a-pyridylaci*ylic acid, 
which forms a white, crystalline hydrochloride, C 8 H 7 N 02 ,HC 1 , melting 
at 220° with decomposition. W. P. W. 

Behaviour of the Nitrobenzaldehydes towards Ethyl Aceto- 
acetate and Ammonia. By B. Lepetit {Ber., 20, 1338—1343).— 
The author has investigated the action of ammonia and ethyl aceto- 
acetate on the three isomeric nitrobenzaldehydes. When metanitro- 
benzaldehyde (1 mol.), ethyl acetoacetate (2mols.), and a slight excess 
of ammonia are heated in alcoholic solution, ethyl metanitrophenyU 
lutidinehydrodicarboxylate, NOa*C«H 4 *C 6 NH 2 Me 2 (OOOEt) 2 , is formed. 
It is easily soluble in alcohol, ether, chloroform, and acetone, crystal¬ 
lises in plates, and melts at 161°. When a small quantity of fuming 
nitric acid is added to an alcoholic solution and a current of nitrous 
ijucad then passed in^ ethyl metanitrophenyllutidinedicarboxylate^ 

N0a-0«H4-C6NMea(000Et)2, 

is produced. It crystallises in colourless plates, soluble in ether and 
^Oohol> and melting at 66°. The mtrate forms colourless, acicular 
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crystals melting at 129—130®; tbe platirtochhride, orange crystals 
melting at 202®. When treated with tin and hydrochloric acid the 
ethyl salt yields ethyl metamidophenyllutidmedicarboxylate^ which is 
soluble in alcohol and ether, crystallises in plates, and melts at 109-— 
110®. This compound is hihasic, and forms b, platinochhridey 

Oi 9 ll 2 aN 204 ,BL 2 l^tOle ’t" HgO, 

which crystallises in yellow needles, loses water at 110—120®, and 
decomposes at about 260° without previous fusion. This amido- 
compound acts as a primary aromatic amine, and may be diazotised, 
&c, 

Paranitrobenzaldehyde reacts in a similar way, but the reaction 
does not take place so smoothly, a great deal of secondary produr*ts 
and resinous matter are formed, and the yield is very small. The 
hydro-compound was not obtained quite pure, but is crystalline and 
melts at about 118—122°. 

With orthonitrobenzaldehyde tbe reaction takes place differently; 
A substance, CioH^oN^Os, is always formed as well as the hydro-salt, 
and the yield of these two substances appears to be better when equi- 
molecnlar proportions of ethyl acetoacetate and nitrobenzaldehyde 
are taken than when the usual proportion 2 :1 is employed. Ethyl 
orthonitrophefoyllutidinehydrodicarhoxylate forms pale-yellow, rhombic 
plates, is soluble in alcohol and ether, and melts at 119—120®. It is 
insoluble in dilute acids. When oxidised with nitrons acid so little 
crystallisable substance was obtained that the non-hydrogenised com¬ 
pound could not be obtained in a pure state. The compound, 
Ci 9 H 2 oN 406 (possibly CisHajlSriOs), mentioned above is very sparingly 
soluble in alcohol, crystallises in yellow needles, and melts at 189®: it 
has basic properties. The hydrochloride^ Cj9H2iN406Cl, forms a sparingly 
soluble, yellow powder, loses hydrogen chloride in dry air, rapidly at 
100®, and melts with partial decomposition at 150°; it also forms a 
platinochloride. This compound is unstable, and, when it is boiled 
with hydrochloric acid, ethyl chloride and carbonic anhydride are 
evolved, whilst orthonitrobenzaldehyde is amongst the residual pro¬ 
ducts. Attempts at hydrolysis and reduction were unsuccessfuL 
When nitrous acid is passed through alcohol in which the base is sus¬ 
pended, solution takes place, and, after a time, white needles separate 
which have the same composition, Ci 9 H 2 o]Sr 40 e, as the base, but are 
non-basic in character, and decompose at 192®. 

With phenylhydrazine all thi’ee nitrobenzaldehydes react in the 
usual way with formation of hydrazides of the constitution 
N 02 *C 6 H 4 *bH • N 2 HPh. The ortho-compomid forms small, ruby-red 
prisms melting at 152°; the para-compound dark-red crystals, with a 
bluish surface fluorescence, and melting at 165®; and the meta*com^ 
pound scarlet crystals melting at 120®. L. T* T. 

Cinclionic Acid. By A. Claus and M. Kickblhatn (jSer., 20, 
1604—1606).—Whilst engaged in the preparation of a large quantity 
of cinchonic acid, obtained by the oxidation of 6 kilos, of cinchonine 
with nitric acid, the authors have observed that it crystallises in 
three forms: 1, in the well-known, slender, coffeine-like needles with 
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1 mol. of HjO; 2, -with 2 mols. of H^O in the triclinic forms 
described by Muthmann and Nef (this vol., p. 698) ; and, 3, in mono- 
olinio tables also ^ith 2 mols. of H2O. The first form is always 
obtained when the hot, concentrated solution of the acid is allowed to 
cool during crystallisation ; the third form separates during the slow 
evaporation of dilute aqueous solutions of the pure acid; whilst the 
second form, according to the authors* experience, is got by the slow 
crystallisation of solutions of the acid containing some impurity such 
as mineral acid, and, after repeated recrystallisation, yields the third 
form on the slow evaporation of its dilute aqueous solution. 

The crystallographic measurements of the third form agree with 
those of Ditscheiner (^nwaZew, 173, 84), and, consequently, Muthmann 
and Nef’s conclusions cannot be maintained. The crystals are mono- 
clinicj a : 6 : c = 0*2758 : 1 : 0*5328; = 98° 3'; and the following 

faces were observed: ool^co, ooP, and W. P, W, 

Synthesis of Quinoline-derivatives. By L. Knorr (Ber., 20, 
1397—1399).—When ethyl ^-phenylamido-a-crotonate is heated at 
190—200° it yields 7-hydroxy.quinaldine described by Conrad. By 
the action of dry sodium ethylate on the crotonate the author obtained 
a compound, Ci4HnN03, which appears to be Conrad and Limpach’s 
phenyllutidoncarboxylic acid. L. T. T. 

Reactions of Quinoline. By H. Wridel {Monafsh. Ghem., 8, 
120—140).—When a mixture of dry quinoline hydrochloride (from 
50 grams of quinoline), 50 grams of quinoline, and 10 grams of 
platinised asbestos, is heated at 170°, and subsequently at 200°, in a 
gentle cuiTent of dry oxygen, the whole becomes dark in colour and 
thick. It is then dissolved in dilute hydrochloric acid, filtered, and 
treated with alkali and steam-distilled. The residue is dissolved in 
very dilute hydrochloric acid, and fractionally precipitated with a 
concentrated solution of sodium acetate. The last precipitate yielded 
on further purification dichinolyl, melting at 173°. The yield is 
8 per cent. 

Whexi quinoline hydrochloride (from 129 grams of base), 93 dry 
pure aniline, and 25 gi’ams of platinised asbestos are heated together, 
first at 160°, then for some hours at 175°, and finally at 180°, 
paramido-a-phenyl(juinoline (Jellinek, Abstr,, 1886, 1045) and a new 
diquinolyl are obtained. This melts at 138° (uncorr.). It yields two 
hydrochlorides; the one (with 2 mols. HCl) is colourless, the other 
(with 1 mol. HCl) yellow. The yield of base is 25 to 40 per cent of 
that required by theory. The acetyUderivative, Ci6HiiN‘2Ac, erj^staU 
Uses from alcohol in lustrous plates, melting at 189° (uncorr.). 

DiTiydrcrnyphenyhiuinoUnGj Ci6HiiN02, is obtained, together with 
parahydroxy-a-pheiiylquinoline, by the action of potassium nitrite on 
amido-a-phenylquinoline, in presence of excess of hydrochloric acid. 
It crystalliBes in colourless, lustrous, prismatic needles, insoluble in 
water, readily soluble in benzene, ether, alcohol, chloroform, and 
acetone; it melts at 114° (uncorr.). 

Parahydroxy^at-phenylquinoUne^ OisHuNO, forms a loose mass of 
colourless, slender, monoclinio crystals, insoluble in. water, readily 
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soluble in boiling benzene, xylene, and aloobol, in bydlrooWorie 
acid, and in aqueous potash. It melts at 237—238® (uncorr.\ and 
distils without decomposition under 62 mm. pressure. The hyiro^ 
chloride (with 2 mols. H«0) crystallises in hair-like crystals of a 
lemon-yellow colour; the platinochloride^ (OisHnNOX^H^PtOle. crys¬ 
tallises in gold-coloured, thin plates. The aoeftjhderivafive erystalHs#^ 
in large, colourless, thin, rhombic plates, meltinsr at 123®; it is readily 
soluble in ether, benzene, and ethyl acetate. When hydroxvnhenyl- 
quinoline is oxidised with chromic acid, quinaldic acid melting at 
157® is formed; when distilled with zinc-dust it is almost quantita¬ 
tively converted into a-phenylqninoline. By the action of tin and 
hydrochloric acid on hydroxy-a-phenylqninoline, tetrahydrohydroxjhot^ 
phmylquinoUnej OwH^NO, is formed: this could not be obtained in 
crystals. The hydrochloride forms white, lustrous, prismatic crystals. 
The solution gives with ferric chloride an intense blood-red colora¬ 
tion ; with nitric acid first a red-violet, then a brown-j*ed colour is 
produced. When fused with potash, parahydroxybcnzoic acid is 
formed. The above reactions point to the following constitutional 
formula for paramido-«-phenylquinoline:— 

C,NHe-C6H4-NH3 CCeH4-NH* = 2^ C.NHe: = 1: 4]. 

The nitro-derivative of parahydroxy-a-phenylqutnoline, OisHioN'^O^, 
was also obtained in the product of the action of potassium nitrite 
and hydrochloric acid on paramido-a-phenylquinoline. It crystallises 
in microscopic lemon-yellow plates, melting at 151®; it is rather 
yeadily soluble in alcohol and ether. 

Diquinolyly Cj9Hi3N’2, is contained in the mother-liquor from the 
preparation of paramido-at-phenylquinoline. It is best prepared by 
heating a mixture of 20 grams of paramido-«-phenylquinoHne, 20 
grams of glycerol, 40 grams of sulphuric acid, and 5 grams of nitro¬ 
benzene, at 180®, nntil frothing ceases. The product is dissolved in 
water, filtered, neutralised with sodium carbonate, and repeatedly 
extracted with ether. The residue obtained by evaporating off the 
ether is converted into the hydrochloride, which is recrystallised 
several times. The free base crystallises from alcohol (by slow 
evaporation) in monoclinic crystals of a fatty lustre: a : h : e 
l’3o85 : 1 : 2*3778. It melts at 144® (uncorr.), is readily soluble in 
benzene, xylene, and alcohol, less in ether. It volatilises without 
decomposition. The platinochloride^ Ci8Hi35r2,H3PtOl6, forms a yellow¬ 
ish-white, miorocrystalline powder, almost insoluble in water, The 
methiodidcy Ci8Hi3N2,MeI + HjO, crystallises in small, bright yellow 
needles, melting at 231—232®, very sparingly soluble. The monosuh 
phonic acid prepared by heating diquinolyl with 5 parts of sulphuric 
acid at 160—180®, forms a white, chalky powder, soluble in dilute 
alkali solutions. When the sulphuric acid is heated with potash at 
220®, hydroxydiqumolyl, CigHiaNsO, is formed. This forms a crystal-^ 
line powder, readily soluble in Wling benzene and alcohol; it melts 
at 187®. N. H. M, 

Action of Acetamide on Orthochloroqninolinc. By 7. 
Muhubbt (Ben, 20, 1551—1552).—When chloroquinoline is heated 
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for several hours with acetamide, oarbostyril is formed; the latter is 
also obtained topfether with beuzonitrile when benaamide is used 
instead of acetamide, N, H. M. 

Quinoline-derivatives from /5-Diketones. By C. Beybb (Ber., 
20, 1767—1773).—In the method for the preparation of quinoline- 
derivatives from aromatic amines and the condensation-products 
obtained by the action of hydroja^en chloride on mixtures of fatty alde¬ 
hydes with certain ketones (Abstr., 1886, 629), it seemed probable 
that an anilide is first formed, and is converted into the quinoline- 
derivative in the further course of the reaction. Proof of the truth 
of this idea is given in the present paper. 

Benzoy lacetov eanilide^ 

* COPh-CH,-CMo : NPh. or COPh^CH ! CMe*NHPh, 

is prepared by heating aniline and benzoyl acetone in equi molecular 
proportions at 150*, or by boiling the mixture with glacial acetic acid 
in a reflux apparatus for some hours. It crystallises in yellowish- 
white plates, and melts at llO^. When heated with ooneentrated 
sulphuric acid the anilide is converted into 7 -phcnylquinaldine. 

Dibenzoylmethane, CH 2 (COPh) 2 , under like treatment also yields 
an anilide; this could not be obtained in a state of purity, but the 
crude product when heated with sulphuric acid yields 2 : i^diphenyU 
quinoline^ CflNHftPh^, This forms a white, crystalline mass, melts at 
112°, and shows feebly basic properties, its sulphate dissociating 
readily when treated with pure water. The sulphate, chromate, and 
platinochloride, (C 3 iHi 5 N) 2 ,H 2 PtCl 8 + 2 H 2 O, were prepared. 

A. J. G. 

Acrldaldehyde and Acridinecarboxylic Acid, By A. 

Bernthsen and F. Muhlkrt (Bcr., 20, 1541—1551 ).—Methyl acri- 
dinechloral, Ci 3 H 8 N*CH 2 *CH(OH)*CCl 3 , is prepared by adding 70 grams 
of chloral to 60 grams of methyl acridine suspended in 600 grams of 
benzene. The temperature is raised to 70—75®, when the methyl- 
acridine is completely dissolved, and a separation of a yellow, sandy 
precipitate takes place. After some hours it is filtered, washed, and 
extracted with boiling alcohol or benzene. The yield is almost equal 
to that required by theory. It is sparingly soluble in alcohol, and 
crystallises in needles or prisms which melt with decomposition above 
200°. It is almost insoluble in dilute acids, and dissolves in strong 
sulphurio aoid without decomposition, yielding a splendid, fluorescent 
solution. 

Acridylacryltc aoid, CiaHsN-OH I CH’COOH, is obtained by saponi- 
fying the above chloral-compound with an excess of 20 per cent, 
aqueous soda, mixed with half its volume of alcohol. It forms an 
almost in 8 olul 3 le, cry^’stalline powder, which decomposes when heated 
at 208°, with evolution of carbonic anhydride. It has acid as 
well as basic properties. The solutions of the alkali salts show a 
green fluorescence. The potassium salt forms slender needles very 
readily soluble; the sodium, ammonium, and silver salts are described. 
The hydrochloride crystallises in well-formed, flat needles, Wheix 
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this is reduced, hydroacridylacrylie acid^ OiaHxoN*OH*CH! CH’COOH, 
is obtained. This is readily soluble in alcohol and ether, sparingly in 
water. The sodium salt forms flat needles very readily soluble. 

Acridaldehyde^ CisHglT-CHO, is prepared by dissolving 15 grams 
of acridylacrylic acid in excess of sodiuln carbonate solution, diluting 
to 750 C.C., adding 500 c.c. of benzene, cooling the whole to 0®, and 
shaking vigorously with a not too concentrated solution of 16 grams 
of potassium permanganate. After some time it is fl^ltered through 
calico, the aqueous solution separated and extracted with ether. The 
united benzene and ether extracts are extracted with dilute hydro¬ 
chloric acid. It crystallises from hot alcohol in slender, yellow 
needles of a silky lustre, melts at 139—140®, and boils with partial 
decomposition at a higher temperature. The hydrochloride forms 
gold-coloured, slender needles, which are decomposed by warm water; 
the nitrate crystallises in slender, yellow needles less soluble than the 
hydrochloride; the sulphate forms sparingly soluble, gold-coloured, 
lustrous needles; the chromate forms short, slender prisms. The 
phenylhydrazine-compo'und; C20H15N3, crystallises from alcohol in hex¬ 
agonal plates, insoluble in. water; the salts form microscopic violet 
needles of a green metallic lustre, sparingly soluble in water, more 
soluble in alcohol; the solutions are violet-blue. 

Acridinecarhoxylic acid, CiaHgN'COOH, is obtained by adding the 
finely-powdered aldehyde to a warm 5 per cent, sodium hydroxide 
solution containing an excess of freshly precipitated silver oxide. It 
crystallises in lustrous, yellow needles, soluble in alcohol, less soluble 
in water. When heated at 300® it is decomposed into acridine and 
carbonic anhydride. The sodium and ammonium salts are j'eadily 
soluble; salts with acids do not appear to be capable of existing. 
When the solutions of the alkali salts are diluted they show a blue 
fluorescence. N, H. M. 

Creatines and Creatinines; «.Amidocaprocyaznine and 
^K-Amidocaprocyamidine. By B. Duvillier (Oompt. rend,, 104, 
1290—1292).— a-Amidocaprocyamine ia obtained by mixing an aqueous 
solution of leucine with at least 2 parts of cyanamide and a few 
drops of ammonia, and allowing the liquid to remain for several 
months. The liquid is then evaporated to dryness, repeatedly ex¬ 
tracted with alcohol to remove dicyanamide, and the insoluble residue 
crystallised from water, from which it separates in anhydrous lamell® 
of the composition NH : C(NH0-NH-CH(COOH)*CHa-CH2-CH*Me. 
It is very slightly soluble in cold water, more soluble in hot watevi 
very slightly soluble in alcohol. 

ot^Amidocaprocy ami dine is obtained by boiling the preceding com¬ 
pound in water for several hours. It crystallises in needles, which 
are very slightly soluble in cold alcohol, but dissolve more readily in 
hot alcohol, and are about as soluble in water as the preceding com¬ 
pound. From hot water it crystallises in silky, anhydrous needles. 

It has the composition <|j^jj^g-j.T^jj>CH*OHa’CH2*CH2Me, and 

when boiled with water is reconverted into the eorresponding 
cyamine. 
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It is worthy of note that leticine yields a creatine, whilst «-methyl- 
amidocaproic and «-ethylamidocaproic acids yield creatinines. 

C. H. B. 

Alkaloids. By 0. de Coninck (Oonipt rend,, 104, 1374—1375).— 
Nicotine was treated with methyl iodide in the same way as with 
ethyl iodide (this vol., p. 603). The product is a yellow, translucent 
solid, which is dissolved in warm, absolute alcohol and gradually 
mixed with potash of 45®, when a ruby-red coloration is produced, 
which becomes daa^ker with excess of alkali. If the mixture is heated 
for 2^ hours on the water-bath, and the alcoholic solution decanted 
off, and concentrated, at a certain degree of concentration the liquid 
stains the skin like nitric acid. When evaporated to dryness it 
leaves a deep reddish-brown, viscid residue, and if this is dissolved in 
alcohol it gives a solution with a green fluorescence. On addition of 
water*or a concentrated acid this solution becomes turbid, but the 
addition of hydrochloric acid to the diluted alcoholic solution repro¬ 
duces the original colour. Ammonia changes the colour to dull red, 
which is converted by hydrochloric acid into a bright orange-red. 
If an excess of hydrochloric acid is added to the original alcohol 
solution, and the mixture poured into a large quantity of water, a 
brilliant green fluorescence is observed. The liquid is orange by 
transmitted light, and intense green by reflected light. 

These reactions afford further proof that nicotine is closely related 
to the pyridic or dipyridic compounds. C. H. B. 

Separation of the Opium Alkaloids. By P. C. Plugqe (Arch, 
Pharm. [3], 25, 343—354).—The six alkaloids narcotine, papaverine, 
narceine, thebaine, codeine, and morphine are separated by the use of 
the following precipitants: sodium acetate, potassium ferricyanide, 
sodium salicylate, potassium thiocyanate, and ammonia. The alkaloids 
are obtained as an aqueous solution of the hydrochlorides. The 
liquid is mixed with a sufficient quantity of concentrated sodium 
acetate solution, allowed to remain 24 hours, and filtered. The precipi¬ 
tate, washed with a little water, consists of pure narcotine and 
papaverine ; it is dissolved in dilute hydi^ochloric acid and diluted 
until the solution contains not more than of narcotine, when a solu¬ 
tion of potassium ferricyanide is added. After remaining 24 hours, 
filtering and washing with a little water, the precipitate of papaverine 
ferricyanide is obtained from which the alkaloid may be separated by 
digesting with aqueous soda, filtering, and if necessary dissolving and 
reprecipitating with ammonia. The filtrate containing the narcotine 
yields this alkaloid by precipitation with ammonia. The filtrate 
containing the remaining four alkaloids together with an excess of 
sodium acetate is concentrated to a small volume on the water-bath 
and allowed to remain 24 hours, then filtered. The precipitate 
washed with a little water consists of narceine separated directly from 
the liquid as pure alkaloid. The filtrate contains traces of narceine 
and all the thebaine, codeine, and morphine. It is mixed with a suffi¬ 
cient quantity of sodium salicylate solution. After 24 hours the crys¬ 
talline precipitate is filtered and washed with a little water. It consists 
of thebaine salicylate. On washing this on the filter with dilate 
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ammonia until ferric cMoride ceases to indicate salicylic acid in the 
washinp^s, pure alkaloid remains on the filter. The filtrate contains 
traces of narceine, thebaine, the excess of sodium salicylate, and all 
the codeine and morphine. It is acidified with hydrochloric acid; 
after remaining some time the salicylic acid separated is filtered off, 
and the filtrate is repeatedly shaken with chloroform to remove the 
remainder of the salicylic acid, narceine, and thebaine; then the 
chloroform is removed by a gentle heat, the liquid is carefully 
neutralised and finally mixed with potassium thiocyanate solution. 
After 24 hours the precipitate consists of codeine hydrogen thiocyanate. 
The filtrate contains the morphine, which can be precipitated by 
slight excess of ammonia. In many cases the above methods can be 
employed quantitatively. Mixtures of narcotine and morphine pre¬ 
cipitated with sodium acetate gave from 97*15 to 100 per cent, of the 
narco tine. Narcotine in presence of morphine, codeine, and thebaine 
gave 99*43 per cent. Papaverine precipitated by acetate in presence 
of morphine gave 98*15 per cent, of the total present. The same 
alkaloid in presence of morphine, codeine, and thebaine gave 97*02 
per cent. In the two experiments where thebaine was present over 
90 per cent, of that alkaloid was obtained by precipitating with 
sodium salicylateu The separation of papaverine by means of potas¬ 
sium ferricyanide is very complete- Codeine cannot be quantitatively 
separated from morphine by means of potassium thiocyanate. 

J. T. 

Composition of Papaverine. By P. C. Plugge {Aroh, Fharm. 
[3], 26, 421—425).—The composition of this alkaloid is sometimes 
represented by the formula C 20 H 21 NO 4 , as given by v. Merck, its dis¬ 
coverer, and sometimes by O 21 H 31 NO 4 . The author shows that the 
former and older formula most nearly agrees with analytical results 
obtained both by himself and others. J. T. 

Strychnine and Brucine Ferro- and Ferri-cyanides. By 

Holst and Bbckorts {Arch, Pharm, [3], 26, 313—315).— Normal 
strychnine ferrocyanide, (C 2 iH 22 N 202 ) 4 ,H 4 Fe(CN )8 + 4 H 2 O, is precipi¬ 
tated from neutral solutions of strychnine salts by potassium ferro- 
cyanide, forming a whiiie^ 'erjstalline powder with a shade of yellow, 
slightly soluble in cold water, more easily in hot, from which well- 
formed, prismatic crystals separate on cooling. Acid strychnine ferro* 
cyamdc, (C 2 iH 22 N 202 ),H 4 PerCNr) 8 , is precipitated from a strong hydro¬ 
chloric acid solution of a salt by potassium ferrocyanide as a white 
powder with a shade of blue. It is insoluble in cold water and alcohol, 
but dissolves in hot water with formation of hydrogen ferrocyanide, 
giving rise to a blue coloration and the formation of hydrocyanic 
acid. The salt has a strong acid reaction, decomposes carbonates and 
is decomposed by ammonia and alkalis with separation of strychnine. 
Normal hrucine ferrocyanide^ (C28H26N204)4,H4Pe(CN)8 + 4 H 2 O, is ob¬ 
tained by adding to a concentrated neutral brucine hydrochloride 
solution, a concentrated solution of potassium ferrocyanide, as tufts 
of yellow, prismatic crystals; it gives yellow solutions with water and 
alcohol. In the air it gradually passes into brucine ferricyanide with 
the separation of brucine. Acid hrucine ferrocyanide^ 

(C«H«N,Oi),H4Fe(ON)., ' 
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the Balt precipitated from a very concentrated strongly acid solution 
of brucine by potassium ferrocyanide, forms a white^ crystalline powder, 
as seen under the microscope, which in the air quickly becomes blue. 
In less concentrated solutions there is no change at first, but after 
12—24 hours beautiful, large, white prisms form of the 8ain>e compo¬ 
sition as the powder. The salt decomposes when heated with water 
with sepai'ation of hydrocyanic acid. 

Potassium ferricyanide gives only normal salts. Strychnine ferri- 
cyanide, (C 2 iH 22 N 202 ) 6 ,HfiFe 2 (CN)i 2 -f I 2 H 2 O, precipitated from neutral 
and acid solutions, forms golden-yellow, flat prisms, somewhat 
sparingly soluble in water to a yellow liquid. Brucine ferricyanide, 
(C 22 H 26 N 204 ) 6 ,H 6 Fe 2 (CN)i 2 -f I 2 II 2 O, is precipitated from acid or 
neutral solutions of brucine salts as greenish-yellow spangles, 
sparingly soluble in water to a yellow liquid. Other alkaloids are now' 
undergoing investigation by the authors. 

Estimation of Strychnine and Brucine ,—The authoi's have based a 
volumetric method on Dunstan and Short’s observation that strych¬ 
nine is completely precipitated from aqueous solution of its sulphate, 
whilst brucine is not. If a 0*5 to 1 per cent, solution of the two 
alkaloids, strongly acidified with hydrochloric acid, is treated with 
potassium ferrocyanide until a filtered portion of the solution gives a 
blue stain with ferric chloride paper, the whole of the strychnine is 
precipitated as acid strychnine ferrocyanide, whilst the brucine 
remains in solution. The amount of strychnine can thus bo deter¬ 
mined by using a standard solution of ferrocyanide, 244 parts 
potassium ferrocyanide corresponding to 334 parts of strychnine. If 
the solution contain less than 0*5 per cent, the separation is too slow ; 
also the ferric chloride paper should not be allowed to get perfectly 
dry before use. A mixture containing 0*145 gram strychnine and 
0*036 gram brucine gave 0*148 gram of strychnine. To estimate the 
alkaloids when occurring together in, say, tinctura strychni, the total 
weight of the two is ascertained, then, according to Schweissinger, an 
excess of centinormal hydrochloric acid is added and tire excess deter¬ 
mined by centinormal soda solution. The neutral solution thus ob¬ 
tained k concentrated sufficiently and titrated with standard potassium 
ferrocyanide. A mixture containing 0*1 gram strychnine and () 05 
gram brucine gave 0*1017 of the former and 0*04915 of the latter. 

J. T. 

Sulphonio Acids of Stiychnine. By I. Guareschi {Gazzetta, 17, 
109—115).—Loebisch and Schoop have recently described a mono- 
sulphonic acid of strychnine; the author finds that if strychnine is 
warmed with three.to four times its weight of sulphuric acid, a mono- 
sulphonic acid is formed, which m best purified by means of the 
barium salt. The analyses, though somewhat discordant, point rather 
to a formula C 2 iH 2 i(S 03 H)N 202 ; it is a yellow, amorphous solid, 
soluble in acids and alkalis; it does not give the strychnine reaction 
with potassium dichromate. A solution of its ammonium salt gives 
precipitates with salts of silver, iron, copper, barium, and lead. 
Heated at 120—130° it assumes an azure-violet colour. It does nob 
seem to be poisonous. 

The disulphonic acid, CaiH2o(S02H)2N202, was not isolated, but the 
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barium, sodium, and potassium salts are described as amorphous 
solids, readily soluble in water, sparingly soluble in alcohol. 

V. H. V. 

Chelidonlne, Chelerythrine, and San^inarine. By A. 

Henschkb (Ohem, Gmtr.j 1887, 243).—Chelidonine is a tertiary base; 
analyses of the free base, its salts and the platino- and auro^chloride, 
point to the formula C 2 oHi 9 N 03 + H 2 O. 

Chelerythrine and sanguinarine seem not to be identical; the 
analyses of the latter, its salts and its platinochloride, point rather to 
the formula CnHisNO*, proposed by Naschold, than to C 19 H 17 NO 4 , 
that given in most text-books. V. H. V. 

The Alkaloids of Lobelia. By G. Dragbndorff and H. v. Rosen 
(Chem, Centr.^ 1886, 873).—The authors have isolated from the 
Lobelia nicotianoefolia a second alkaloid additional to the already 
known lobeline. It is dissolved by chloroform from solutions made 
alkaline with ammonia. The alkaloids exhibit no chameteristic colour 
reactions; they are distinguishable by their behaviour towards the 
group reagents. In physiological properties they are closely similar. 

C. F. 0. 

Amount of Oxygen taken up in the Decomposition of 
Haemoglobin into Albumin and Haematin. By M. Lbbbnsbaum 
(Monatsh. Ohem,j 8 , 166—179).—The amount of oxygen absorbed in 
the decomposition of oxyhsBmoglobin depends on the time allowed for 
the experiment, the absorption continuing after 65 days. This is 
probably due to the albumin which is formed taking up oxygen in 
presence of alkali (Nencki and Sieber, Abstr., 1882,1307). Carbonic- 
oxide haamoglobin behaves in a manner similar to oxyhasmoglobin, but 
the amount of oxygen absorbed is always less. 

Oxyhaemoglobin in O’l per cent, sulphuric acid solution, absorbs 
1*1 per cent, of its weight of oxygen. N. H. M. 

Compound of Haematin with Nitric Oxide. By G. Linossier 
(Oompt. rend,, 104, 1296—1298).—An alcoholic solution of haematin 
or reduced haematin readily absorbs nitric oxide, forming a brilliant 
red, non-dichroic solution. The absorption spectrum of this liquid is 
similar to that of oxhaemoglobin, and consists of two bands between 
B and F, the breadth of which depends on the concentration of the 
solution. It is difficult to distinguish this spectrum from that of 
oxyazotised haemoglobin, but the latter is somewhat more intense and 
its two bands are about equal in intensity. When oxyazotised 
haemoglobin is mixed with potash, it is converted into oxyazotised 
haematin, which gives an absorption spectrum identical with that 
obtained by synthesis. 

Oxyazotised haematin is less soluble in ammoniacal alcohol than 
ordinary haematin, and reducing agents have no action on this solution. 
The oxygen of the air converts it into haematin and ammonium 
nitrite. If the solution thus converted into haematin by the action of 
oxygen is treated with a reducing agent, it first forms reduced haematin 
and then oxyazotised haematin. The reducing agent acts on the 
haematin and also on the ammonium nitrite, converting the former 
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into reduced liSBiiiatin, liberating nitric oxide from the latter. The 
reduced hasmatin and nitric oxide at once combine to form oxy- 
assotised hmmatin, which is not further afEected by the reducing agent. 

The author points out that heematin should by analogy be called 
oxyh®matin, whilst the name hasmatin strictly belongs to the com* 
pound commonly known as reduced hcematin (Hoppe-Seyler’s hcemo- 
chromogen). He proposes to change the names in this way, in order 
that oxyhaematin and hoBmatin may correspond respectively with 
oxyhsemoglobin and haemoglobin. C. H. B. 

Melanin. By M. Miuba {Chetn, Centr.^ 1887, 260).—To prepare 
melanin, an emulsion of a melanotic spleen is diluted with water and 
treated with calcium chloride and sodium phosphate. The precipitate 
formed contains the colouring matter, and after frequent washings at 
40"^ is treated with a powerful digestive fluid until the solution ceases 
to give the peptone reaction. The residue is treated with soda, and 
washed to remove the nuclein and fatty acids, and finally treated with 
alcohol and ether. The melanin forms a brownish-black powder, 
possessing the properties and composition of the hippotnelanin of 
Berdez and Nencki. Experiments showed that the urine of animals 
into which melanin had been injected, gave the melanogen reaction. 
As the injection of melanin produces no increase in the indican reac¬ 
tion of the urine, it is probable that the dye formed in the air or on 
oxidation is analogous to the dye obtained by Pribram from the urine 
of a patient suffering from a melanotic tumour, which is allied to or 
identical with the melanin of Dressier. V. H. V. 
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Action of Oxygen on Animals. By B. W. Richardson (Chem. 
News, 66, 253).—According to experiments described in this paper, 
whilst an atmosphere of pure, freshly-made oxygen gas constantly 
renewed has no narcotic effect on animals, the result is quite other¬ 
wise if the oxygen that has passed through the chambers containing 
the animals be used a second time, and this even when the gas has 
been dried, and freed from carbonic acid, ammonia, and all appreciable 
impurities before being returned. In this case the animals become 
drowsy, and, as the experiment proceeds, the drowsiness passes into a 
perfectly quiet sleep, which ends in death after several repetitions of 
tlie process, although bv no chemical tests can any difference be dis¬ 
covered between the lethal and the freshly-prepared oxygen. But the 
gas that has thus become “ devitalised ** can readily be “ revitalised ’* 
by electrical brush discharges from the positive pole of a frictional 
machine. The lethal oxygen supports combustion as vigorously as 
ordinary oxygen, and supports life in cold-blooded animals. 

R R 

Oomposition of Blood, Liver, aad Flesh tinder varying 
Conditions. ByH. Weiskb and others (Bied. Omtr., 1887,316-- 
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318).—The action of acidified food on the composition of portions of a 
lamb was examined. Three lambs of like age were chosen, of which 
one (3) was immediately killed and analysed, whilst the other two 
were permitted to live for another six months; but whilst one (1) 
received ordinary hay, the hay which was given to the other (2) was 
moistened with dilute sulphuric acid. Analyses of the bones, <fec., of 
these lambs after death showed that the bones of lamb (1) contained 
2 per cent, more mineral matter than those of (2), and that this 2 per 
cent, consisted principally of lime and phosphoric acid. The dry 
matter of the blood of all three showed no appreciable difference, and 
the same may be said for the liver, but in the flesh, although nearly 
all constituents are present in like quantities, the lime in (1) was 
double in quantity. E. W. P. 

Animal Nutrition. By J. W. Sanborn ( Bied . Centr .^ 1887, 383 
—386).—Two sets of steers were fed with Timothy hay and with 
straw, hay, and meal. The result was that an almost like increase in 
live-weight took place; it was further found that as the time pro¬ 
ceeded so was a larger amount of food necessary to produce 1 lb. 
increase in weight of the skeleton of the animal, although at the same 
time the nutrient ratio varied considerably, also the increase in fat 
seemed to be the same. Ensilage seemed to affect the quantity of 
cream in milk. E. W. P. 

Variations in the Proportion of Phosphoric Acid in Milk. 

By A. Andouabi) (CumpL rend.^ 104, 1298—1300).—The proportion 
of phosphoric acid in milk diminishes from the beginning to the end 
of lactation, the. degree of reduction varying with different animals. 
The amount of fat, and especially of sugar, diminishes at the same 
time. Out of four cows, two showed an increase in the proportion of 
casein, and two a decrease. The increase in the total solid matter 
during lactation is not a constant quantity. The age of the cows 
affects only the quantity of milk given, the youngest giving the least. 
Contrary to the statement of Kroemer, green fodder gives better 
results than dry fodder. The best of the foods used in the west are 
cabbages and legumes ; next in order of merit come potatoes, swedes, 
beetroots, and maize. The abundance and composition of the milk 
appears, however, to depend mainly on the individuality of-the 
animal. C. H. B. 

Excretion of Urea and Uric Acid from the Human System. 

By Mares {Ghem. Centr,^ 1887, 339—340).—The author has con¬ 
ducted a series of experiments on the effect produced by starvation 
on the proportion of urea and uric acid excreted from the human 
system. As a result from 21 persons it follows that in a state of 
starvation, a constant quantity of uric acid is excreted within a given 
time without reference to the quantity of nitrogen excreted within 
the same period. The quantity of uric acid is conditioned by the age 
of the individual, being diminished with greater age, but it is not 
influenced by the greater or less quantity of meat taken by the indi¬ 
vidual before starvation. The quantity of nitrogen, however, does 
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not depend on this latter condition, and varies as much as 120 per 
cent, within the same interval of time, increasing at the sixth to ninth 
hour after a meat meal, and reaching its maximum at the 24th hour. 
The explanation given of the results is as follows :—The uric acid is 
a product of living protoplasm, whilst the urea is derived from ab¬ 
sorbed albuminoids. In a state of rest, the protoplasm produces the 
uric acid, whilst the quantity of urea changes according to the 
greater or less quantity of albuminoids absorbed. With an albu¬ 
minoid diet, the protoplasmic cells of the digestive tract are called 
into instant action, whilst the protoplasm is decomposed for the pro¬ 
duction of the digestive fluids; the quantity of uric acid is accord¬ 
ingly increased. So soon as the cells are at rest, the production of 
uric acid decreases, the resorption of the albuminoids begins, and 
concomitantly the formation of urea. Experiments are given in proof 
of this* point. If then uric acid is considered as a product of decom¬ 
position of protoplasm, the quantity of the acid eliminated may be 
taken as a measure of the amount of the decomposition. 

V. H. V. 

Hydroxybutyric Acid in Diabetic Urine. By Wolfe {Chem. 
Centr.y 1887, 277—278).—The author has examined the urine of 
lO diabetic patients for ammonia, hydroxybutyric acid, and acetone. 
The results show that the proportions of ammonia and hydroxybutyric 
acid do not vary concomitantly. After a dose of sodium carbonate, 
the proportion of ammonia is diminished or even disappears, but 
hydrochloric acid produces sometimes no effect and sometimes an 
increase, whilst the proportion of hydroxybutyric acid is not thereby 
diminished. A flesh diet produces an increase of both constituents. 
Apparently there is no fixed relation between the quantities of acetone 
and hydroxybutyric acid eliminated; however, the proportion of 
acetoacetic acid, as shown by the ferric chloride test, and of hydroxy¬ 
butyric acid, vary in a parallel degree. There is also no relation 
between the quantity of sugar and the other pathological products. 
In a case of coma diabeticum, a gas analysis of blood from the veins 
gave 19*6 instead of 65 volumes per cent, of carbonic anhydride. 

V. H. V. 

Physiological Action of Chlorinated Ethyl Sulphides. By 

V. Meyer (Ber,, 20, 1729—1761).—Dichlorethyl sulphide, 8(C2H4C1)2, 
causes intense inflammation and suppuration when in contact with 
the skin or when breatlied. The monochloro-derivative SEt*C 2 H 4 Cl, 
shows similar but feebler action, whilst ethyl sulphide is without action. 
From this it follows that in these substances the physiological action 
is entirely and directly dependent on the chlorine. A. J. G. 

Physiological Action of Tertiary Alcohols on the Animal 
Organism. By B. M. Shapiroff {Vrach, 19, 1887, 388—389).— 
Dimethyl ethyl carbinol, when introduced under the skin of a frog, 
in quantities of from O*001 to 0 005 gram, produces first stupor (depres¬ 
sion of the cerebral hemispheres) and then paralysis of the spinal 
cord, as shown by the arrest of the lymphatic heart, the centres for 
which reside in the cord. No direct effect is produced on the blood 
circulatiou. In dogs and rabbits the blood pressure is diminished, 
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the vasomotor centres being paralysed. No direct effect is prodttoed 
on the heart. The temperature is reduced considerably. Trimethyl 
carbinol acts in the same way, but less powerfully. The author 
deduces from his experiments that whilst primary alcohols have a 
generally stimulating action, tertiary alcohols, even though isomeric 
with them, act as depressants. T. M. 

Myoctonine. By G. Dragendobfp and S. Salomonowttsch {Chem, 
Centr,^ 1886, 861).—This alkaloid occurs, together with lycaconitine 
(Ohem. Centr., 1884, 29) in Aconitus lycoctonum; it differs from 
the latter in melting point (144”) and solubilities. It is freely 
soluble in chloroform, nearly insoluble in ether. Lycaconitine being 
on the other hand soluble in ether, the separation of the alkaloids is 
effected by means of this menstruum. The physiological action of 
the alkaloids is closely similar. The lethal dose of the myoctonine, in 
the case of frogs, is 0*01 gram ; characteristic symptoms of its action 
are obtainable with 0*00003 gram. These are, in the main, paralysis 
of the extremities of the motor nerves, the medulla and nerve trunks 
remaining unaffected, as also the muscular irritability. The injection 
of 0*026 gram of the nitrate into the vena jugulari of cats caused 
instantaneous death; the subcutaneous injection of 0*1 gram caused 
death within 20 to 80 minutes. Twice this quantity introduced per 
os caused similar results. 

For the isolation of myoctonine from animal fluids, the authors 
recommend shaking with benzene, after the usual preliminary puri* 
fication, and rendering alkaline with ammonia. After death caused 
by subcutaneous injection, the alkaloid is found in the coats, but not 
the contents, of the stomach and intestines; in the blood, liver, and 
kidneys in relatively large quantity; in small quantity in the 
pancreas. C. F. C. 


Chemistry of Vegetable Physiology and Agriculture. 


Nitrification. By A. Celli and F. Marino-Zuco (Ouzzetta, 17, 
99—103).—In the course of analyses of water from the subsoil of 
Borne, amongst other organisms a micrococcus of globular form 
(Micrococcus cereus) was discovered; this was found to be a very effica¬ 
cious nitrifying agent. 

Preliminary experiments are quoted to prove that for the process of 
nitrification the presence of bacteria is not absolutely essential, for if 
sterilised solutions of ammonium salt are filtered through sterilised 
sand or platinum sponge, nitrification ensues to an appreciable degree. 
It is further shown that among the organisms which liquefy nutritive 
gelatin Bacillus saprogenus, B, fluidificans^ and MicTOCOccus luteus^ 
when thrown on to sand in cultivating liquids, not only do not produce 
nitrates but destroy them completely; on the other hpnd these same 
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organisms, taken from potato-cultures, far from destroying the nitrates, 
are among the most active agents in producing them. 

V. H. V. 


Action of Alkaloids in the Animal and Vegetable Kingdom. 

By A. MAaOACCi {Ohem. Oenir., 1887, 248).—Fermentation of milk 
was promoted by addition of water, potassium and sodium sulphate, 
sodium chloride, atropine and morphine sulphate, but impeded by 
veratrine sulphate, quinine hydrochloride, cinchonamine sulphate, and 
especially by strychnine sulphate. Solutions of the above salts, with 
the exception of those of cinchonamine and quinine, as compared with 
the water, promote alcoholic fermentation. In order to study the action 
of alkaloids on seeds, the latter were either soaked in the solutions 
and then planted out, or allowed to sprout and grow in powdered 
glass, and then watered with the solution. The sprouting process 
was hardly influenced by salts of morphine, but affected by those of 
strychnine, veratrine, and especially of quinine and cinchonamine. 
The alkaloid salts have a most injurious effect on maize, beans, and 
lupines. On already developed ])lants, morphine salts produce no 
eftect, but salts of strychnine, and especially quinine and cinchon¬ 
amine, are very detrimental. Strychnine hinders the development of 
frog spawn, but morphine and atropine favour it as compared with 
distilled water. Tadpoles are quickly killed in solutions of salts of 
veratrine, strychnine, and quinine, but more slowly in atropine and 
dSrtilled water; whilst frogs are more quickly killed by strychnine 
and veratrine, but will live for several months in a solution of 
morphine. As regards the effect of poison, there appears to be no 
marked difierence between animal and plant protoplasm, nor a definite 
classification into animal and plant poisons. V. H. V. 

Are Nitrates formed in the Organism of Higher Plants P 

By E. Schulze (Ber,, 20, 1500—1504).—Lupin sprouts grown on 
paraflSned gauze stretched over flat vessels filled with distilled water, 
were found to be free from nitrates. On the other hand, when the 
lupin sprouts were grown in a moist sand, they were found to contain 
nitrates. It is shown that nitrogenous substance is taken up by the 
water, and that this is partially converted into nitrates in presence of 
sand. The author does not insist that the nitrates found in the 
sprouts grown in sand can only have been formed from nitrogenous 
substance separated from the roots, but maintains that the presence 
of nitrates is no proof of Berfchelot and Andre’s view, that nitrates 
are formed in the organism of higher plants (compare also this voL, 
p. 686). N. H. M. 

Oarrotene in Leaves. By A. Arnaud (Compt. rmd,^ 104, 1293— 
1296).—Oarrotene (Abstr., 1886, 711) is always found in the leaves 
of plants in full vegetation. 

Leaves dried in a dry vacuum contain the whole of the original 
carrotene, but this is not the case if they are dried by heat. Light 
petroleum boiling below 100°, and free from benzene, dissolves 
oaoTotene, but not chlorophyll. Carrotene dissolves in almost any 
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proportion in carbon bistilphide, forming a solation with an intense 
blood-red colour. 

4^ known weight (20 grams) of the leaves dried in a vacuum, is 
treated with a definite volume (1000 c.c.) of light petroleum boiling 
below 100®, and is allowed to remain at the ordinary temperature for 
10 days, with occasional shaking. A definite fraction (100 c.c.) is 
placed in a dish, allowed to evaporate to dryness, and the residue 
dissolved in carbon bisulphide so that the solution measures 100 cx., 
which will correspond with one-tenth of the total carrotene present 
in the weight of leaves taken. The intensity of the colour of the 
solution is measured by means of a Duboscq colorimeter, and is com¬ 
pared with a solution of pure carrotene of known strength. 

The amount of carrotene is equal on an average to about 0*1 per 
cent, of the weight of the dried leaves, and it must exert a con¬ 
siderable influence on the colour of the loaves. 0. H. B. 

Organic and Inorganic Constituents of Grapes. By E. List 
{Chem, Centr,^ 1887, 245—246).—The author has made an investiga¬ 
tion into the organic and inorganic constituents of grapes of the 
Franconia district, as influenced by the nature of the soil and the 
manure applied, and examined the action of various ferments on the 
pressed juice. Results are given of (i) the composition of 39 various 
species; (ii) the proportion of mineral matter present in the juice; 
(iii) the percentage composition of the ash; and (iv) the composition 
of the fermented juice. From the results it follows (i) that the prf- 
portion of each constituent varies within wider limits than hitherto 
supposed ; (ii) the ratio 100: 7 of alcohol to glycerol as a minimum is 
not absolute; and (iii) the ferments abstract from the juice a con¬ 
siderable quantity of phosphates, but these are again returned after 
some time to the wine on the breaking down of the ferment-cells. 

V. H. V. 

Solanine. By G. Kassner {Arch, Fhirm, [3], 25, 402—403).— 
Siftings from diseased potatoes gave as much as 0*03—0*05 gram of 
solanine from 120 grams, whilst sound potatoes of the same kind gave 
scarcely any. The observations were made in January, showing that 
solanine may be formed in potatoes during the period of winter rest. 

J. T* 

TuDisian Soils. By H. Quantin {Counpt. rend,^ 104, 1528—1529). 
—series of determinations of nitrogen and phosphoric acid in soils 
in various parts of Tunis. In the valley of the Medjerdah the soils 
show a deficiency in phosphoric acid, a result which is due to the 
growth of cereals from time immemorial without any restitution of 
phosphates being made. This is the cause of the mediocre crops 
which are now obtained, and the deposits of phosphates recently 
found by Thomas in Tunis will be of very great value as a means of 
restoring fertility to the exhausted soils. 0. H. B. 

Evolution of Ammonia from Vegetable Soils. By Bebthelot 
and Andr£ (Gompt, rend,, 104, 1219—1224).—The soil, which had 
undergone no previous treatment, was placed in a Bask and subjected 
to a current of air, which was afterwai^ds passed through cotton-wool 
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and then throupfh bulbs containing dilute standard sulphuric acid. 
In other cases the soil was placed under a bell-jar, together with a 
dish eontaining the acid. 

Vegetable soils evolve ammonia spontaneously, in consequence of 
the slow decomposition of the ammoniacal and aniidated compounds 
present in the soil. This decomposition is partly due to the chemical 
action of the water, carbonates, &c,, and paHly to physiological 
actions such as fermentation, the development and activity of 
microbes, and vegetation proper. Most of the reactions concerned in 
the evolution of the ammonia are non-reversible. 

A comparison between the amount of ammonia evolved from the 
soil, and the amount present in the atmosphere, and therefore capable 
of being absorbed by the soil, was made by supporting a flat dish 
containing sulphuric acid just above the top of the grass in a grass- 
field, the dish being protected at night and during rain and the loss 
by evaporation being compensated by addition of water. A similar 
dish was supported inside an earthenware cylinder which isolated a 
portion of the soil and grass from the surrounding soil. Care was 
taken that the duration of the exy^eriment was not sufficiently long 
for the grass enclosed in the cylinder to become etiolated. The 
sulphuric acid was not titrated, but was made alkaline and distilled. 

The amount of ammonia existing in the air is extremely variable, 
and changes with every change in meteorological conditions. The 
evolution of ammonia from the soil is much more regular; it is in fact 
conditioned by comparatively regular natural processes. In all cases 
there is no necessary connection between the tension of the ammonia 
in the atmosphere and the evolution of this gas from the soil. The 
two phenomena, the absorption of ammonia by the soil from the air 
and the evolution of ammonia from the soil into the air, are inde¬ 
pendent of one another, C. H. B. 

Agricultural Value of Retrograde Phosphate. By J. Joffre 
(Bull, Soc, Chim.y 47, 812—816).—The coefficient of solubility of 
ferric phosphate, known as retrograde phosphate, in water is about 
0‘000002, and therefore differs but little from that of raw, or trical- 
cium phosphate. Experiments conducted on crops show that the 
use of tricalcium phosphate has a slight advantage over the retro¬ 
grade phosphate. The following results were obtained, 22*5 kilos, 
of combined phosphoric acid being applied per hectare in the form of 
the different manures;— 

Without any phosphatic manure = 1*441 kilos, of grain per hectare. 

With retrograde phosphate. = 1’559 ,, ,, 

With insoluble phosphatic nodules = 1*580 „ „ 

With soluble phosphate. = 1*736 „ „ 

A. P. 
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Analytical Chemistry. 

Estimation of Hydrogen Peroxide. By H. Thomas (Chem, 
Centr,^ 1887, 283).—The amount of hydrogen peroxide in a solution is 
estimated by acidifying with sulphuric acid, adding a solution of 
potassium iodide free from iodate, and determining the iodine 
liberated by means of a standard solution of sodium thiosulphate. 

V. H. V. 

Volumetric Estimation of Iodine. By T. Salzek (Ohem. Zeit, 
11, 754).—The degree of dilution of the sodium sulphite solution used 
in estimating iodine by Kalmann’s process materially influences the 
result. With a constant degree of dilution, however, the author 
states that the results agree very well amongst themselves. 

J. P. L. 

Determination of Sulphuric Acid in Water. By Fricks 
(Chem. Centr,j 1887, 283).—As various methods suggested for the 
determination of sulphuric acid in samples of water are far from 
accurate, the following process is proposed; 200 c.c. of the water is 
boiled with a few drops of a solution of sodium carbonate to precipi¬ 
tate the lime. The volume is again made up and 100 c.c. withdrawn 
by a pipette, neutralised, and boiled with baryta-water of known 
concentration; the excess of the baryta is precipitated by carbonic 
anhydride, and the whole boiled. The precipitate of sulphate and 
carbonate is filtered off, and the latter decomposed by a decinormal 
solution of hydrochloric acid. From the quantity of the solution used 
the excess of the barium hydrate is calculated, and deducting this, the 
amount of the hydrate required to precipitate the sulphuric acid is 
calculated. The formation of a soluble acid barium carbonate not 
decomposed by boiling on passing in the carbonic anhydride, is a 
source of error too small to be appreciable. V. H. V. 

Estimation of Nitrogen in Organic Substances. By Raultn 
(Bull. Soc. Ohim.^ 47, 94—97).—A modification of Dumas* process. 
The tube in which the combustion is conducted is of copper, about 
3 mm. thick, and having an internal diameter of 18 mm. The length 
of the tube is 1800 mm., and arranged along it at equal distances are 
four small brass water-jackets, each about 100 mm. in length, one of 
which is placed at either end, and the other two at equal distances 
between, thus dividing the outside surface of the copper tube into 
three portions of about 500 mm. each. In each of these uncovered 
portions of the tube a separate combustion is conducted; the space 
nearest the front is first charged by introducing a coil of sheet copper 
about 60 mm. long; with the aid of a glass funnel 60 grams of 
small fragments of copper oxide are then added, and finally a 
convenient weight of the organic compound mixed with a small 
quantity of fine copper oxide and about 20 grams of coarser frag- 
ments; the funnel and back part of the tube are then rinsed dovm 
with a small quantity of copper oxide, and a second and third charge 
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gaocessively introduced in a similar manner into the two remaininf? 
portions of the tube between the cooling jackets. The whole tube is 
supported at the four points at which the water-jackets are fixed, and 
the combustion is efiected by a small movable furnace. The back 
part of the tube is connected with a continuous supply of pure 
carbonic anhydride, and the front end is fitted with a delivery tube 
passing into a solution of potassium hydroxide, in which graduated 

? ;laBS collecting tubes are arranged. After driving out all the air 
rom the tube, the combustions are conducted in turn, that at the 
front of the tube being first performed. A deduction is made in each 
experiment for gases not absorbable by potash introduced with the 
carbonic anhydride, which amount varies with the duration of the 
experiment, and is carefully determined previously by blank experi¬ 
ments. A. P. 

Bjel^ahl’s Method for Estimation of Nitrogen. By K. Ulsch 
(Chsm, Centr,^ 1887, 284).—In a former paper the author has recom¬ 
mended the use of platinic chloride to accelerate the oxidation of 
organic substances by boiling sulphuric acid ; it is here noted that an 
excess must be avoided as hindering rather than promoting the 
reaction. If platinum chloride is used, concentrated acid is required, 
and the solution or extract to be examined must be evaporated ; the 
heating must not be prolonged after the reaction is completed, other¬ 
wise a loss of nitrogen occurs; throe to four minutes is suflBcient. As 
regards Wilfahrt’s modification, it is remarked that before the distih 
lation of ammonia, after saturation with alkali, potassium sulphide 
must be added. The same result is produced by using a saturated 
solution of ferrous oxide. V. H. V. 

Estimation of Nitrogen in Urine. By L. Gaunier (/. Pharm. 
[6], 15, 557—559).—Pfliiger and Bohlanu (Abstr., 1885, 608) have 
given a method based on the decomposition of the urine when heated 
with a mixture of concentrated and Nordhausen sulphuric acids. 
The nitrogenous compounds ai*e transformed into ammonia, which is 
fixed by the excess of acid. The ammonia is displaced by heating 
with soda solution, and is collected in standard sulphuric acid. The 
author has frequently used the method, but as Nordhausen acid often 
contains ammonia, he employs instead a mixture of one part of pure 
sulphuric anhydride and three parts of concentrated sulphuric acid. 
Numerical results given show that the method is very satisfactory. 

J. T. 

Organic Nitrogen in Chemical Manures. By Gassaud ( Compt . 
rend.y 104, 1632—1633),—It is frequently important to ascertain the 
origin of the organic nitrogen in artificial manures. In a case which 
came under the author’s notice, the behaviour of the manure on 
heating indicated the presence of hides, or, in other words, the 
presence of the residues from tanneries. The manure was therefore 
extracted with water and the solution treated with ferric chloride, 
potassium dichromate, ferric acetate, and magenta, with which it gave 
blue, brown, deep bluish-violet, and red precipitates respectively. 
Similar or identical reactions were obtained with infusions of hides 
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and of tannin, whilst infusions of horns, flesh, blood, 4c., larsve HO 
similar results. 0. H. B. 

Estimation of Phosphoric Acid. By C. Mohr {Chew, Zeit, 11, 
417—418).—Solution of the phosphatic substance is effected by 
means of dilute sulphuric acid. For this purpose, 2 erraras of the 
substance is treated with successive small quantities of 2 per cent, 
sulphuric acid in a mortar. The residue is added to the extracts and 
the whole made up to 100 c.c. exactly and allowed to digfest for one 
hour. 10 c.c. of the filtered solution corresponding to 0*2 gram are 
then treated with potassium ferrocyanide so long as iron is precipi¬ 
tated. After the addition of sodium acetate, the phosphoric acid is 
titrated in the usual way with a standard solution of uranium 
acetate. It is stated that the end reaction is not influenced either by 
an excess of potassium ferrocyanide or by the presence of the Prussian 
blue. J. P. L. 

Detection of Boron in Milk and other similar Fluids. By 

M. Kretzschmar {Chem, Zeit.^ 11, 476—477).—5 to 6 c.c. of the 
sample to be tested is placed in a platinum crucible and gently 
evaporated to one-third; after the addition of 5 or 6 drops of fuming 
hydrochloric acid, the residue is again evaporated and a Bunsen 
burner held over the mouth of the crucible. The presence of boron is 
easily detected by the intense green colour imparted to the flame. 

J. P. L. 

.Estimation of Potassium in Ashes and Minerals. By M. 

Kretzschmar {Zeit, Chem,, 11, 418).—In cases where the estimation 
of potassium only is required, the following- process will be of use. 

5 grams or more of the substance is dissolved in a flask with 
hydrochloric acid if possible, a drop of nitric acid being added to 
oxidise any ferrous iron. The solution is boiled and the sulphuric 
acid precipitated with barium chloride; whilst still hot the solution 
is treated with ammonia and ammonium carbonate in excess. 
Instead of filtering and washing this cumbersome precipitate, the 
whole is transferred to a porcelain capsule and evaporated to dryness 
on the water-bath, the residue being finally heated at 110®. The 
precipitate which is now of small bulk can be easily exhausted with 
water and a few drops of ammpnia. 

The washings are made up to 500 c.c. and 50 or 100 c.c. taken for 
analysis. If magnesia is present in any considerable quantity, oxalic 
^cid must be added to the liquid before evaporation and ignition; if 
only small quantities are present this may be omitted. 

The determination of potash is made in the usual way after removal 
of the ammoniacal salts by ignition. J. P. L. 

Estimation of Lithium and Sodium in Mixtures of their 
Carbonates. By E. Holdebmann {Arch. Pharm. [3], 26, 305—307). 
—Lithium carbonate when, heated to fusion suffers a loss in weight 
amounting to about 2*15 per cent., but when heated with four times 
its weight of sodium carbonate no carbonic anhydride is evolved from 
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the lithium salt. The mixed Balts are heated to faint redness until 
the weight becomes constant. Excess of normal hydrochloric is added, 
the mixture heated on the water-bath to expel carbonic anhydride, 
and the excess is titrated with normal potash solution, using phenol- 
phthalein as indicator. Then by known methods of calculation the 
respective amounts of lithium and sodium can be ascertained. 

J. T. 

Calcimetry. By A. Bernard (Gompt. rend., 104, 1525—1528).— 
A modification of Scheibler’s apparatus for the determination of 
carbonic anhydride in soils, &c. 

Determination of Lime and Magnesia in presence of Man¬ 
ganese. By F. Stolha (Ghent. Gentr., 1887, 285).—To the solution 
to be examined, ammonia and ammonium chloride are added to slight 
alkaline reaction, and the liquid heated to boiling; to remove the 
manganese, potassium permanganate is added until a slight tint is 
produced ; the manganese is precipitated as a peroxide, and the slight 
excess of the permanganate removed by protracted boiling. The 
lime and magnesia are determined in the filtrate. This method is also 
applicable in presence of iron. V. H. V. 

Titration of Zinc Powder. By Kijpfer?5Chlaeger (Bull Soc. Chim., 
47, 312).—When samples of zinc powder are examined by Weil’s 
method any cadmium or iron present will be calculated as metallic 
zinc, the author therefore proposes to dissolve the zinc powder in well- 
boiled dilute sulphuric acid, add ammonium carbonate, filter, and 
titrate the zinc in the clear solution with standard sodium sulphide. 

A. P. 

Volumetric Estimation of Alumina. By R. Gatenby (Ghem. 
Netvs, 66, 289).—Alumina, having an alkaline reaction with methjl- 
orange and an acid one w'ith litmus, can be easily determined when 
dissolved in aqueous soda, by first determining the amount of the 
latter by normal acid, using phcnolphthale'm as indicator. A few 
drops of methyl-orange solution are added to the decolorised liquid, 
and then the normal acid required to obtain a pink colour gives the 
amount of alumina and alkaline soda salts together. Litmus solution 
is then added, and the liquid titrated back w ith normal caustic soda 
until a decided blue colour appears. R. R. 

Note .—This is essentially K. J. Bayer’s well-known method (Abstr., 
1886, 281, 651, see also “ B. B.” ibid., 651) to which, however, no 
reference is made in the original. A. J. G. 

Rapid Estimation of Phosphorus in Iron. By Wedding 
(Ghem. Gentr., 1887, 260).—The iron is dissolved in nitric acid, and 
to it is added a concentrated solution of ammonium molybdate; the 
precipitate which separates is transferred into a narrow, calibrated 
tube, aDcl its amount estimated by the volume which it occupies. 
This method is an improvement on that proposed originally by 
Eggertz ; sufficiently accurate results can be obtained in half an hour, 
vo^. LI I. 3 m 
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but it cannot be applied to samples containing more than 0*12 per 
cent, of carbon. V. H. 

Determination of Combined Carbon in Iron. By 0. Bhand 
(Chem. Oentr.^ 1887, 345).—The well-known method of the direct 
separation of carbon from iron gives too low results ; the method 
here proposed is applicable only for samples of iron rich in carbon. 
One gram of the sample is dissolved in 30 to 40 c.c. of hydrochloric 
acid containing 24 per cent, of bromine; the latter is removed in the 
form of hydrobromic acid by heating with 3 to 4 grams of ammo¬ 
nium oxalate. The removal is completed after one to two hours ; the 
carbon is collected on an asbestos filter, and in the combustion, the 
small quantity of bromine absorbed by the carbon is retained by 
interposing in the combustion-tube a small spiral of silver kept at a 
red heat. V. H. V. 

Separation of Phosphoric Acid from Tungstic Acid. By 

P. Kehemann {Ber.y 20, 1811—1814).—All orthophosphotungstates 
are decomposed into basic tungstates and tribasic phosphates by 
boiling for half an hour with a sufficiency of aqueous soda. After 
cooling, the solution is mixed with as much ammonium chloride as 
would suffice to convert all the alkali present into chloride. Mag¬ 
nesia mixture will now precipitate the phosphoric acid perfectly 
free from tungstic acid. A. J. G. 

New Chloroform Reaction. By A. Jolles {Ghem. Zeit., 11, 
786).— If potassium mauganate is added to chloroform containing 
alcohol, aldehyde, or other oxidisable substances, it is reduced to 
potassium raanganite. The rate of this reduction furnishes a rough 
index to the amount of alcohol or other oxidisable substances in 
the chloroform. J. P. L. 

Chloral Hydrate. By G. Draqendorfp and H. TifiSENHAUSEN((7/^em. 
CerUr., 1886, 636).—The authors’ experiments show that this sub¬ 
stance, when present, may be isolated from urine and the contents 
of the alimentary organs, by exhaustion with ether, after previous 
purification by treatment with alcohol and filtration. From 100 c.c. 
of these fluids containing 5 mgrras. of chloral, sufficient was isolated 
in this way for identification. The method is inapplicable to fluids 
containing blood, in which case the distillation test is to be recom¬ 
mended. 

The isonitrile test for chloral hydrate: warming the isolated and 
dry substance with alcoholic sodium hydrate and a trace of pure 
aniline, is extremely sensitive, the product in question being obtained 
in perceptible quantity from gram. The naphthol test; blue 

coloration on warming (50^) with concentrated aqueous potash and 
a trace of phenol, is also very sensitive, being well marked with 
gram of substance. The limit of the formic acid test is 
reached with gram of substance; of the lime water and hydrogen 
sulphide test (pink coloration) with gram. 

The authors find that these reactions are unaffected by the pi*e- 
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seB€e of urochloralic acid, into wLich a portion of the chloral ig 
nsnally converted in its passage through the body. C. F. 0. 

Isolation and Detection of Phenol. By G. Deagendorff and 
W. Jacobson {Chem. Oentr,, 1886, 828).—The authors have inves¬ 
tigated, with satisfactory results, the application for this purpose of 
the method employed by them for the isolation of alkaloids from animal 
fluids, namely, a preliminary treatment with alcohol after acidification, 
filtration, evaporation of the alcohol, and shaking with benzene. 
From liquids containing 1 mgrm. in 100 c.c., sufiBcient was isolated 
for identification. For this the authors recommend the Baumann 
and Jacquemin reactions. Landolt’s reaction (bromine) is useful in 
distinguishing phenol from thymol, the latter yielding an amorphous 
bromide. 

In certain cases, phenol, in its passage through the body, enters 
into combinations, which cannot be isolated by direct treatment with 
solvents. These compounds, however, are resolved by warming with 
acids, which is therefore a necessary preliminary to the isolation of 
the phenol. C. F. C. 

Estimation of Starch and Sugars, By J. Effront (Bull. 8oc, 
47, 6—14).—When a solution containing invert sugar, 
glucose, maltose, and dextrin is heated at 100® with ammonium 
hydroxide, the sugars are almost completely destroyed; if now the 
ammonia is boiled off and the residue treated with sodium hypo^ 
chlorite the whole of the sugars are removed whilst the dextrin in 
solution is not affected, and retains its rotatory power unaltered. 
Further, in opposition to Brown and Heron, the author states that 
the series of dextrine formed when starch-paste is acted on by 
diastase have one and all the same rotatory power, and on these 
results the following method for the estimation of starch is based. 
Ten parts of the starch are made into a paste, cooled to 50°, and the 
extract from one part by weight of malt added, the solution is then 
made up to such a strength that every litre contains 100 grams of 
starch. As soon as this is broken up into maltose and dextrin, a 
portion of the solution is diluted so that it may contain from 4 to 9 
per cent, of sugar, and the rotatory power is observed; 10 c.c. of the 
solution is then mixed with 10 c.c. of ammonium hydimide solution 
(22° Battm6) and 5 c.c. Cf water, the mixture is digested at 100° for 
40 minutes in a corked flask, concentrated to from 5 to 8 c.c., cooled, 
10 c.c. of a solution of sodium hypochlorite containing 7 to 8 per cent, 
of active chlorine is added, the mixture well shaken, and 2 c.c. of 
concentrated hydrochloric acid run in. The whole is then made np 
with water to exactly 25 c.p., and the rotatory power of the liquid 
thus obtained is observed; the alteration of rotatory power between 
the first and last observation ^account being taken of the difference 
of dilution) is due to the destruction of the maltose, whilst the final 
rotatory power indicates the amount of dextrin present, and fron» 
these data the amount of starch is calculated. 

For the rapid determination of starch in crude farinaceous sub¬ 
stances such as grain, potatoes, &c., the author advises the use of a 
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modification of Dabranfaats* method. Three grams of the starchy 
material are ground up in a mortar with 20 c.c. of concentrated hydro¬ 
chloric acid and left for 30 minutes; the solution is then poured into 
cold water and made up to 200 c.c., filtered, and the rotatory power 
due to the dissolved starch observed; from this the amount of starch 
actually present is calculated. Thus conducted this method gives 
results which may be as much from 2 to 3 per cent, in error. If it 
is desired to make an accurate determination of the starch in raw 
products, the author converts the starch into dextrin and maltose 
according to the directions given by Mercker in his Smidbiich der 
Spiritu^fabrikation, 2nd edition, he then destroys the maltose by 
means of ammonia and sodium hypochlorite, and proceeds as in the 
first of the two foregoing methods. A. P, 

Estimation of Starch. By A. v. Asboth (Ohem. ZeiL, 11, 785— 
786).—This process depends on the fact that barium hydroxide forms 
an insoluble compound of definite composition with starch. 

The estimation is performed in the following manner:—3 grams of 
finely-ground substance is repeatedly treated with small quantities of 
water in a porcelain mortar. The washings and residue, which should 
measure about 100 c.c., are transferred to a 260 c.c. flask. The flask 
is then heated on a water-bath and frequently shaken during the 
conversion of the starch into paste. To the starch solution, when cool, 
50 c.c. of standard baryta-water is added, and then alcohol to 250 c.c. 
After the precipitate has settled, the excess of barium hydroxide is 
determined in 60 c.c. of the clear liquid. The formula for the barium 
compound is (C 6 Hio 05 ) 4 BaO. Dextrin if present would also be pre¬ 
cipitated, and therefore count as starch. A full description of the 
process, with the results of several test analyses, is given in the 
for July, 1887. J. P. L. 

Estimation of Starch in Potatoes. By A. Girard {CompL rend., 
104, 1629—1632).—Pure potato starch gelatinised by heat or by the 
action of dilute potash or cuprammonium solution, and then acidified 
with acetic acid and titrated with dilute iodine solution, absorbs a 
quantity of iodine which is practically constant, and is equal to 
0*122 gram per gram of anhydrous starch. 

In order to estimate the amount of starch in potatoes, 25 grams of 
a grated sample is placed in a flask of 750 c.c. capacity, mixed with 
60 c.c. of 0*2 per cent, hydrochloric acid, and allowed to remain 2 to 3 
hours, 100 c.c. of a solution of cupric , oxide in ammonia is added 
to the acid liquid and the mixture allowed to remain over-night. It 
is then acidified with acetic acid and titrated with a solution prepared 
by dissolving 3*05 grams of pure iodine and 4 grams of potassium 
iodide in 1000 c.c, of water, starch-paper being used as an indicator. 
10 c.c. of this normal solution = 0*2%gram of starch, and a deci- 
normal solution is prepared from it. In actual work an approximate 
estimation is first made with the normal solution, and a second titra¬ 
tion is afterwards made, the decinormal solution being used towards 
the end of the reaction. 

A correction is necessary in consequence of the dilation of the 
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liquid and the absorption of iodine by proteld snbstances in the 
potatoes. This may be taken as equivalent to 0*5 part of starch 
per 100 parts of potatoes. C. H. B. 

Estimation of Acetic Acid in Acetates by Direct Titration. 

By A._ SONNBNSCHBiN (Ghem. Zeit., 11, 591—592).—The author has 
devised a rapid and accurate process for the determination of acetic 
acid in acetates. The process is based on the fact that whereas 
methylaniline-orange (Orange No. 4) is unaffected by acetic acid it is 
changed to a red by mineral acids. 

The carbonate, which is always present in commercial acetates, can 
be determined by titration in the same solution employed for the 
titration of the acetic acid, provided the amount of colouring matter 
is small. A solution of the acetate is prepared containing 5 grams of 
acetate in 250 c.c. of water, and 50 c.c. of this solution is taken for 
analysis. The carbonate is titrated by means of normal hydrochloric 
acid, using pheiiacetoline as an indicator. The red colour changes to 
yellow with an excess of hydrochloric acid. From the hydrochloric 
acid used the carbonate can easily be calculated. A few drops of 
methylaniline-orange are now added to the solution and the titration 
with normal hydrochloric acid continued. So long as acetic acid is 
present no change of colour takes place^ but with an excess of hydro- 
chloric acid, the red colour appears. The amount of acetic acid can 
readily be calculated from the amount of normal hydrochloric acid 
used. If the amount of colouring matter masks the phenacetoline 
reaction, the carbonate can be determined by precipitation with 
barium (Shloride. In the case of commercial acetate of lime, the solu¬ 
tion is as a rule so strongly coloured that it is necessary to remove 
the colouring matter before titration. To decolorise the solution the 
author employs about 3 grams of tutty, and at the same time passes a 
stream of carbonic anhydride through the solution to remove caustic 
lime which is sometimes present in the crude commercial acetate. 

J. P. L. 

Estimation of Morphine. By H. Gokbel (Glum, Zeit., 11, 508).— 
The process recommended by the United States Pharmacopoeia for the 
estimation of morphine in opium, although one of the few processes 
that give reliable results, contains some faults which the author has 
endeavoured to eliminate. The process recommended in the Pharma- 
copceia is to digest 5 grams of opium in 50 to 60 c.(5. of water at 50—60°, 
after filtration 2 to 3 grams of slaked lime is added and the mixture is 
again filtered after the lapse of about an hour, during which time it 
is frequently shaken, To 60 c.c. of the filtrate, 5 c.c. of 95 per cent, 
alcohol, 25 c.c. of ether, and 3 grams of ammonium chloride are added; 
the whole is well shaken and set aside for 12 hours or so for the 
morphine to crystallise out. n The other is filtered off through tared 
filter-papers, and the alcoholic solution treated with another 10 c.c. 
of ether. After the ether has been filtered off, the alcoholic solution 
and ciystals are brought on to the filter and finally washed with 5 c.c, 
of water, dried at 100®, and weighed. The crystals of morphine 
should be soluble in 100 times their weight of lime-water. The 
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author draws attention to the following sources of error(1.) Tbef 
incomplete removal of all substances soluble in ether. (2.) S c.c. of 
water are insnflBcient to wash both filter-papers and crystals, and, in 
consequence, the outer and counterpoise filter-paper contains more 
impurity than the inner. (8.) No allowance is made for the morphine 
in the mother-liquor and washings. (4.) The amount of water used 
in the exhaustion of the opiu^ is insufficient in the case of opium 
containing 16 per cent, of morphine. 

In order, therefore, to eliminate some of these sources of error the 
author suggests the following modifications:—5 to 10 grams of opium 
should be exhausted with 110 c.c. of water, and 4 to 5 grams of slaked 
lime added without filtration, after the lapse of an hour the mixture 
is filtered, 50 c.c. of the filtrate is taken for analysis and treated as 
above. After the first 25 c.c. of ether has been filtered off, both filter- 
paper and the alcoholic solution are washed with pure ether. Instead 
of the counterpoised filter-papers a single paper is used which has 
been previously treated with dilute sulphuric acid. The mother- 
liquor and washings are measured and an allowance of 0*01 gram 
morphine made for every 10 c.c. 

The filter-paper and crystals finally are well washed with water, 
dried at 100°, and weighed. The weight of the filter-paper is deter¬ 
mined after removal of the morphine with dilute sulphuric acid and 
water. J. P. L. ^ 

Morphine Reaction. By Gt. Vulpius (Arch, Pharm, [3], 25, 
256—257).—Donath (Abstr., 1886, 899) has ^ven a test for morphine 
founded on the simultaneous action of sulphuric acid and potassium 
arseniate. Sodium phosphate can be employed in like manner. Some 
drops of a solution containing at least 0*00025 gram of a morphine salt 
is placed in a porcelain dish and six drops of sulphuric acid is added, 
together with some centigrams of sodium phosphate; on warming 
and agitating the mixture, a violet colour appears when fumes begin 
to come off. If the heating is continued, the colour passes to brown. 
On adding water to the cooled mixture drop by drop, a bright red 
colour appears, which becomes dirty green when 3 to 5 grams of 
water have been added. On now shaking with an equal volume of 
chloroform, the latter separates out with a beautiful blue colour. 
The blue colour produced by ferric chlopde in morphine solutions is 
not taken up by chloroform. J. 1*. 

Test for Narceine. By P. C. Plpgge (Arch, Pharm, [3], 26, 
425—427).—Dilute sulphuric acid poured on a trace of narceine in 
a porcelain dish produces np change; but when, by heating on the 
water-bath, the acid is sufficiently concentrated, a splendid, violet-red 
colour appears which becomes cherry-red on long heating. If, after 
cooling, a trace of nitric acid or potassmm nitrite is added to this 
red liquid, blue-violet stripes appear therein. This is oharaeterisfic 
of narceine. With traces of papaverine, morphine, and codeine, the 
liquid remains quite colourlessT when relatively large quantities fef 
these bases are present, morphine and codeine give to the acid at the 
most only a faint rose-red tint. Thebaine gives a greenish-yellow to 
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brown colour, and narcofcine a red to reddish-brown. This reaction 
indicates also that some of the optutn alkaloids, by this slow con¬ 
centration of the sulphuric acid, alford difEerent colour changes from 
those obtained by the direct addition of concentrated acid. Andro- 
medotoxime gives a similar red colour, but this substance also becomes 
, red on evaporation with 25 per cent, phosphoric acid, and with dilute 
hydrochloric acid, whilst narceine remains colourless with these acids. 
Impure aconitine gives the red colour, but also gives it with dilate 

phosphoric acid. J. T, 

** 

Thallin. By Gh Dragendorff and E. Blumenbach (Chem. Gentr.y 
1886, 874).—The characteristic reaction of this alkaloid, the bright 
green coloration with ferric chloride, is well marked with solutions 
of and recognisable at a dilation of ictoVoo* Auric chloride 

gives a similar and equally sensitive reaction. 

For the isolation of the alkaloid from solutions such as animal 
fluids, the authors suggest a preliminary treatment with light petro¬ 
leum before alkalising; tlie alkaloid is then Exhausted by shaking 
with belbzene after adding excess of ammonia. It was found that 
from a solution of 1 ingrin. in ICKJ c.c. of urine, a quantity sufficient 
for identification could be isolated by this treatment. 

The r^jults of the physiological investigation of the alkaloid are 
given in the original. C. F. 0. 

Estimation of Indigo in Textile Fabrics. By A. Benabd 
{Bull, Soc. ChinUy 47, 41—42).—10 grams of the dyed fibres are 
treated in a flask with 200 c.c. of a solution made by adding 2 litres 
of water and 100 c.c. of milk of lime to 100 c.c. of a solution of 
neutral sodium hyposulphite prepared from a solution of hydrogen 
sodium sulphite of 35° Baume. The mixture is heated to from 
60—70°, a stream of coal-gas being passed thi^ough the flask during 
the reduction, and when all the colour has disappeared, a portion of 
the solution is decanted, cooled, its volume measured, the indigo-blue 
precipitated by the addition of hydrochloric acid, and, after remaining 
l2 hours, collected on a small filter, washed, dried, and then dissolved 
with the filter-paper in about 10 c.c. of fuming sulphuric acid, and 
the solution titrated by Muller’s method. A. P. 

Determination by Titration of the Free Acid in Tannin 
Liquor. By R. Koch {Dingl. pohjt, 264, 395—405).—This 
method is based on the fact that on treating tannin liquor with 
albumin, and nearly neutralising the mixture with standard alkali, a 
light-coloured filtrate is obtained which assumes a dark colour as soon 
as the point of alkalinity is reached. The mode of procedure is 
d^cribed in detail in the original paper, and the results of several 
teit analyses are given. Tbe numbers obtained do not, however, 
agii^ee in all oases with those yielded by Kohnstein and Simand’s 
pil^pitation process (Abstr., 1^5, 935). The latter is, in the opinion 
of . 4ha author, not wholly free from error, owing to the formation of 
E^ringiy soluble basic salts of magnesium. D. B. 
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New Method for the Estimation of Tannin. By YiLiiOKr 
(Bull, 8oc, Ghim,, 1884, 47, 97—102).—The solution of tannin is 
diluted to such a strength that 100 c.c. will contain about 2 grams 
of tannin; a solution of load acetate is prepared by dissolving 
100 grams of that salt ai^ 20 grams of sodium acetate in a litre of 
water. 100 c.c. of the tannin solution is then mixed with 100 c.c. of 
the solution of lead acetate, allowed to remain for five minutes, and 
V the precipitate filtered off. Tlie specific gravity D of the solution of 
lead acetate is iaken, and the specific gravity D' of the tannin 
solution, and finally the specific gravity ^ of the filtered miiture. 
From these data the tannin in the original solution is calculated 

/j) 1 j)' \ " 

according to the formula (—^= 2, in which A is a 


constant factor whose value is experimentally determined, and varies 
for different kinds of tannin. ,/j** " * 

The results obtained by this method are very satisfactory, and 
matters contained in tanning solutions which are absorbed by skin, 
but which have no tagning action are not precipitated. A. P. 


Estimation of Albuminoids in Liquids from Cysts, &c. By 

L. GAaNlER (/. Pharm. [5], 15, 459—4(U).—The author criticises a 
method described by G. Ihiraontbiers (J, Pharm,^ 1 Dec., 1^886), and 
would modify it so that it becomes as follows:—The liquid under 
examination is diluted-with 5 or 0 volumes of water, nentralised with ' 
acetic acid, and subjected to a current of carbonic anhydride. .The 
precipitate formed is collected on a tared filler and treated w ith a 5 per 
cent, solution of sodium chloride, which dissolves the globulins. The 
residue is coagulated at 110'’, w^ashed with w^ater, alcohol, and'^ether^ 
then dried at 105^, and weighed. This represents the casern o# 
alkaline albuminate. A certain volume of the original liquid, freed 
from fibrin, is saturated in the cold with miignesium sulphate. The 
precipitate is filtered, and consists of casein and globulin. Tbe 
amount of the latter is obtained by subtracting from the total weight 
that of the former previously found. Tlie solution of globulins in 
sodiunj chloride obtained above may be employed for the qualitative 
analysis of the globulins fs follow’^s:— (a) One-third of the liquid! 
carefully hcate^d on the water-bath gives a precipitate of fibrinoge^, 
at 56—60*’. The filtered liquid, when heated at 75—80®, depoeiti?/ 
serum-glol^ulin in its turn; (b) a second third of the liquid 
with an equal volume of a saturated sodium chloride solution genei*a(l|& 
gives no precipitate if only serum-globulin is present; whfiN^fcl 
fibrinogen becomes insoluble; (c) finally the addition to the glofeitlfi 
solution of Schmidt’s fibrin ferment determines tbe productjdjj^ 
insoluble fibrin at the expense of the fibrinogen only. J. 



873 


General and Physical Chemistry. 


Fluorescence of Manganese and Bismuth. By L. de Bois- 

BAUniJAN {Gompt. rend., 104, 1()8()—1085 ; see also this vol., pp. 8, 4, 
and 189), The author lias investigated the behaviour of (1) two 
solid solvents, and an active substance ^ivin«r fluorescence with each 
of tiie solvents, as represented by mixtures of cadmium, zinc, and 
manganese snljihatos, and calcium, inagnesiutn, and manganese sul¬ 
phates; (2) two solvents and an active substance giving fluorescence 
witli only one of them, as reyirc'sentf^d by mixtun's of barium, calcium, 
and manganese snlphat(‘s; (8) two solvents behaving towards each 
other as moderaiely active suhstamvs, and an fictive substance which 
fluoresces brilliantly with one only of the solvents, as represented by 
zinc, e.aleium, and bismuth sulphates, and calcium, cadmium, and 
bismuth snl})hates. 

In the first case, the effects of the two solvents arc practically equal 
when they arc mixed in the pro])ortions of their moltamhn* weights. 
In the other eases, the presemeo of the indiffiTent substance reduces 
the brilliancy of tlie fluorescence, but tlio latter is still distinctly 
recognisable, even when the proportion of the active substance is very 
small. C. H. B. 

Variations in the Absorption-spectra of Didymium Salts. 

By H. BKi’QTEitKL (Gompt, rend., 104, 169]—1698).~ The results 
]>revi(msly obtaimal (this vol., ]>. 587) indicate eith(‘r that ordinary 
didymium is a mixture of a large nunibtr of elements, or that its 
cf>mponnds ns usually obtained are mixtures of the salts and sub-salts 
of a- smaller number of elements in ditTei'ent states of oxidation. 

The al)sorption-s])octra of dilute solutions of different compounds of 
didymium difler ])ut little, whilst the ahsoj'ption-spc'ctra of the same 
suhstance in a crystallised condition are very diff‘(;reiit. When the 
water' and acid of a hydrated didymium salt ai"c gradually driven off 
by heating, a series of ])roduets is obtained, some of which are trans¬ 
parent, whilst others are pulverulent or o]raque, but all of them 
show absorption-spcjctra by reflection, and these specti*a consist of 
very diffetviit bands. A table is given showing the princiyral absorp¬ 
tion-bands of different didymiurn-compouiids prepared in the way 
described. 

In the spectra of the products obtained by successive alterations of 
the same compounds, there are series of bands, which are transferred 
from one spectra to another in such a way that the variations in the 
number of luminous vibrations or the inverse squares of the wave¬ 
lengths of corresponding bands are sensibly constant for each series. 
E^h spectrum shows several of these series of bands with constant 
differences. The bands characteristic of several of these comjiounds 
coincide with the variable bands in the sj)cctra of the crystals (loc, 
dt). C. H. B. 

VOL. LII. 3 n 
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Orthochromatic Photography.^ By C. H. Bothamlet (J. So<u 
O hem, Ind,, 6, 423-r433).—It is well known that gelatino-broraide 

S lates, that is, plates coated with a dry film of an emulsion of silver 
romide in gelatin, fail to give photographic representations of 
coloured objects with correct gradations, or in other words, with their 
proper degrees of relative brightness. They show a maximum 
sensitiveness to blue and violet, are much less sensitive to green, and 
are only affected by yellow, orange, and red when prepared by special 
methods, and when the exposure to light is greatly prolonged, whereas 
the eye is most sensitive to yellow, less sensitive to green and orange, 
and only slightly sensitive to blue, violet, and red. The term “ortho- 
chromatic ” photography denotes the photographic representation of 
coloured objects in monochrome with correct gradations, and it is 
obvious that in order to attain this end the character of the plates 
must be altered in such a way that the sensitiveness to yellow, orange, 
and green is greatly increased, whilst the sensitiveness to blue and 
violet is reduced. 

Vogel (Ber,^ 6,1302) discovered in 1873 that the addition of certain 
dyes, such as corallin, to sensitised collodion films, made them highly 
sensitive to yellow or greenish-yellow rays, and this observation was 
confirmed and applied in photographic practice. In 1883 Attout and 
Clayton patented the application of eosin to gelatin plates, and their 
observation has since been confirmed and greatly extended by other 
observers, and the application of dyes to photographic plates has 
become of gi’eat practical importance. Eder has investigated the 
effect of a large number of dyes {Sitzungsh, d. Kais. Akad, der Wis- 
«en^cA., Vienna, 1884, 1885, 1886; see also Abstr., 1886, 703; 1886, 
406, 497, 958). Very few are found to exert any useful sensitising 
action. Cyanin and some of the eosin dyes produce the greatest 
effect, whilst naphthol-blue, the neutral blue of the Frankfort Anilin* 
Farhen-Fahrih, and coerulein S. are remarkable, because they render 
the plates sensitive without interruption to the entire length of the 
spectrum from \ 3600 to X 7600. The dyes are either added to the 
melted emulsion before it is poured on the plate, or the dried plates 
are immersed in dilute solutions of the dyes and again dried. The 
curves representing the action of the prismatic spectrum on plates 
thus prepared show two maxima, one in the blue, corresponding with 
the ordinary sensitiveness of the gelatino-bromide, the other in the 
less refrangible half of the spectrum, representing the sensitiveness 
due to the presence of the dye. This second part of the curve corre¬ 
sponds but does not coincide with the absorption-band in the spectrum 
of the dye (Abstr., 1886, 968). Between the two maxima there is a 
region of minimum action, which is generally in the green, and when 
the exposure to light is short the effect of this part of the spectrum is 
inappreciable, and the action is represented by two detached curves, 
one in each half of the spectrum. 

Different commercial samples of the dyes have been found to pro¬ 
duce very different effects, and the author has compared a number of 
samples of dyes of the eosin-.group by examining their absorptmn* 
spectra, &c. The chief eosin colours are eosin, phloxin, erythrosiht 
and rose Bengal, which are the sodium or potassium salts of ietra- 



GENERAL AND PH^STOAL OHEMISTRT< 


875 


bromflnoresceiD, dichlorotetrabromfluorescein, tetraiodofluoresceXn, and 
diohloroietraiodofluorescein respectively, the different commercial 
varieties being distinguished by letters. Eosin A, eosin JJ, eosin VE, 
and eosin SQ-F, were found to be practically identical. Erythix)sin, 
erythrosin extra, erythrosin I, and erythrosin RE, are also identical, 
and rose Bengal is indistinguishable from rose Bengal B. The 
samples of phloxin on the other hand were found to be variable in 
their properties. Erythrosin B (Casella and Co.) seems to be a mix¬ 
ture of eosin with either the true erythrosin or rose Bengal, and 
erythrosin BE is really rose Bengal. One sample of erythrosin lost 
8*8 per cent, at 115—120®, whilst another lost 12‘5 per cent. Atten¬ 
tion is called to the relation between the optical properties of these 
dyes and their molecular weights. The absorption-band becomes 
narrower, more intense, and less refrangible, the fluorescence rapidly 
diminishes, and the tint of the dye becomes bluer as the molecular 
weight increases. Fluorescein and eosin are brilliantly fluorescent; 
erythrosin and rose Bengal do not fluoresce at all. 

The effect of the prismatic spectrum was also investigated. Com¬ 
mercial dry plates were immersed for two or three minutes in water, 
and then for two minutes in a solution of 1 part of the dye in 10,000 
parts of water, and allowed to dry in the dark ; others were immersed 
for two or three minutes in strong ammonia diluted with 300 vols. of 
water, and then for two minutes in a solution of the dye (1:10,000) to 
which 1 per cent, of ammonia solution had been added. Plates pre¬ 
pared in this way were exposed to the prismatic spectrum of light 
from burning magnesium, the same length of ribbon being burnt for 
each exposure. This source of light was selected because it contains 
a very high proportion of rays of high refrangibility which tend to 
correct the known defect of the prismatic spectrum, that is, the 
abnormal extension of the more refrangible rays. When a sufficient 
length of magnesium ribbon is burnt at a uniform rate, the effect of 
inequalities is eliminated and a practically constant unit of exposure is 
obtained. The exposed plates were developed with alkaline pyro- 
gallol in the usual way, and the results are expressed in the form of 
curves. The general character of Eder's results is confirmed, but 
important differences of degree were observed. Each curve has two 
maxima separated by a region of minimum action. Eosin in aqueous 
solution exerts a comparatively slight though distinct sensitising 
action, and with commercial phloxin the effect is slightly greater. 
Erythrosin produces by far the greatest effect of the dyes of this 
group, and rose Bengal is much superior as a sensitiser to eosin, 
although inferior to erythrosin. The maximum effect of erythrosin 
and rose Bengal is exerted somewhat orf the more refrangible side of 
D, Cyanin differs from eosin, &c., in that it sensitises for yellow, 
orange, and orange-red, instead of for greenish-yellow and yellow, the 
maximum action being exerted between D and 0. The results with 
this dye entirely confirm those previously obtained by Eder and by 
Scjl^umann. When ammonia is applied with the dye the magnitude 
of the sensitising action is increased, and extends to a greater dis¬ 
tance on either side of the maximum, thus tending to obliterate the 
region of minimum action. The difference between the effect of 

3 n 2 
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aqueous and ammoniaoal solutions is f^reatest in the case of eosin, 
but eveb in presence of ammonia this dye produces less effect than 
aqueous erythrosin. Erythrosin in presence of ammonia is the most 
efficient sensitiser that has yet been suggested. The most important 
result obtained, however, is that plates dyed with aqueous or am- 
moniacal erythrosin, ammoniacal rose Bengal, or ammoniacal cyanin, 
are more smmtive to the fiMow or orange-^yellow of the prismatic spectrum 
than to the blue and violet^ and this even with a source of light which 
is extremely rich in rays of high refrangibility. When burning mag¬ 
nesium is the source of light, pLates dyed with aqueous erythrosin or 
ammoniacal rose Bengal are about half as sensitive again to the 
yellow as to any part of the blue or violet; plates dyed with ammo¬ 
niacal erythrosin are somewhat more than twice as sensitive to yellow 
as to blue or violet; plates dyed with ammoniacal cyanin are about 
half as sensitive again to orango as to blue or violet. The difference 
between these results and those of Edor is probably due to the fa<!t 
that in most of the latter’s experiments the dye was added to the 
melted emulsion, and the bath solutions used were weaker than those 
employed by the author. 

At present it is not possible to explain why these dyes act as senai- 
tisers whilst others «do not. No connection can be traf^ed between the 
physical and clujmical properties of the dyes and their sensitising 
action. Edcr has shown [loc. cit,) that the dyed silver gelatino- 
bromide shows an absorption-band identical in position with the 
sensitising effect', this band being somewhat less refrangible than the 
absorption-band of the dye alone or mixed with gelatin, owing to the 
presence of the dense silver bromide. Eder has also found that when 
the dye is once added to the silver bromide it cannot be removed by 
prolonged washing, and bo concludes that the dye forms a molecular 
compound with the silver salt, which is decomposed by the rays 
which it absorbs. Some experiments by Abney indicate, however, 
that the dye is first decomposed by light, and the products of its 
decomposition reduce the silver salt when the developing solution is 
applied. The author points out that the dyes which exert the 
greatest sensitising action contain a number of atoms of bromine or 
iodine, have a veiy high molecular weight, and a complex molecular 
constitution, and ho suggests that the weight and complex structure 
of the molecules may confer upon them the power of entangling and 
arresting the ether waves to a greater extent than lighter and simpler 
molecules. 

For practical purposes the results with the spectrum must not be 
interpreted too literally. The difference between the brightness of 
pigments is never so great as between the brightness of the corre¬ 
sponding colours of the spectrum, and, moreover, all coloured objects 
reflect more or less unaltered white light which tends to reduce the 
contrasts due to differences in colour. The curve representing the 
action of the spectrum on plates dyed with ammoniacal erythrosin 
approximates to the chrve representing the action of the spectrum,, on 
the eye, and this dye is the most useful sensitiser for general pur¬ 
poses. In order to obfain coirect gradations it is necessary to reduce 
the intensity of the blue and violet rays, to which the plates remain very 
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sensitive, and this is done by interposing a transparent yellow screen 
between the object and the lens. The depth of tint of the screen 
determines the proportion of blue and violet cut off, and thus affects 
the result. With gas or lamp light a yellow screen is unnecessary. 

The author has photograyilied various coloured objects, such as 
pottery, flowers, paintings, and landscapes, with plates prepared, with 
ammoniacal erythrosin by the method described above, and by a 
slightly different method previously recommended by Mailman and 
Scolik {Photo, Journal, 188G). With ordinary plates, even under the 
most favourable conditions, yellow, orange, and red are represented as 
almost black, whilst green is far too dark, and blue and violet are 
practically white. With the dyed plates without any yellow screen, 
yellow, green, and orange are more satisfactorily rendered, but blue 
and violet remain far too light. When, however, the dyed plates are 
used wjth a yellow screen before the lens the results are very satis¬ 
factory ; yellow objects come next to white in brightness, and the 
other colours are represented in their proper gradations. The plates 
are, however, deficient in sensitiveness to red. In landscape work, in 
addition to the better rendering of foliage, &c., a great advantage is 
gained by the fact that the yellow screen cuts off the bine atmospheric 
haze. The interposition of the screen of course necessitates a longer 
exposure. 

Dyed plates have already been largely employed, with great advan¬ 
tage, in the reproduction of pictures, and are also found to be valuable 
in micro-photography and in stellar photography. Hasselberg, of 
Pulkowa, has used dyed plates with success in photographing the less 
refrangible end of the spectrum, and he recommends the following 
solutions, which are applied to the plates after the latter have been 
immersed in dilute ammonia:— from C to X 5600; alcoholic cyanin 
solution 1 : 400, 2 parts; ammonia 1 part; water 100 parts; from 
X5600 to F; chrysaniline solution (1 : 1000) 3 parts; eosin solution 
(1 : 1000) 5 parts; ammonia 1 part; water 100 parts. Eosin sensi¬ 
tises for yellowish-green and clnysaniline for green. C. H. B. 

Conductivity of Mixtures. By E. Boutt {Gompt, rend., 104, 
1690—1702).—The author explains certain methods of calculating the 
conductivity of dilute solutions of mixed salts from the known con¬ 
ductivity of its constituents. The methods and results will be more 
fully developed in a subsequent paper. C. H. B. 

Phosphates of the Alkaline Earths. By Bkrthklot {Compt, 
rend., 104, 1666—1667).—A note on a recent paper by Joly. 

Trimotalllo Phosphates. By A. Joly {C(Ympt, rtmd., 104, 1702— 
1705).—The formation of the colloidal modification of sodium stron¬ 
tium phosphate (this yol., p. 637) from trisodium phosphate and 
strontium chloride develops +15’3 Cal., whilst the formation of the 
same salt in the crystalline condition, NaSrPOi + 9H20, develops 
•f 60^4 Oal. When free from sodium chloride, the crystals are very 
slightly deconiposed by cold water. Decomposition takes place more 
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rapidly at 20®, and at about 70® the double salt splits up into 
trisodium phosphate and tristrontium phosphate. 

When strontium chloride solution is poured into a solution of 
trisodium phosphate at about 10®, a f^elatinous precipitate of tri¬ 
strontium phosphate is first formed with absorption of heat, but this 
rapidly changes into crystalline sodium strontium phosphate with 
development of heat. The rapidity with which crystallisation takes 
place is doubtless due to the presence in the gelatinous precipitate of 
a small quantity of colloidal sodium strontium phosphate, which 
rapidly becomes crystalline, and thus initiates the transformation of 
the entire mass. 

Sodium strontium arsenate (loc, cit.) is more stable than the corre¬ 
sponding phosphate; heat of formation in the crystalline condition, 
+ 50*2 (j^al. 

The author was unable to obtain any evidence of the existence of a 
double/sodium calcium phosphate between 10® and 18°. 

Th^ corre.sponding crystalline double phosphate and double arsenate 
of barium can, however, be readily obtained in a similar manner; 
their heats of formation are respectively + 60-8 Cal. and 
-i-50'4Cal. 

Sodium barium phosphate is less stable than the strontium com¬ 
pound. It is more readily decomposed by water, and the tendency to 
form barium triphosphate is greater. The latter compound seems to 
exist in a peculiar molecular condition. 

The phenomena observed in the case of sodium strontium and 
sodium barium phosphates are similar to those previously observed 
with ammonium magnesium phosphate. C. H. B. 

Heat of Combustion of Organic Compounds. By P. Stohmann 
(Ber,, 20, 2063—2066).—A reply to Thomsen (this vol., p. 761), in 
which the autlior discusses the difference between his re^sults and 
those of Berthelot and Vieille, and points out that the differences are 
in the majority of cases less than is indicated by Thomsen. 

W. P. W. 

Heat Equivalents of Benzoyl-compoimds. By P. Stohmann, 
P. Rodatz, and W. HKUZBEttG (/. pr, Ghem, [2], 36, 1—16).—In 
the following determinations, the substances were burned in free 
oxygen; the substance was put into a small lamp, which in the case 
of compounds which melt with diflSculty was provided with platinum 
wires, to conduct the heat from the wick to the substance. Several 
experiments made with each substance gave the following mean 
results:— 


Benzoic acid . 

Heat equiv. per 
grain >inol. 

. 770467 

Heat of 
formation. 

94533 

„ anhydride. 

. 165B186 

104815 

Benzaldehyde... 

. 841746 

23254 

Benzyl alcohol. 

. 895267 

88733 

Methyl benzoate. 

. 948976 

84024 

Ethyl „ . 

. 1099307 

91693 

Propyl . 

. 1255010 

98990 
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Isobutiyl benzoate 
Amyl „ 

Phenyl „ 


Orthoxybenzyl benzoate 
Pseudocumenyl „ 
Thymyl „ 

Resorcinyl „ 


Heat equiv. per 

Heat of 

gram-mol. 

formation. 

. 1411972 

105028 

. 1570048 

— 

. 1505196 

61804 

. 1660990 

69010 

. 1815232 

77768 

. 1968760 

87240 

.. 2131314 

90480 

.. 2238402 

124598 


The difference in heat equivalents of benzene {J, pr. Chem. [2], 33, 
257) and benzoic acid is —9063 cal. This number is also obtained 
by adding together the differences in the heat equivalents shown in 
the conversion of toluene to benzyl alcohol, benzyl alcohol to benz- 
aldehyde, and benzaldehyde to benzoic acid, and subtracting from the 
whole the heat equivalent of toluene less that of benzene. 

The conversion of benzoic acid and the formation of benzoic ether 
are enthodermic processes; the mean difference in the case of the alkyl 
ethers (obtained by comparison of the heat equivalents of benzoic 
acid and alcohol on the one hand, and the heat equivalent of the salt 
on the other) is —4740 cal. In the case of the aromatic benzoates 
the mean diffei’ence is —10833 cal. (compare this vol., p. 427). 

N. H. M. 

Relation between the Boiling Points of the Monatomic 
Alcohols and their Constitution. By F. Flawitzky {Ber,, 20, 
1948—1955),—The relation between boiling points and the constitu¬ 
tion of mouhydric alcohols is discussed, and several tables given. The 
author considers that although it is not yet possible to show a general 
dependence of the boiling points on the constitution of alcohols, it 
is possible to predict approximately a boiling point when the consti¬ 
tution is known. N. H. M. 


Alteration of the Freezing Point. By F. KolAcek {Ann, Phys, 
ChenUy 31, 526—536).—In these remarks on Helmholtz’ paper on this 
subject, the author defines the freezing point of a salt solution as the 
temperature at which the ice and salt solution have the same vapour- 
tension, and points out that this definition was not put forward as a 
shrewd conjecture, as Helmholtz supposes, but was the result of 
general reasoning. The formula given for the freezing point is ex¬ 
tended to the case when the heat of solution comes into play. From 
thermodynamic considerations he finds that— 




RAJ Ti 


■ ^ T* ^ 


where T, Ti are arbitrary temperatures, p the vapour-tensions of 
water and the salt solution, s the amount of salt dissolved. 

If « be small, we see that log and therefore is inde- 

P PiD 

pendent of T, a law which has already been discovered by Wiillner. 
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If T =s 273 — the the freezing point, since (Ann. Phys. Chem,, 20 , 
349) 

log^ = _ <0-00965(1 +< 0-000531...), 
we find the equation 

0-00965<(l +<0-000531) = riog-^l + 

L jjJt, RAJtT* 


Since V is an unknown function, it might be supposed that the 
best course would be to take T = Ti when the term under the integral 
sign vanishes, but the values of log jUie/p below zero ore unknown. 
The next best thing to do is, make this term a minimum. 

dt 

The present research gives ^ : R, a, h are known constants, and 


V may be calculated from the formula p -h = RT/(i; — b). The 
ratio CpICf, is known, and Cp has been found by Wiedemann. On sub¬ 
stitution, yjr turns out to be very nearly constant. Thus integrating 
the equation 


f-M 


(I)/'”’’ 


we find 


/ = F(<)/v* + <0(®). 




Clausius chooses = 0, F(^) = 1/t, Van der Waals (f>(v) = 0, 
F(0 = 1. Both choose the form of so as to satisfy the above 
equation. The present experiments, conducted at one temperature, 
afford no information about the form of F(^). We are therefore 
unable to discriminate between the hypotheses of Clausius and Van 
der Waals on this point, though the formula of Clausius gives results 
most in accordance with the numbers obtained from the experiment, 
unless the value of a be altered. C. S. 


Cooling of Carbonic Anhydride on Expansion. By E. 

ISTataitson {Ann, Fhys, Ghem. [2], 31, 502—526).—The author 
believes that fresh measurements of the internal work of an expanding 
gas may supply considerable information about the forces which act 
l^tween the molecules. The method adopted was the same in 
principle as that used by Thomson and Joule. The gas was allowed to 
expand through a porous plug of cotton-wool. Greater care was 
taken to secure the purity of the gas. This is most essential, for 
Thomson has pointed out .that mixtures of gases behave in a very 
anomalous manner. 

Carbonic anhydride was chosen as the subiect of experiment, 
because the intermolecular forces are large, ana the many previous 
researches supply the requisite data for the calculations. 

The gas contained in a strong iron bottle escaped into a sphere (used 
for the purpose of equalising the pressure), and passed through a 
series of drying tubes filled with calcium chloride, into a number of 
copper tubes immersed in a water-bath of very considerable capacity. 
To increase the effective surface of the tubes, they were filled with 
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metal turnings. Thus the gas on entering the nozzle containing the 
porous plug was at a uniform temperature equal to that of the water- 
bath. The nozzle was of exactly the same construction as the one 
employed in the experiments of Thomson and Joule. By means of 
stopcocks placed between the sphere and the plug and at the 
extremity of the nozzle, the pressure on each side of the plug could 
be completely controlled. Fifty-three experiments were made at 
pressures ranging from 2 to 25 atmospheres, with the gas at a mean 
temperature of 20® C. If AT, Ap be the difFerences of tempera¬ 
ture and pressure on the two sides of the plug, the results of the 
experiments show that at a temperature of 20° C., 

at " 

^ = M8 + 0-012Gp, 

Ap 

p being* the mean of the pressures on the two sides of the plug, 
measured in atmospheres. 

Taking the equation of elasticity to be 

p = R</(« — 1) —f(v, 0, 

an attempt is made to determine the form of the function /. Applying 
the laws of thermodynamics to the present case of a gas expanding 
through a porous plug under small difFerences of pressure, we find 

0 = Ctdt {'(ff). p^ dv — d(^pv\ 


which, in virtue of the equation of elasticity, may bo reduced to 

Since it is our object to calculate merely the numerical value of the 
right hand side of this last equation, we may use Van der Waals’ 
formula, p = &tj{v — 6) — a/v*, which is known to give the com¬ 
pressibility correctly. Expressing ^ by this means in terms of ^ 
we arrive, on substitution, at a result of the form 


- <D.}=HI’ 

wliere V' is a koown function. 

Put 

and 

Then approximately 
Remembering that t is constant 'with respect to T, -we see that when 


«• s= hog ^1 

L pJt, 


V 




TidT 
— V 

rfvi V . 


RAJt T» 
0-00096.’)< = a: + y. 
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y is a minimum % s a maximum, and vice versd. Supposing y positive^ 
the required values of Ti may be found by plotting the curve ordinate 
and abscissa Ti, and selecting by inspection the least maximum ^ 
value of oj. Then neglecting y, we obtain from the last equation a 
near approximation to the value of the temperature of the freezing 
point. A table of the values of this quantity for some 20 substances is 
given. The greatest difference between theory and observation is 
about 17 per cent., a great improvement on the values given by 
Helmholtz, for which the discordance is as much as 40 per cent, in 
several cases. G. S. 

Phosphonium Chloride. By S. Skinner (Proc. Eoy. 8oo.^ 1887, 
283—289).—In order to determine the relations of phosphonium 
chloride to temperature, volume and pressure, the author compresses 
equal volumes of phosphine and hydrogen chloride in a Cailletet’s 
apparatus. The critical point was found at 48° under 95 atmos. The 
maximum vapour-press are line lies below those of hydrogen chloride 
and phosphine at all temperatures. From —30° to 10® it is normal; 
above this combination begins. At temperatures near the critical 
points the volume of liquid phosphonium chloride produced is nearly 
one-half of that of the constituents (liquid). H. K. T. 

Apparatus for Determining Vapour-densities. By C. Schall 
{Ber,y 20, 1827 — 1830). — A modification of the apparatus lately 
described by the author (this vol., p. 695). 

Determination of the Vapour-density of High-boiling Sub¬ 
stances under Diminished Pressure. By C. Schall {Ber,, 20, 
2127—2129).—An application of the form of manometer employed 
by Meier and Crafts (Ber., 13, 851), and by Nilson and Petterf-son 
{ibid., 17, 987) to the apparatus described by the author (preceding 
Abstract). Results obtained by its use are given in the paper. 

W. P. W. 

Influence of Temperature on the Rapidity of the Action of 
certain Mineral Acids on Marble. By W. Spring (Bull. Sac. 
Chim., 47, 927—933).—The rapidity of action of hydrochloric, 
hydrobromic, hydriodic, nitric and perchloric acids on marble increases 
with the temperature, it being about doubled for a difference of every 
20° between 15° and 55°. 

When an aqueous solution of one of the above acids is allowed to 
act on marble until action ceases, the author finds that the rapidity of 
action decreases uniformly with the strength of the acid until three- 
fifths of the acid has been neutralised ; after this point, the decrease 
of the rapidity of action is rather less than the decrease in the amount 
of acid present; this bears out the observation of Ostwald, that 
the rapidity of the action of monobasic acids is increased by the 
presence of their salts. A» F» 

Applicatilon of the Electrometer to the Study of Chemical 
Reactions. By Bouty {Compt, rend,, 104, 1789—1791 and 1839—* 
1841). —^An application of the measurement of resistances to determine 
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the effect of mixing solutions of potassium sulphate and sulphuric acid. 
Theobset^ved resistance is greater than that calculated on the supposi¬ 
tion that there is no action, and it follows that the normal salt combines 
with the acid to form potassium hydrogen sulphate; as the solution 
becomes more and more dilute the quantity of potassium hydrogen 
sulphate diminishes, and eventually it is completely converted into the 
normal salt. Thp molecular resistance of the acid sulphate varies 
according to the same law as that of other salts; that is to say, it is 
proportional to a factor 1 + Kmt, and the proportion of the acid salt 
m a solution is given by the expression y = Ym^, The dissociation 
of the acid salt is indicated by the somewhat high value of mi in the 
formula for the molecular resistance. 

Assuming that the molecule of potassium hydrogen sulphate con¬ 
stitutes a single electrolytic molecule, its resistance at the limit will 
be equal to that of the normal salt, and in solutions containing not 
more than 0*1 gram-equivalent per litre, the difEerence between the 
resistances of the two salts will be negligeable compared with the 
much greater conductivity of the free acid. Calculating from the 
observed resistances of the liquid, it is found that the proportion of 
the acid sulphate increases with the temperature, and, combining this 
with the previous result, it follows that potassium hydrogen sulphate 
is more stable in warm and concentrated solutions. At the same 
temperature and with the same degree of concentration, the proportion 
of the acid salt increases with an increase in the relative proportion 
of either the free acid or the normal salt, an excess of the normal salt 
being more favourable to this change than an excess of sulphuric 
acid. These results agree with the results of Berthelot’s thermo¬ 
chemical measurements. 

It is possible that the great variations in the resistauces of abnormal 
salts and of free acids may be due to the progressive dissociation of 
complex electrolytic molecules, according to the same law as the dis¬ 
sociation of potassium hydrogen sulphate. This effect will be added 
to, but will not modify the law of the variation of the resistauces of 
salts which are normal in all degrees of dilution. C. H. B. 

Decomposition of Thiosulphates by Acids. By G. Foussereau 
(fiompt, rend,^ 104,1842—1844).—The decomposition of thiosulphates 
by acids was investigated by measuring the resistances of the various 
solutions—the rate and amount of change being measured by the 
increase in resistance. With solutions containing one-twelfth of a 
giam-equivalent of sodium thiosulphate per litre, decomposition by 
hydrochloric acid commences immediately and its velocity increases 
rapidly, then more slowly, the limit corresponding with complete 
decomposition. With very dilute solutions, containing only 0*001 to 
0*0005 gram-equivalent per litre, decomposition likewise commences 
immediately, but is at first very slow. The rate of change accelerates 
gradually during the first few days, attains a maximum in about 40 
days, and then the change becomes less rapid, and finally ceases when 
decomposition is complete. The rate of decomposition is accelerated 

increase of temperature and also by adding a small quantity of a 
sunilar mixture in which decomposition has taken place and which, 
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therefore, contains minute particles of sulphur. Under the latter 
conditions, the small f^lobules of sulphur seem to act in the same way 
as crystals in a supersaturated solution. 

When a liquid in which the decomposition is taking place is 
examined under a microscope, it is seen to contain very minute 
globules of sulphur which have a rapid Brownian movement. The 
reaction, however, is not due to the presence of living organisms, and 
takes place with equal rapidity in sterilised liquids. ’ C. H. B. 

Apparatus for Fractional Distillation under Reduced Pres¬ 
sure. By L. Meyer (J5er., 20, 1833—183t>).—This apparatus consists 
of a cylindrical receptacle having four tubulures, two lateral, one at 
the top, and one (which terminates in a narrow tube) at the bottom. 
The lateral tubulures serve respectively to admit the end of the con¬ 
denser and to connect the apparatus by means of a three-way tap with 
the air-pump. The bottom tubulure is fitted by means of a cork into 
the receiver. A piece of glass tubing longer than the cylinder and also 
connected with the pump by a three-way tap, is fitted by means of a 
cork (air-tight) into the upper tubulure, so that it may at will be 
depressed until the lower end, which is ground into the lower tubu¬ 
lure, completely shuts off the cylinder from the receiver. When 
working the lower tubulure is open, and the distillate flows into the 
receiver. When it is wished to change the receiver, the glass tube is 
depressed and the distillate accumulates in the cylinder. By means 
of the three-way tap on the tube air can be admitted to the receiver, 
and the latter taken off and replaced by a new one. This is then 
rendered vacuous by help of the three-way tap, and the tube raised. 
The accumulated distillate flows into the new receiver and the distilla¬ 
tion and fractionation may thus be carried on without intermission. 
The advantage claimed for the apparatus is that by the tube-joiut the 
usual stopcock at the lower tubulure is dispensed with. 

L. T. T. 


Inorganic Chemistry. 


Precipitation Of Mixtures of lodates and Sulphates by Barium 
Balts. By Chbousxchoff (Oomp#. rmd,, 104, 1711—1714). — The 
ultimate product of the action of barium chloride on potaeainm iodate 
is the iodate, Bal.O* 'h HjO, which readily loses water. If dried at 
140° and then left in contact with a solution of potassium sulphate 
for 67 hours, 88 per cent, of the salt is converted into barium sulphate. 
The precipitates obtained by adding barium chloride to mixtures 
of potassium iodate and snipbate, and by the action of potassinra 
iodate on barium sulphate, and of barium iodate on potassium sulphate, 
vary in composition with the time of contact, temperature, and other 
conditions, The recently precipitated compounds are more readily 
decomposed than the same (impounds after drying. In all oases, the 
composition of the precipitates agrees with the calculations from 
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ttermal observations. The changes are limited by the dissociation of 
the hydrates of barium and potassium iodates. 

Freshly precipitated barium iodate, BalgOe + HoO, when left in 
contact with a solution of potassium sulphate for 25 minutes is con¬ 
verted into a mixture of 61 parts of barium sulphate and 39 parts of 
iodate, BaT20B. Freshly precipitated barium sulphate left in contact 
with a solution of potassium iodate for 30 minutes yields a mixture of 
barium sulphate, 86*5 parts, and barium iodate, BalgOc, 13*5 parts. 

C. H, B. 

Percentage of Oxygen in Air. By W. Hempel (Ber., 20, 1864 
—1873).—This paper gives the results of analyses of samples of air 
simultaneously collected by the author in Dresden, by Kreusler near 
Bonn ; by Morley in Cleveland, North America; by Pusinolli in Para 
(Belem), Brazil (lat. 1^® S.) ; by Schneider in Tromsoe, Norway (lat. 
69-J® N*.). The samples were taken daily between April 1 and May 
16, 1886, the times being simultaneous in all ydaces, and correspond¬ 
ing to 2.12 P.M. at Bonn. Pull tables of the results are given. The 
mean percentages of oxygen for each place were—Para, 20*92; 
Bonn, 20*92 ; Cleveland, 20*93; Dresden, 20*93 ; and Trornsoe, 20*95. 
The maximum obseiwed was 21*00 on April 22nd at Tromsoe; the 
minimum 20*86 on April 26tli in Para. The mean percentage of 
oxygen in the air as deducible from the whole series of observations 
is 20*93. During the time these observations were being made, the 
percentage of oxygen was rather greater near the pole than neaj* the 
equator. L. T. T. 

• 

Preparation of Hydrogen Sulphide free from Arsenic. By 

R. Fuesemits {ZeM. anal, Chonuy 26, 339—340).—Calcium sulphide 
(prepared by igniting a mixture of plaster of Paris and coal) yields 
the pure gas when treated with dilute hy drochloric acid. To evolve 
the gas in a regular stream a mixture of the calcium sulphide, with 
one-fourtli of its weight of plaster of Paris and enough water to make 
a cream, is poured into shallow paper trays. As soon as it has set the 
cake is cut up iuto blocks, which are dried at a gentle heat. They are 
then used in a Kipp’s or other gas-evolution apparatus. The stream 
of gas is thoroughly under control. M. J. S. 

Purification of Hydrogen Sulphide from Hydrogen Arsenide. 

By O. Jacobsen (Ber., 20, 1999—2001).—The method is based on the 
fact that hydrogen arsenide reacts violently with iodine at the ordi¬ 
nary temperature, arsenious iodide and hydrogen iodide being formed. 
A narrow tube, 30 to 40 cm. long, is loosely filled with coarsely 
powdered, air-dried, iodine interspersed with glass-wool. 2 or 3 grams 
of iodine will remove every trace of arsenic from hydrogen sulphide 
(prepared from the ordinary impure materials), passing over it for 
several days. In purifying hydrogen, the latter is subsequently 
passed over glass wool wetted with potassium iodide solution and 
then through aqueous potash, N. H. M. 

Affinity of certain Bivalent Metals for Sulphuric Acid. By 
R. Fink (JBer., 20, 2106—2108).—A summary of results obtained in 
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an investigation to determine the relative afiBnity of biacid metallic 
hydroxides insoluble in water for sulphates of metals of the same 
group. The method adopted was to make one*fifth normal solutions 
of the pure normal sulphates of the metals, and precipitate 50 c.c. 
of one of these solutions with 10 c.c. of normal soda solution; the 
moist hydroxide, after thorough washing, was mixed with 60 c.c. of 
water and 50 c.c. of the sulphate solution of one of the metals, and 
digested at 100° for three horn’s with continual shaking. The preci¬ 
pitate and solution were then analysed. A preliminary experiment 
was made in the case of those metals which form basic salts by 
treating the hydroxide in exactly the same way with 50 c.c. of the 
sulphate solution of the same metal; the composition of the pre¬ 
cipitate was then determined and was found to be approximately con¬ 
stant and independent of the volume of the one-fifth normal sulphate 
solution employed. As a result, it was found that instead of contain¬ 
ing 1 equivalent of the metal the zinc precipitate contained 1’16 eq. 
of zinc and 0*22 eq. of sulphuric acid; the copper precipitate 1*275 eq. 
of copper and 0*301 eq. of sulphuric acid, the cobalt precipitate 
0*12 eq., and the nickel precipitate 0*05 eq. of the respective sulphates, 
whilst the hydroxides of magnesium, manganese, and iron (ferrous) 
remained unaltered. The hydroxides of those metals forming basic 
salts, with the exception of nickelous hydroxide, were digested with 
the sulphate solution of their respective metals, washed with water, 
and then similarly treated with the sulphate solution of another metal. 
The results of the experiments are summarised in the following 
table:— 


Hydroxide or basic 
salt (b). 

Sulphate. 

Precipitate contained— 

Zinc (h). 

Copper. 

The whole of the copper. 

Copper (J). 

Iron. 

60*8 per cent, of iron. 

Magnesium. 

Iron. 

7i*2 ,, „ 

Cobalt (i). 

Manganese. 

14*7 „ of manganese. 

Nickel. 

Manganese. 

12*3 ,, ,, ,, 

Copper (h). 

Magnesium. 

No magnesium. 

Magnesium. 

Nickel. 

60*5 per cent, of nickel. 

Iron. 

Manganese. 

No manganese. 

Zinc (i). 

Nickel. 

Small quantity of nickel. 

Magnesium. 

Manganese. 

71*2 per cent, of manganese. 


The experiments with the ferrous salts were conducted in an atmo¬ 
sphere of hydrogen to avoid oxidation. W. P. W. 

Sulphites. By P. J. Hartog (Compt. revd,^ 104, 1793—1796).— 
When water containing magnesium hydroxide in suspension is satu¬ 
rated with sulphurous anhydride, concentrated in a vacuum at a 
temperature below 100"^, and allowed to cool, it draosits crystals of 
the hexhydrated magnesium sulphite, MgSOs + 6HaO, described by 
Bammelsberg and Marignac. If the solution is evaporated at a high 
temperature, it yields ciystals of the tri-hydrate MgSO# + SHaO, 
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which was prepared by Miispratt, but the existence of which has 
been denied. The liquid must be mixed with fragments of pumice* 
stone or glass in order to prevent the separation of the salt in the 
form of a hard crust adhering firmly to the sides of the vessel. The 
heats of formation of the sulphite and its hydrates were determined 
by dissolving them in hydrochloric acid. 


Mg + S solid + 03 = MgSOa. develops -f 222*92 Cal. 

MgSOa + 3H,0 solid = MgSOj-SH^O.. „ + ‘ 11'40 „ 

MgSOs + 6 H 3 O solid = MgSOs-GH^O.. „ + 13*88 „ 


Ammonium sulphite, (^£[ 4)2808 + H 2 O, can be obtained in the 
dry state by means of kaolin. It oxidises more rapidly when solid 
than when in solution, and therefore cannot be dried in the usual way. 
Heat of dissolution —4*34 Cal. The anhydrous salt, mixed with 
some sulphate, is obtained by evaporating the solution at a moderate 
temperature. 

Ammonium Magnesium Sulphite. —The hydrate, (NH 4 ) 2 S 03 ,. 3 MgS 03 
4- I 8 H 2 O, described by Marignac and Rammelsberg, is obtained by 
neutralising with ammonia a solution of magnesium sulphite in 
sulphurous acid, passing sulphurous anhydride into the liquid, 
evaporating in a vacuum till a white precipitate begins to form, 
filtering, and allowing to crystallise. The hexhydrate, 

(NH4)2S03,MgS03 + 6 H 2 O, 

is obtained by heating the preceding salt in a current of dry nitrogen 
at 116—120 . The salt decomposes above 125°. and cannot be ob¬ 
tained in the anhydrous condition. The heat of formation was 
determined by dissolving in hydrochloric acid :— 

3 (MgS 03 + 6 H 2 O) + (NH 4 ) 2 S 08 = 

(NH 4 ) 3 S 03 , 3 MgS 03 , 18 H 20 . absorbs - 2*11 Cal. 

SMgSOa + (NH 4 ) 8 S 03 + I 8 H 2 O solid = 

(NH 4 ) 2 S 08 , 3 MgS 03 , 18 H 20 . develops +39*48 „ 

SMgSOs + (NH4)2S03 + 6 H 2 O = 

(NH4)2S03,3MgS04,6H20. „ +26*18 „ 

It is evident that the formation of these salts is accompanied by a 
considerable development of heat, a result which supports Berthelot’s 
theory of the existence of ammonio-magnesium bases which unite 
with acids with a greater development of heat than the bases sepa¬ 
rately. C. H. B. 

Density of Nitric Oxide at 100®. By G. Daccomo and V. Meter 
(J5er., 20, 1832).—The authors filled two like thermometer-tubes, the 
one with air, the other with nitric oxide, the surfaces of the sealing 
liquids being at equal heights in the tubes. The two tubes were then 
placed side by side and cooled in a bath of ether and solid carbonic 
anhydride, ubservations were taken at —96° and —107®. The con¬ 
traction of both gases was exactly the same, thus proving that even 
as low as -^ 100 °, the density of nitric oxide still corresponds with the 
simple formula NO. L. T. T. 
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Beliaviour of Phosphorus, Arsenic, and Antimony at a 
White Heat. By J. Mensohing and V. Meyer (B^., 20, 1833).—- 
The authors find that at a white heat the rapour-densities of phos* 
phorous and arsenic are much less than at lower temperatures, 
and approach but do not quite reach those required for the formulas 
P 2 and As 2 . 

Antimony volatilises at a white heat, and the vapour-density is 
lower than that required for Sb 4 or even Sba, but the authors are unable 
to say definitely whether the density corresponds with a diatomic or a 
monatomic molecule, as the vapour at the temperature obtained had 
not yet fully attained the properties of a gas. L. T. T, 

Arsenic. By A. Geuther (Annalen, 204, 208—225).—When a 
mixture of phosphorus and arsenic trichlorides is treated with water 
the arsonious acid first formed is rapidly reduced to metallic arsenic. 
Thus obtained arsenic forms a brownish-black amorphous powder of 
sp. gr. 3’704 at 15°. It remains unchanged and unoxidised when 
exposed to the atmosphere at ordinary temperatures. Arsenic thus 
has at least three allotropic modifications, viz., brownish-black amor¬ 
phous form of sp. gr. 3*704, black amorphous form of sp. gr. 4*71, 
and steel-grey crystalline form of sp. gr. 5*73. Besides those, 
Bettendorf described {Annalen, 144, 110) a yellow amorphous modi¬ 
fication deposited on the coolest parts of the tube during the lupid 
sublimation of arsenic in a stream of hydrogen. The author is 
inclined to view this as probably an amorphous variety of still 
lower specific gravity. The author points out that the specific 
gravities of the three modifications mentioned above stand to each 
other in the proportion of 4 ; 5 : 6 , and suggests that them molecules 
may very likely be expressed by the formula (As 4 ) 2 , (Asi + Ase), and 
(A 8 «) 2 , or some multiple of these formulro respectively. 

The blackening of metallic arsenic by exposure to the air is gene¬ 
rally ascribed to the formation of a suboxide, but the author finds 
that it is due to superficial oxidation to arsonious anhydride. If 
crystalline arsenic is finely powdered and exposed to the air it 
increases in weight for some time. If it is then boiled with water 
arsenious acid is obtained in solution and pure arsenic left, of 
which, on further exposure to the air, a fresh portion becomes 
oxidised. 

Eealgar, when heated with a solution of sodium sulphide, yields 
sodium sulpharsenate and free arsenic. It is therefore a subsulphide, 
and not a normal sulphide as believed by Berzelius. Sodium sulph¬ 
arsenate has the formula NasAsS^ + 8 H 2 O, and not 2 Na 8 A 8 S 4 -|- 
I 5 H 2 O as generally given. 

When realgar is heated with aqueous soda, it yields free arsenic and 
a normal salt of the formula NaoAs 206 S 3 + 24HaO. This crystallises 
in small, colourless needles easily soluble in water. L. T, T. 

Carbonic Anhydride in the Air of Schoolrooms. By W. 

Fossek (MonatsJu, 8, 271r-r^91), —For his determinations, the author 
used a modification of the Pettenkofer-Hesse method by which the air 
of the schoolroom can be taken by the teacher at any given time in^ 
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an nnobtrasive manner, and by which the accuracy of the determina* 
tions is not influenced by the temperature and amount of carbonic 
anhydride in the air of the laboratory. For details of the appa¬ 
ratus, the description and plates of the original paper must be 
consulted. 

The anthor found that an unventilated schoolroom, the air of which 
contained on three occasions 0*078, 0*092, 0*088 per cent, by volume 
of carbonic anhydride respectively before the class met, contained, 
after being occupied for three hours by a class of 58 scholars, 0*620, 
0*637, and 0*557 per cent, by volume respectively. G. H. M. 

Crystallisation of Alkalis from Alcohol. By C. Gottig (Ber,, 
20, 1907—1908).—The author finds that the crystals lately described 
by him (this vol., p. 636) as hydrates of potash contain alcohol of 
crystallisation. Their true composition has not yet been determined, 

L. T. T. 

Decomposition of Sodium Thioarsenate by Silver Nitrate, 

By 0. Preis and B. Batman {Bull, 8oc, Chim.^ 47, 892—896).—On 
adding silver nitrate to an ammoniacal solution of the sodium thio¬ 
arsenate, AsSiNas, silver sulphide is precipitated, and the solution 
contains arsenic acid, sodium nitrate, and nitric acid, the reaction 
taking place according to the equation— 

AsSiNas + 8 AgN’Oa + 4HaO = 4 Ag 3 S + H 3 ASO 4 + 

SNaNOa + 5HIf03. 

When, however, silver nitrate is added to an aqueous solution of 
sodium thioarsenate, or if the solution contains nitric acid, silver 
sulphide is precipitated as before, and arsenious but no arsenic acid is 
found in the solution, nitric acid and sodium nitrate being formed as 
before. This reaction takes place according to the two following 
equations;— 

(1.) A8S4Na3 + 8 AgN 03 + 4 H 2 O = 4Ag3S + HjAsOs + 

’ 5HNO3 + SNaNOa + 0 . 

(2.) AsSilSTaa + dAgNOa + SHaO = 3AgsS + H 3 ASO 3 4- 

SHlTOs + 3NaN03 + S, 

The larger the amount of free acid present the more nearly does 
the reaction conform to equation 1 , but in an aqueous solution, which 
is neutral at the commencement of the reaction, it conforms more 
closely to equation 2. The oxygen which is formed according to 
equation 1 is not liberated in the free state, but as the two reactions 
always take place simultaneously it combines with some of the sulphur 
thrown down according to 2, and is found as sulphuric acid. These 
reactions take place immediately, and are not affected by the length of 
time allowed for the precipitation, A. P. 

Oorrosion of Zinc by Ammonium Chloride and Potassium 
Nitrate. By J, H. Fisher (Pharm. J. Trans. [3], 17, 783—785).— 
A solution of ammonium chloride, or one of potassium nitrate, even 

YOL. Lii. 3 0 



S90 


ABSTfiAJQfS OF CSmiCMUU FAFBE6« 


wken conoexitTated and boiling, has little action on metallic mtio; 
But if the two solutions be mixed, the action is marked eren in the 
cold, and it becomes vety decided on boiling, for the zinc is then 
quickly attacked, and ammonia, potassium nitrite, zinc chloride, and 
a double chloride of zinc and ammonium insoluble in water are the 
products. R- 

Components of the Rare Earths yielding Absorption- 
spectra. By G. Kbuss and L. P. Nilson (JSer., 20, 2134—2171).— 
The solutions of the nitrates of the rare earths accompanying thorium 
in the thorite from Brevig and Arendal give absorption-spectra con¬ 
taining bands peculiar to didyminm, samarium, erbium, thulium, and 
Soret’s X or holmium, and a careful measurement of these shows that 
in both solutions each element is represented only by some of its 
bands, ^d that the wave-lengths and intensities of those observed in 
the solution from the first diflEer in some cases from those observed in 
that from the second mineral. For example, the band \ = 428*7, 
regarded as the sixth in decreasing order of intensity of the ab^ 
sorption-bands of Soret’s X, is the most intense X line in the Brevig 
thorite, and the other bands are either absent or scarcely visible, but 
X == 428*7 is scarcely visible in the absorption-spectrum of the 
Arendal thorite. Hence it is argued that X must consist of at least 
two elements, one of which gives the band X = 428*7, and the other 
the remaining absorption-bands usually ascribed to X. 

The rare earths examined were obtained from the following 
minerals:— 


Mineral. 

Absorption-Bpectra indicated tbe presence of 

Tliorite from Brevig .. . 

Didjmium, thulium, erbium, X, samarium. 

If If If If If 

If If II If 

II II II 

II II II II II 

II II II II 

II II II II II 

I? II II II II 

,, Arendal. 

*W5hlerite from Brevig. 

Didjmium and Bamorium material 
from eerite from BastnAs. 

Fergusonite from Arendal......... 

Ytterbv. 

99 sr ^^*7 ••••••••• 

Suxenite „ Hitterd. .•••«.. . • 

.. .. Arendal . 

If If v**%A*w* •• •#•••«! 


and the method by which the material was prepared is desoribcil in 
each case. The fergusonite from Arendal was fractionated 12 times, 
the euxenite from Hitterd 43 times, and that from Arendal 12 times, 
and the absorption-spectra of the nitrates of the different fractions 
were obtained. The wave-lengths of the bauds observed in the ab* 
sorption-spectra of the solutions of the nitrates of the rare earths 
from each mineral, and their relative intensity (determined in each 
case in one and the same solution to render the data comparable 
among themselves) are given at. length in tables, and for the sake of 
comparison the %ave-lengths of the bands of the nitrates of the five 
earths measured by previous observers are also added,- . 
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A comparison is then institnted between the seven bands ascribed 
to Soret's X, and those observed in the absorption-spectrum of the 
nitrates of the rare earths from each mineral, or from each fraction 
obtained from a mineral where fractionation has been resorted to, 
with a result that each band is found to vary in intensity quite in* 
dependency of the others. By repeated fractionation o-f X material, 
Boisbaudran has separated it into dysprosinm and a new boTmium, each 
cbaracterised by several absorption-bands (Abstr., 1886, G67) ; neither 
of .these supposed elements, however, is a simple substance, since the 
relative intensities of the bands of each vary in the rare earths 
nnder investigation just as they vary in the case of the parent sub¬ 
stance X. The authors conclude that Soret*s X is composed of seven 
distinct elements, each of which is ohai*acterised by a single absorp¬ 
tion-band : they are, Xa, \ = 640*4 ; X^, X = 542‘6 ; Xy, X = 536*3 ; 
Xa, X = 485-6 ; X., X = 474*5 ; X^, X = 451‘6 ; X,, X == 428*5, and are 
distributed in the foregoing minerals as follows :— 


Mineral. 


Elements. 


Thorite from Brevig. 

„ „ Arendal . 

Wohlerite from Bi'evig. 

Cerite from Bastn^. 

Fergusonite from Arendal. 

„ „ Ytterby. 

Enxenite from Hitterd and Arendal 


3Ca> Xa, X,,. 

X^, Xy, X„ Xf, X,. 

Xy, X<, X,. 

X., X,. 

X^, Xy, Xa, X„ X^, X,. 

Xa, X^, Xy, Xa, Xe, Xf, X,,, 


Arguing in the same way from the variation ip the intensity of the 
absorption-bands, and the presence of some and absence of others in 
the rare earths under investigation, the authors consider that erbium 
consists of two elements, Era, X = 654*7, and Er^, X = 523*1 ; that 
thulium consists of two elements, Tma, X = 684*0, and Tm^, X = 465*0; 
that didymium consists of at least ten elements, Dio, X = 728*3; 
Dip, X = 679*4; Diy, X = 579*2 and = 575*4 ; Dia, X = 521*5 ; 
Du, X =: 512-2; Dv, X = 482-0; Di,, X = 469 0 ; Dia, X = 445*1 ; Di,, 
X = 444*7, and a tenth, Di, to which is assigned the remaining didy- 
mium bands whose intensity is too feeble to allow them to be 
differentiated by this method; and that samarium consists of at least 
two elements, Sma, X = 416*7, and a second, Srn/s, having all the 
remaining samarium bands, inasmuch as these could not be satis¬ 
factorily assigned to particular constituents. 

In a complete table of the 40 absorption-bands observed, four 
bands occur which cannot be identified with any hitherto observed 
lines in the absorption-spectra of the rare earths; they are— 


Absorption-band, 

Source of rare earth. 

X - 7164 

Fractions 8—14 of euzenite from Arendal. 

X * S89-9 

Wdhlerite and thorite from Brevig. 

X - 68S-0 

Euzenite from Hitterd and fergusonite from Ytterby. 

X • 488-8 

Wdhlerite and thorite from Brevig. 


3 0 2 















m 


ABSTEJiots tASms. 


Note hy Abstractor .—^The entire absence of any reference in this 
paper to the results obtained by Crookes, in his investigation of the 
constituents of the rare earths present in gadolinite and samarskite 
by comparison of the absorption and fluorescent specti’a of different 
fractions (Proe. Boy* 8oc., 40, 604; this vol., p. 334), is remarkable; 
inasmuch as evidence is there adduced which would show that Bois* 
baudran*s dysprosium is composed of at least two substances, since 
the band X = 451*5 can be obtained separate from the band 
X = 476*0. W, P. W. 

The Water of CxTstaHisation of Alums. By P. be Boissieu 
(BuU. 8oc. Chim.^ 47, 494—496).—In criticising Maumen4’s results 
(Abstr., 1886,981, this vol., p. 218), the author states that he has made 
a large number of very careful estimations of the water of cxystaU 
lisation in potash and chrome alums, and has never been able to find 
more than 24 mols. H*0, the amounts actually found varying between 
23*9 and 24*1 mols. 

An examination of the tensions of dissociation of normal crystal¬ 
lised alums and of other samples from which the water has been 
partially removed, seems to indicate the existence of a definite hy¬ 
drated alum, containing between 7 and 16 mols. H 2 O. A. P. 

Chemistry of Manganese and Fluorine. By 0. T. Cuhistbnsek 
(J. pr. Ohem. [2], 36, 541—659).—^Manganese ammonium fluoride 
was prepared by dissolving pure manganese oxide in hydrofluoric 
acid, and adding a solution of ammonium fluoride to the dilate 
solution. The double salt separates as a crystalline precipitate; this 
is treated with a dilute solution of hydrofluoric acid. When dried 
over sulphuric acid, it forms a homogeneous, red, crystalline powder. 
The methods employed in preparing the manganese oxide and. hydro¬ 
fluoric acid are described in detail. 

In order to determine the atomic weight of fluorine, a solution of 
sodium thiosulphate (about 25 grams to 1 litre of water) was pre¬ 
pared, and the strength determined by means of iodine. A weighed 
amount of the double salt was put into a mixture of potassium i^ide 
and hydrochloric acid, the whole weighed, and the sodium thiosulphate 
added until the solution was decolorised. The difference' in weight 
showed the amount of sodium thiosulphate used, and from this the 
amount of iodine liberated by the fluorine was calculated. The results 
of several experiments point to the atomic weight 18*94 (H ss 1) or 
18*99 (0 = 16). N. H. M. 

PotaBBiuxn ManganiteB. By G. RotTssBAU (Compt. rend., 104, 
1796—1799).—^When potassium permanganate (1 part) is fused for 
12 hours with potassium chloride (5 parts) in a covered platinum 
crucible heated by a Bunsen burner, and the residue is treated with 
boiling water, it yields lustrous black lamellm of the composition 
K20,7Mn02. The same product is obtained from potassium manganate 
under similar conditions. .. .. 

If tbe mixture of permanganate and cliloride is heated for six 
hours at the melting point of copper, the product is SsOtlOMnO^ At 



momxmo ohsmistey. 


698 


mu orange-red heat, with potaseinm chloride as a dux, the crystals 
formed contain 60*36—61*82 per cent, of manganese, which indicates 
a very high degree of condensation of the manganite. In order tu 
ascertain if this I’esult is dae to the action of aqueous vapour on 
manganese volatilised with the alkaline chloride, experiments were 
made with a flux of potassium sulphate, which is not volatile. Under 
these conditions, with an open crucible, no manganite is formed, since 
oxygen is absorbed from the air and regenerates the manganate. If 
the crucible is closed, the product consists of black lustrous crystals of 
trimangpanese tetroxide with a small quantity of an alkaline man¬ 
ganite. 

Potassium manganite polymerises as the temperatufe rises, the limit 
being the formation of trimanganese tetroxide. This condensation is 
analogous to the condensation of hydrocarbons with loss of hydrogen. 
The mUnganite forms complex products, the manganese accumulating 
in the molecule like the carbon in the hydrocarbons, but the energy of 
the acid diminishes as its molecular weight increases, the change 
culminating in the formation of the noh-acidic oxide MusOi, with 
elimination of the alkali. 

The tendency of aqueous vapour to decompose manganates is 
assisted by the tendency to form potassium or sodium hydroxide. 
When potassium manganate is heated in a current of aqueoua vapour, 
the product at a dull red heat consists of needles of the manganate 
K 20 , 7 Mn 03 ; at a somewhat higher tempemture the product is 
KaOjSMnOj; at about 800®, K 30 , 10 Mn 02 ; after two hours at 1000®, 
K 30 , 12 Mn 0 a; after another hour at the same temperature, MnsOi; 
and after half-an-hour at an orange-red heat, MnO. C. H. B. 

Action of Sulphuric Acid on Potassium Permanganate. By 

B. Frakke {J. pr, Chem. [2], 36, 31—43).—When the green solution 
obtained by dissolving potassium permanganate in sulphuric acid is 
exposed to direct sunlight in presence of moist air, manganese hept- 
oxide separates and then decomposes into manganese dioxide, man¬ 
ganese trioxide, and ozone (?), which is given o£E as a blue gas. The 
latter is insoluble in water, but disappears when brought into contact 
w itli sulphuric acid or absolute ether. * 

Manganese trioxide^ MnOs, is formed as a dark-red mass when the 
green solution of manganese oxysulphate is distilled in presence of 
water; it is best prepared by decomposing the green solution with 
potassium carbonate. The red fumes are passed into a U-tube sur¬ 
rounded by a freezing mixture in which they condense to a dark-red 
amorphous mass. The green solution employed should be free from 
manganese heptoxide. The trioxide has a peculiar odour, and vola¬ 
tilises at about 50® as a violet vapour, with partial decomposition into 
orystalline manganese dioxide and oxygen; this decomposition is 
complete when the substance is heated. It is sparingly soluble in 
water; a litre of water containing 50 mgrms. of the substance has an 
intense red colour. When the vapour is passed into aqueous soda or 

S tash, alkaline manganates ai^e produced. The reaction employed 
r detecting small quantities of manganese by means of potassium 
dilorate depends on tne formation of the trioxide. 
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Manganic acid is formed when manganese irioxide is passed into 
water; it is very unstable and decomposes into manganese dioxide^ 
oxygen^ and dimanganic acid. 

When cooled ether containing hydrogen chloride is treated with 
potassium permanganate, a darx-green solution is obtained which 

01 

contains manganous manganese chloride, Mn^Qj^MnOU* In pro- 

sence of an excess of ether, the green solution is decomposed and a 
bine solution formed^ the latter contains manganese tetrachloride. 
When the blue solutiou is saturated with hydrogen chloride, an oily 
green liquid containmg the compound MnCliCHCOa, is formed (com¬ 
pare OhristenseA, this wl, p. 835). N. H, M. 

Hydrochlorides of Perrio Chloride. By Engel ( Compt , rend.^ 
104, 1708—1711).—Hydrochloric acid produces no precipitate in very 
concentrated solutions of ferric chloride, and gaseous hydrogen 
chloride causes the liquefaction of the hydrates PeaCh + 6 H 2 O and 
Pe^Cle + 12H,0. These facts indicate the formation of hydro¬ 
chlorides of the chloride. 

When solid commercial ferric chloride is treated with a current of 
hydrogen chloride, it yields a liquid containing a dark-brown solid of 
variable composition, which may separated by decantation or by filtra¬ 
tion through glass-wool. If the filtered liquid is evaporated over potash 
in a vacuum, it yields the hydrate FeaCU + 12HaO ; if heated at 100® for 
several hours, it gives off hydrogen chloride, and when cooled slowly 
deposits large, deep garnet-red crystals of the hydrate PoaCle + SHaO. 
By this method, the pentahydrate can readily be obtained in large 
quantity, and constitutes an excellent material for the manufacture of 
oflScinal prepai*ations of ferric chloride. 

If the pentahydrate is treated with a current of perfectly dry 
hydrogen chloride, it rapidly liquefies, and when saturated with the 
gas at 25® and then cooled to 0^, it yields large, thin, transpai^nt, 
amber-yellow lamellae, which, when dried over phosphoric anhydride, 
have the composition Fe2Cl6,2HCl + 4 H 2 O. It is very deliquescent. 

All the hydrochlorides of chlorides hitherto obtained contain water. 
As a rule they are more soluble than the corresponding chlorides. 

0. H. B. 

Hydroohloride of Ferric Chloride. By P. Sabatier (OompL 
rend.^ 104, 1849 — 1850). — The hydrochloride of ferric chloride, 
Fe 2 Cl 6 v 2 HCl, 4 H 30 , recently described by Engel (preceding Abstract), 
was obtained by the author six years ago (BidL 80c , 0him », 1881,197), 
in the form of yellowish-brown, translucent, deliquescent lamelle, 
by the action of hydrogen chloride on pentahydrated ferric chloride, 
or by the action of the gas at the ordinary temperature on a mixture 
of anhydrous ferric chloride and the pentahydrate. C. H. B. 

BesiduaB obtained from Steel and Zinc by the Action of 
Acids. By Osmond and Weeth {Compt rend., 104, 18(X)—1802).-— 
When annealed steel is dissolved in dilute h;^rocfalorio acid at tbe 
positive pole of a Bunsen element, it yiel<k a skeleton of .graphitoidal 
plates, which the anthers term cement of eteet This residue consiste 
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mainly of iron and carbon, but also contains water and oxygen. 
Tempered steel yields only a small quantity of residue, which con¬ 
tains comparatively little iron. The following table gives the compo¬ 
sition o^ the residues from steel which originally contained 0*49 per 
cent, of carbon, and had been subjected to different mechanical treat¬ 
ment :— 

Crude. Forged. Tempered. 


Iron. 87*31 78*40 62*50 

Carbon. 6*78 12*00 18 90 

Water . 3*32 8*40 26*07 


Total. 97*41 98*80 97*47 


The residues, especially that from tempered steel, explode when 
dried in a hot-air bath. When dried in a vacuum, they not unfre- 
quently undergo spontaneous combustion. It is obvious that it is not 
only steel containing platinum that yields the residues first observed 
by Faraday. 

Similar residues are obtained from impure zinc. 

Cast cold. Cast hot. 

Besidue per cent. 1*63 1*19 


Composition. 
f -*-\ 


Tin. 

. 30-07 

5-64 

Lead. 

. 52-16 

78-10 

Iron . 

. 2-10 

315 

Copper . 

. 0-30 

0-25 

Zinc . 

. 14-85 

12-04 


99-48 

99-48 


These residues are graphitoidal in appearance, but contain no water 
and are not explosive. The first corresponds in composition with the 
formula Pb 2 ZnSn, and the second with the formula Pb 2 Zn. 

The conditions of cooling modify the proportion, composition, and 
form of the residue from one and the same alloy. C. H. B. 

Paratungatates. By 0. Gonzalez (/. pr. Ch&m. [2], 36, 44—66). 
—The following salts were prepared from sodium paratungstete which 
is obtained by adding hydrochloric acid to a boiling solution of com¬ 
mercial sodium tungstate (Na 2 W 04 + 2 H 2 O) until slightly alkaline to 
litmus. The salts are sparingly soluble or insoluble, and dissolve to 
clear solutions in water which contains a few drops of hydrochloric 
acid ; after some time, the solution becomes gelatinous from separation 
of tungstic acid. 

Manganese paratungstate^ + 2 OH 2 O or MnaWiaOn + 

84i^iO, is a white amorphous powder which does not melt; after 
ignition, it is yellowish-green. The oo 6 aZ^ salty C03W7O24 + 25H2O, is 
a,bright rose-coloured miorocrystalline substance which does not melt 
at a red heed; and acquires on cooling a bluish colour. The cadmium 
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aalt^ GdaW^Osi + I 6 H 3 O, is a white, cxystalline oompouDd; it leaamot 
be fused, and is orange-coloured after being heated. The dher nalt, 
AgioWuOii + 8 H 2 O, is a whitish-yellow crystalline substance; it 
melts at a red heat and solidifies on cooling to a white crystalline 
mass with a metallic lustre. The zinc zalt^ Zn^WiaO^ + SrH^O, crys¬ 
tallises in white needles; when heated, it is yellow and does not melt. 

The following double salts are prepared by adding a solution of 
the salt to a boiling solution of sodium paratungstate until the 
precipitate formed no longer redissolves. The solution is quickly 
filtered from the slight precipitate and left; after 2—8 hours, the 
double salt separates. Copper sodium paratungstate^ CuNa 8 Ww 04 i 
-t- 32 H 2 O, crystallises in slender, bright-blue needles, melts at a red 
heat, and solidifies to a black lustrous mass. The lead sodium saltj 
PbNaeWwOii 28 H 2 O, forms slender white needles; it melts at a red 
heat, and on solidifying forms a white mass with metallic lustre. The 
cobalt sodium salt, Co 2 Na«Wi 204 i + 3 OH 2 O, is a rose-coloured crystalline 
compound which melts at a red heat and solidifies to a black mass with 
a metallic lustre. The calcium sodium salt, Ca 2 NaeWi 204 i + 84 H 2 O, 
is white; it is fusible and solidifies to a black mass. The strontium 
sodium salt, Sr 4 Na 2 Wi 204 i + 29 H 2 O, crystallises in white scales, 
does not fuse at a red heat, but becomes yellow. (Compare v. Knorre, 
Abstr., 1886, 597.) N. H. M, 

Zirconium. By 0. Hinsbero (Annalen, 239, 253—256).—No 
organic zirconium-compound is produced by the action of zirconium 
chloride on zinc ethide. Attempts to prepare zirconium iodide by the 
double decomposition of zirconium sulphate and barium iodide re¬ 
sulted in the formation of a solution which, on evaporation over strong 
sulphuric acid, yielded a mixture of iodine and an amorphous powder, 
soluble in water, probably ZrI( 0 H )3 + 3 H 2 O. Attempts to prepare 
zirconium iodide by passing iodine vapour over a red-hot mixture of 
zirconia and charcoal were also unsuccessful. W. C. W. 

Reactions of Vanadic Acid. By A. Carnot {CampL rend., 104, 
1803—1805 and 1850—1853).—The estimation of vanadic acid in the 
form of ammonium vanadate (this vol., p. 691) can only be carried 
out under limited conditions. 

In presence of alkaline and ammonium salts, vanadic acid is more 
easily estimated in the form of barium vanadate. The solution, if 
acid, is exactly neutralised with ammonia, heated to boiling, mixed 
with excess of barium chloride, agitated, and cooled quickly out of 
contact with air. Precipitation is complete. The precipitate is 
collected, washed, dried, heated, and weighed in the form of 
2BaO,V20fi. If the liquid which contains the precipitate is boiled, 
the precipitate agglomerates and becomes firmly adherent to the sides 
of the vessel. 

A slightly ammoniacal solution of vanadic acid containing ammo¬ 
nium salts gives no precipitate with strontium salts. By means of 
this difEerence, vanadic acrid can be accurately separated from phoa* 
phorio and arsenic acids, and, approximately, from molybdic and 
tungstic acids, the latter being incompletely precipitated from boifing 
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solutions by strontium salts. The difference can also be utilised for 
the accurate separation of barium and strontium. The liquid is made 
alkaline with ammonia, mixed with ammonium chloride and an excess 
of a soluble vanadate, boiled for a few minutes, and ther* cooled 
quickly out of contact with the air. The clear liquid is decanted, 
the precipitate washed with cold water, dissolved in hydrochloric 
acid, and the barium precipitated as sulphate. The strontium is 
precipitated by means of ammonia and ammonium carbonate. 

Calcium and magnesium salts give no precipitate with dilute solu^ 
tions of vanadates, but in concentrated and strongly ammoniacal solu¬ 
tions the vanadic acid is partially precipitated. 

When an acid solution containing vanadic acid and an aluminium 
salt is neutralised with ammonia, the aluminium hydroxide carries 
vanadic acid down with it. The same result follows if the aluminium 
is precipitated with sodium phosphate or an alkaline sulphide. In the 
latter case, the presence of vanadic acid is indicated by the brown 
colour of the precipitate; chromium hydroxide behaves similarly, 
and, if in sufficient quantity, will retain the whole of the vanadium. 

Vanadic acid, like phosphoric and arsenic acids, is completely pre¬ 
cipitated by uranic salts in ammoniacal solutions, and also in presence 
of small quantities of free acetic acid. In order to estimate the acid 
in this way, the liquid is nearly neutralised with ammonia, mixed with 
ammonium acetate and excess of uranium nitmte, and heated to 
boiling. Complete precipitation is recogni^jed by the reaction with 
potassium ferrooyanide. The precipitate is washed with pure water, 
dried, and separated from the tilter-paper, which is burnt separately. 
The precipitate when dried at 100"* has the composition 

y20«,2U03,(NH4),0 + H2O; 

when heated in presence of air, it loses ammonia and water, becoming 
V206,2U03, in which form it is weighed. Vanadic acid can be esti¬ 
mated by this method not only in presence of alkalis and alkaline 
earths, but also in presence of many metals, such as manganese, zinc, 
and copper, the acetates of which are not decomposed by boiling. It 
cannot. However, be separated by this reaction from phosphoric, arsenic, 
tungstic, and molybdic acids. 

Ferric hydroxide carries down vanadic acid when precipitated in a 
solution containing it, but the vanadium can be separated by means of 
ammonia, ammonium acetate, or ammonium hydrosulphide, provided 
the precipitation is repeated several times. 

Manganese forms a well-defined vanadate, by means of which both 
the acid and the base can be estimated with accuracy. The vanadic 
acid solution is mixed with a slight excess of ammonia and ammonium 
chloride, heated to boiling, and then mixed with ammonium chloride 
and manganese chloride or sulphate, boiled for two or three minutes, 
and oooled quickly out of contact with air. The precipitate, which is 
brownish-yellow and should be free from any brown oxidation-pro^ 
duct, is collected, washed with cold water, dried and ignited. It then 
has the composition 2 Mn 0 ,Vi 05 . This reaction cannot be used for 
the separation of vanadic acid from phosphoric and arsenic acids, but 
it will effect a partial separation of vanadic and tungstic acids and a 
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very aocnrate separation of vanadio acid from moljbdic acid. Tbe 
vauadio acid is precipitated as manganese vanadate, the excess of 
manganese is removed by means of ammonium sulphide, and in the 
filtrate the molybdenum is precipitated as sulphide by adding h^'dro* 
chloric acid. 

In order to separate vanadic acid from its alkaline or amn^oniacal 
solutions, it is precipitated in the form of manganese vanadate, the 
precipitate is dried and heated with sulphur or in a slow current of 
hydrogen sulphide, and the residue is treated with hydrochloric acid 
diluted with 15 to 20 times its volume of water, when maugapese 
sulphide dissolves and vanadium sulphide remains undissolved. 

C. H. B. 

Metallic Vanadates. By A. Dittb (Oompt. rend,, 104, 1706— 
1708). —Metallic vanadates are readily obtained in a crystalline con¬ 
dition by adding ammonium vanadate in excess to a solution of the 
nitrate of the metal, this solution being hot or oold, neutral or acid, as 
the case may require. 

Normal magnesium, vanadate, 4* 6H*0, is obtained in small, 

transparent needles by boiling magnesium hydrocarbonate with soluble 
vanaaic anhydride and concentrating the filtered solution in a vacuum. 
It loses water when heated, becomes yellow, and melts at a higher 
temperature. If a warm saturated solution of ammonium vanadate 
is mixed with excess of magnesium chloride, acidified with acetic acid 
and concentrated in a vacuum, it deposits brilliant red, transparent 
crystals of the bivanadate, MgO, 2 V 30 « + 9HaO. Barium vanadate is 
obtained in colourless, transparent, anhydrous prisms, insoluble in 
water, by adding barium nitrate in excess to a boiling solution of 
arfimOnium vanadate. In presence of acetic acid, a red solution is 
obtained and, if this is concentrated, it deposits transparent, orange, 
red, rhombic crystals of the composition 2Ba0,3V206 + 14H30. 
Calcium vanadate, Ca0,.3Va06 + 12HaO, is obtained in red, lustrous 
crystals by adding excess of ammonium vanadate to a solution of 
calcium nitrate containing a very small quantity of free nitric acid. 
It is very soluble in dilute acids; when heated, it loses water and 
foimis a yellow powder. When calcium chloride is added in excess to 
ammonium vanadate no precipitate is formed, but on adding ammonia 
a bulky, white precipitate is produced, and when the liquid is boiled 
this changes to small, colourless, transparent needles grouped in 
nodules. It has the composition 2CaO,yaO« + 2 U 3 O, is very soluble 
in dilute acids, and loses water when heated, forming a yellow powder. 
Nickel vanadate separates in small, greenish-yellow, anhydrous prisms 
on boiling a mixture of ammonium vanadate with excess of nickel 
nitrate feebly acidified with nitric acid. It is very soluble in dilute 
nitric acid. If the brown-green mother-liquor is concentrated, it 
deposits greenish-brown, transparent crystals of the composition 
Ni0,2Va06 + 3HaO. Cobalt vanadate, CoVaO* + SHaO, is obtained 
in a similar manner; it is very soluble in water, and becomes an¬ 
hydrous when heated. 

ZiTio vanadate, ZnVaOa + 2 H 3 O, is also obtained in a similar manner 
in brilliant, pale-yellow, cubic or rhombic crystals which become 
l^nbydrous when heated.. When a .very dilute solution of copper 
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sulphate is mixed with ammonium vanadate, a precipitate is formed 
which dissolves on heating but becomes permanent if the copper 
sulphate is in excess. When boiled with the mother-liquor, it is con¬ 
verted into greenish-yellow, transparent, rhombohedral plates of 
copper vanadate^ SCuOjVjOs + 3HaO. Lead vanadate^ 2 PbO.V 205 , is 
obtained in sulphur-yellow, transparent, anhydrous prisms, terminated 
by pyramids, by boiling, in the mother-liquor, the precipitate which is 
formed when ammonium vanadate is added to a solution of lead 
nitrate acidified with acetic acid. Silver vanadate^ 2 Aga 0 ,V 205 , is 
obtained in brilliant golden-yellow, transparent, rhomboidal plates, 
easily soluble in nitric acid, by dissolving in fused silver nitrate the 
precipitate produced by mixing solutions of silver nitrate and ammo¬ 
nium vanadate; the fused mass is cooled slowly and is then ex¬ 
tracted with water. Silver vanadate dissolves in ammonia, and if the 
solution* is evaporated over sulphuric acid it yields the compound 
3AgV08,2(N’H4)30 in brilliant, yellow, hexagonal needles grouped in 
mamelons. Cadmium vanadate^ Cd0,3V206 -f 2 H 2 O, separates in 
small, brilliant red crystals on boiling the red liquid obtained by 
adding ammonium vanadate to a solution of cadmium nitrate acidified 
with acetic acid. 

These crystalline metallic vanadates are analogous in constitution 
to the alkaline vanadates. C. H. B. 

Ammoniaoal Vanadates. By A. Dittb {Gompt rend., 104, 1844 
—1847). — Methylamine Vanadates. —The normal salt, 2 MeNH 3 V 03 + 
HaO, is obtained in colourless, tmnsparent needles by concentrating in 
a vacuum the strongly alkaline, straw-coloured liquid produced by 
mixing soluble vanadic anhydride with excess of methylamine. It is 
very soluble in water, and becomes brown when heated, then almost 
black, and, finally, takes fire and burns, leaving a residue of vanadic 
anhydride. The acid salt, (NH8Me)20,2V206 + 4 H 2 O, is obtained in 
garnet-red rhomboidal prisms on concentrating a solution of the 
normal salt acidified with acetic acid. It gives a yellow powder which 
becomes vermilion when heated, and finally takes fire and burns, leaving 
a residue of the anhydride. 

Ethylamine treated in a similar manner yields a normal salt, 
NHsEtVOs, in the form of small, colourless, transparent, deliquescent 
crystals which on heating decompose with evolution of an infiummable 
gas, and leave a residue of vanadic anhydride. The acid salt, 
(NH 3 Et) 20 , 2 V 208 , forms transparent, red prisms which burn like 
tinder when heated. 

No magnesium ammonium vanadate could be obtained. Magnesium 
vanadate is decomposed by ammonia with formation of ammonium 
vanadate and magnesium hydroxide. Ammonium vanadate is only 
slightly soluble in concentrated ammoniacal solutions of magnesium 
hydroxide owing to the presence of ammonium chloride. In dilute 
solutions, no pi^cipitate is formed, and when the liquid is concentrated 
ammonium vanadate and the double chloride, MgCl 2 , 2 NH 4 Cl, separate. 

If a solution of ammonium vanadate, strongly acidified with acetic 
acid, is mixed with a cold dilute solution of potassium silicate, also 
acidified with acetic acid^ and the red solution concentrated, the com- 
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pound Ka0,2(NH4)*0,5Vj0i + 9HaO is obtained in red transparent 
prisms. It may be regarded as a molecular compound of the two 
salts KaOj^VaO# and 2(]NrH4)a0,3Va05 + OHaO. When heated, it loses 
water, blackens, and gives off ammonia, yielding a residue which melts 
at a red heat. Sodium silicate yields a similar compound which 
crystallises with 15HiO in brilliant, orange-red plates. 

Vanadates, whether formed in the dry or wet way, correspond with 
a few well-defined and simple types, the most important of which are 
as follows:— 

Acid Vanadates, —M20,3V205; MaO,2VaOfi; 2MaO,8yaO^. 

Normal Vanadates: —M30,V806. 

Ba^ic Vanadates, —2M20,V206; 3M20,Va06; 4Ma0,V*06. 

The proportion of water which these salts contain depends on the 
conditions of crystallisation. The more complex salts, 3Ma0,5V20fi, 
may be regarded as compounds of a salt, M30,2Ya05, with a salt, 
2M20,3V206, like the double vanadates just described. 0. H. B. 

Metallurgy of Bismuth, By B. Matthey (Proc. Boy. 8oc., 42, 
89—94).—In order to separate gold and silver from bismuth, the author 
adds 2 per cent, of zinc to the molten metal, allows the mass to cool 
gradually, and removes the surface crust. This process is repeated. 
The whole of the gold and silver is found in the skimmings. The 
bismuth litharge so obtained is fused in a crucible with borax. The 
gold sinks to the bottom, being at the same time freed from any base 
metals by the action of the bismuth oxide. The slag is again fused 
with addition of bismuth to separate the last traces of gold. 

The author separates bismuth from lead by means of repeated 
crystallisations, alloys of bismuth and lead melting at lower tempera¬ 
tures than bismuth itself. Bismuth holding 12 per cent, of lead 
contained only 0*4 per cent, after four crystallisations. 

H. K. T. 

Products of the Action of Acids on Alloys of the Platinum 
Metals. By H. Dbbray (Compt rend., 104, 1667—1669).—The 
presence of a metal of the platinum group in solution in another 
metal such as tin, lead, or zinc, causes the latter to be much more 
readily attacked by dilute acids owing to the formation of innumer¬ 
able minute galvanic couples. Under these conditions, the more 
oxidisable metal is dissolved by acids so dilate that th^ would 
have no action on it under ordinary circumstances. Wnen the 
platinum metal combines with the other (loo. cit,), this compound 
forms galvanic couples with the excess of the oxidisable metal. In 
some cases (for example, the alloys of the platinum metals with tin) 
the alloy itself is attacked, especially if the acid is somewhat concen¬ 
trated, and under these conditions some of the platinum metal is 
dissolved at the same time as the tin, Ac. 

When an alloy of zinc and osmium is treated with hydrochloric 
acid, or an alloy of lead with iridium or ruthenium is treated with 
nitric acid, the platinum metal is left undissolved in the form of 
minute crystals, since it is simply dissolved in the oxidisable metal* 
When combination has taken place between the metals,, with develop* 
ment of heat, as in the case of lead and rhodium, the innumerable 
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galTanic onrrents whicli are developed when the regains is treated 
with an acid give rise to the formation of a complex residue contain¬ 
ing oxygen, nitrogen, and water in addition to rhodium and some lead. 
Unlike the alloys with tin, this particular alloy gives no definite com¬ 
pound when treated with an acid. 

The formation of complex residues under the influence of galvanic 
currents which are due to the heterogeneity of metallic substances 
which are being dissolved in acids, is analogous to the formation of a 
silver peroxide or nitroxide when a solution of silver nitrate is electro¬ 
lysed with silver electrodes. C. H. B. 


Mineralogical Chemistry. 


Graphite firom Ceylon. By F. Sandbergek {Jahrl, f. Min., 1887, 
ii,Mem., 12—16).—The author has examined a large number of speci- 
mens of graphite from the gneiss of Ceylon. The specimens were in 
the form of irregular masses, 5 to 8 cm. in diameter, forming layers 
1^ to 2^ cm. thick round other minerals. In some cases, crystals were 
developed, the planes observed being ooBoo, P, ^Poo. In many places 
on the principal cleavage plane (coPoo), needles were observed crossing 
one another at angles of 60° and 120®. These needles are mostly 
colourless, sometimes black. They resemble those in the mica of 
Ontario, and in the biotite from the mica diorite of Vobrenbach. The 
colourless needles consist of rutile, whilst the few dark ferriferous 
needles appear to be pseudomorphs of titaniferous iron ore after rutile. 
Colourless massive quartz with conchoidal fracture is the most 
frequent of the minerals which are surrounded by the graphite. 
Granular quartz is of rarer occurrence. In two specimens, the centre 
consisted of green orthoclaae. In another case, the centre consisted 
of olive-green apatite; whilst in other cases the centre consisted of 
kaolin, formed from the alteration of triclinic felspar. (Compare 
Abstr., 1886, 774.) B. H. B. 

Recent Formation of Marcasite at Marienbad. By E. Palla 
{Jahrb. /. Jkftn., 1887, ii, Mem., 5—7).—Hollow tubes of pyrites are 
found in the peat bog of Marienbad. They are casts of plant remains, 
and are found to be composed of marcasite. Their sp. gr. is 4 46. 
Analysis of the bog water gave the following percentages :— 

!Fe308. SO3. OaO. MgO. 

0-02 0-11 004 001 

The water of the bog containing the pyrites-mass is thus remarkable 
for the percentage of ferrous sulphate and of gypsum. The recent 
formation of the pyrites appears to be due to the reduction process 
brought 'bout by the presence of plants in the ferrous sulphate. 

B. H. B. 
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Percylitet Caraoolite, and Phosgenite from OhiU. By F. 

SANDBERaBE (Jahrb. f. Min,y 1887, ii, Mem,, 75—77).—A specimen of 
galena in a dark qnartzose gangae, from the Sierra Gorda in Chili, is 
covered with yellow, bine, colonrless, and white crusts of substances 
of more recent formation. Garefnl examination shows that these 
crusts occur in regular order, the blue substance being older than the 
colourless, and the colourless older than the white. The blue sub¬ 
stance is lead-copper oxychloride, or percylite. The colourless 
substance is caracolite. The white .mineral occurring above this 
appears to be a new compound of phosgenite (PbCOs,PbClf) with 
sodium sulphate. All these minerals are undoubtedly products of 
the action of a salt solution on a mineral vein containing bournonite 
and galena. B. H. B. 

Minerals from the Sjo Mine, Sweden. By L. J. Ioelsth5m 
(Jahrb. /, Afm., 1887, ii, Mem., 8—11).—The Sjo mine, in the parish of 
Grythyttan, Oerebro, Sweden, is a small mine only a few fathoms in 
depth. Exploratory workings, however, have shown that the ore 
deposit extends for a considerable length. The mine is a very ancient 
one, and, after having been abandonea for centuries, it w^as re-opened 
in 1885. The ore bed has a thickness of 5 metres, and the ore, 
braunite and hansmannite, is very rich and pure. Adjoining this 
manganese ore bed is a bed of iron ore, heematite, and magnetite of 
poor quality. Both ore beds are enclosed in dolomite, which forms a 
bed in the granulite nearly a mile in length, and several hundred 
yards in width. The braunite and hansmannite of the Sjo mine are 
accompanied by a large number of remarkable minerals, such as 
xanthoarsenite (Abstr., 1886, 26), hromatostibiite, polyai'seuite, and 
pyrrboarsenite. The minerals usually met with in this mine are the 
following:—Tephroite, iron glance, magnetite, calcite, garnet, rbodo* 
nite, specular iron ore. Barytes, chlorite, nootocite, and galena are of 
rare occurrence. 

Pyrrboarsenite, a mineral discovered by the author in July, 1886, 
is an anhydrons arsenate of manganese, calcium, and magnesium, 
containing 17 per cent, of manganous oxide. B. H. B. 

Mineralogical Notes. By V. v. Zepharovich {Jahrb. f. 

1887, ii, Ref., 21).—1. Pyroxene from the Krimlerthal. —On the 
crystals, the predominating planes are oopoo, ooPoo, Poo, ooP. The 
plane —P is very small, and the planes ooP3, coP3, 2Pco, -f P, +2P, 
are of rare occurrence. Analysis gave the following results :— 

SiOa. AljOj, FejOs. FeO. MnO. MgO, OsO. FajO. 
5208 1-36 2-56 8*93 0A9 10*60 21*59 2*06 

The angle made by the direction of extinction with the vertical axis 
on cleavage plates parallel to ooPoo is 46® 40'. 

2. Scheelite from the KrimlerthaL--^The crystals exhibit the planes 
iPoo, Poo, 3P3, P, P3, 2P2, the hist being new for this mineral. 

B. H. B. 
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Dipyr from Connectiotit. By A. Arzruni {Jahrb. f. Min,, 1887, 
li, 9—10).—The author describes some crystals of dipyr from 

Canaan, Connecticut, presented to the University of Breslau by 
A. D. Roe. The crystals average 2 cm. long and 1 cm. thick. They 
are sometimes colourless and transparent, sometimes grey. The 
crystals-forms observed are ooPoo, ooP, P. The edges and angles are 
rounded. The axial ratio is u : c = 1 : 0*4401, being that of meionite. 
The mineral exhibits a faint basal cleavage. There is no distinct 
prismatic cleavage as is usually stated in works on mineralogy. 

B. H. B. 

Henlandite. By P. Jannasch (Jahrh /. Min,, 1887, ii, Mem., 
39—44).—The author gpves the results of analyses of heulandite 
(I and II) from St. Andreasberg and (HI) from the Fassathal. 



SiOj. 

AI2O3. 

F 02 ^ 3 » CftO, 

SrO. 

MgO. 

KjO. 

NajO. 

T. 

5G11 

17*07 

trace 

4-25 

3-62 

trace 

0-36 

3 49 

II. 

6610 

17*24 

trace 

4-27 

3-65 

trace 

018 

3-14 

III. 

60-07 

14*75 

0*62 

4-89 

1-60 

— 

0-44 

2-36 



LijO. 

n,o. 

Total. 


Sp. gr. 



I. 

trace 

16-19 

101-09 


2-247 



II. 

trace 

16-37 

100-95 


— 



III. 

trace 

15-89 

100-62 


2-196 



All the varieties of heulandite analysed by the author contain strontium. 
(Compare Abstr., 1887,4S3.) « B. H. B. 

Mineralogical Notes. By H. Traube (Jahrh. /. Min., 1887, ii, 
Mem., 64—70).—1. Laubanite, a new Zeolite ,—The author has 
analysed a specimen of a zeolite supposed to be desmine occurring 
with phillipsite on an unaltered basalt from Lauban in Silesia. The 
hardness of this mineral was grater than that of desmine, and the 
mineral exhibited no lustre. Analysis showed that this mineral is a new 
zeolite having the composition AbCa2Si6Hi202i. The name of laubanite 
is proposed for it after the locality where it is found. Analysis gave 
the following results:— 

Si02. AI2O5. FeO. CaO. MgO. HjO. Total. Sp. gr. 
47-84 16-74 0-56 16*17 1*36 17*08 99*74* 2*23 

In chemical composition laubanite approaches nearest to laumontite; 
whilst it differs fi’om phillipsite in the absence of sodium silicate, as 
well as in its proportion of water. Laubanite is snow-white in colour. 
It is transparent only in thin sections, and has no lustre. Its hard¬ 
ness is 4*5 to 5. It forms small monoclinic crystals, 3 to 5 mm. in 
siz0. 

. 2. Laummtiie and Seolezite from Striegau ,—Colourless crystals of 
laumontite are frequently found at Striegau on orthoclase and quartz, 
associated with desmine, epidote, and axinite. Externally, this mineral 
cannot be distinguished from fibrous snow-white seolezite. The latter 
occurs at the same locality in association with heulandite, but never 

^ iu original. 
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in crystals on orthoclase. Analyses of the two minerals gare the 
following results : I, laumontite, II, scolezite :~ 

Si 02 . AljOs. CaO. NaaO. HjO. Total. Sp. gr. 

L 61*09 21*86 11*76 — 16*35 99*66 2*28 

II. 46*48 25*53 13*38 0*68 13*69 99*76 2*31 

B. H. B. 

Trachytic Rocks from the Island of San Pietro. By F. 

Bigel (Jahrb, /. Min,^ 1887, ii; Ref., 92—93).—San Pietro, an island 
on the south-west coast of Sardinia, is composed principally of recent 
eruptive rocks. Analyses are given of (I) red liparite from Spalmatore, 
consisting of a dense fibrous ground-mass with sphterolites of chal¬ 
cedony and disseminated sanidine and biotite, (II) black obsidian with 
sanidine and augite, and sphserolites of quartz. 



SiOj. 

jILIqOj. FoaOj. 

FeO. 

MnO. 

CbO. 

MgO. 

I. 

76-84 

5-87 3-92 

0-87 

0-73 

3-34 

0-52 

II. 

70-03 

18-63 0-11 

— 

— 

2-62 

0-10 



Na^O.KjO. 

HoO. 

Total. 





1. 5-41 

1-69 

99-19 





II. 3-15 

4-28 

98-92 

B. 

H. B, 


The so-called Trachyte-dolerites of the Vogelsberg. By J. M. 

Ledroit {Jahrh.f, Min.^ 1887, ii; Ref., 81—82).—According to Tasche 
and Ludwig, the trachyte-dolerites of the Vogelsberg are rooks 
intermediate between trachyte and dolerite, containing oligoclase, 
labradorite, hornblende, augite, and magnetite. The author considers 
the name of tracbyte-dolerite unsuitable for these rocks, and dis¬ 
tinguishes two varieties, dolerite and plagioclase-basalt. The latter 
has a sp. gr, of 2*884, and is composed of olivine, plagioclase, augite, 
magnetite, apatite, and a colourless glass. Analyses are given of a 
trachyte-dolerite from Laubach (I), of a basalt from Michelneu (II), 
and of a basalt, very rich in augite, from Gedem (III). 



SiOj. 

AI 2 O 3 . 

FejO,. 

FeO. 

CaO. 

MgO. 

K.O. 

NajO. 

I. 

48-.39 

13-29 

8-23 

7-81 

8-81 

8-48 

0-90 

2-67 

II. 

47-38 

12-51 

12-47 

7-13 

8-83 

6-24 

0-73 

3-80 

III. 

4V32 

12-27 

15-13 

7-36 

10-33 

3-56 

0-84 

4-19 








Lois on 




HjO. 

COj. 

PA- 

TiOg, 


ignition. 



-I. 

1-81 

0-36 

0-97 

0-25 

1-86 



II. 

2-79 

0-18 

0-97 



2-34 



III. 

4-38 

0-20 

0-97 

0-35 


3-97 



B. H. B. 

The Pallaslte from Campo de PucarA By E. Gohex (Jahrhf. 
Min,<, 1887, ii, Mem., 45—62).—The author has received a fragment, 
weighing 37 grams, of the pallasite found in 1879 at Campo dePucard, 
in the State of Catamarca, in the Argentine Republic. Prom its 
remarkable resemblance to the pallasite of Imilac, Atacama, the 
author was induced to submit this meteorite to a careful investigation. 
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He found that the similarity of tho two pallasitea extends to. their 
mioroacopio struotiiire and cheroioal composition. 

Two analyses of the metallic portion of the Oampo de !Pacar4 
pallasite gave the followings results (I and 11) s— 


Besidue. 

Fo. 

Ni, 

Co. 

Cu. 

Total. 

I. o-od 

90-81 

9-oa 

O-iil 

trace 

100-45 

II. rn 

89-72 

8-67 

0-57 

trace 

100'07 

III. — 

88-01 

10-25 

0-70 

_ 

— 


For comparison, Fmpolli’s analysis of the Imilac pallasite (III) is 
added. The remaining 1*04 per cent, consists of inagnesiu,in» calcium^ 
sodium, j)otas8ium, and phosphorus. B. H, B. 


Organic Chemistry. 


Substitution-derivatives of Methylene Chloride. By R. 

Holand (AnnaJevy 240, 225—243).—Alcoholic ammonia and methyl¬ 
ene chloride heated together at 125° yield hexamethylenarnine and 
ammonium chloride. Chlorine, both free and as phosphoric chloride, 
decomposes methylene iodide, yielding methylene chloride and traces 
of chloroform. With methylene bromide, the same reagents at 
190^ yield carbon tetrachloride and carbon tetrabromide, iodine 
chloride and iodine trichloride; with methylene chloride at 220° both 
yield chloroform and perchlorohen»cne j iodine bromide and methyl¬ 
ene chloride at 200° yield iodoform and small quantities of 
•iodomethyleve chloride^ CHICI 2 , and diiodomefhi/lene cMvride, CI 2 CI 2 . 
The former is a colourless oil, boils at 131°, and has an irritating 
odonr. The latter crystallises in small scales, melts at 85'", and boils 
with decomposition at 185°. Iodine tribromide and methylene 
chloride at 180° yield bromoform, carbon totrabi'omide, and perhi'om- 
ethylene, C 3 Br 4 . The author finds that the latter compound is also 
formed by heating CBri at 220°. Potassium iodide and iodine when 
heated with methylene chloride in alcoholic solution at 200° yield 
ether, ethyl iodide, and methylene iodide ; without alooliol no reaction 
takes place at 210°. Phosphoric pentiodide has no appieciahle action 
on methylene chloride at 210°; free iodine at the same temperature 
yields methylene iodide. 

When pure dry sodium glycerate, NaC^HTOs, is heated with 
methylene chloride at 100° for two hours, diglycerylmethylal (me- 
thylene diglyceryl oxide) CH 2 ( 0 *CH 2 ’CH 0 H*CH 20 H )2 is formed. 
This is an almost colourless syrup, soluble in alcohol and ether, 
insoluble in water. It decomposes on distillation. L. T. T. 

Preparation of AUyl Iodide and AHyl Alcohol. By A. B^ihal 
{Bull. Soc. 47 , 875—877).—Allyl iodide may be conveniently 

prepared by the following modification of Berthelot and de Luca’s 

VOL. LII. 3 p 
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method {Ann.’PTiys. Ohitn. [3], 43, 257). 2000 grams of commercial , 
glycerol, 60 grams of iodine, and 200 grams of red phosphorus are 
introduced into a tubulated retort and the whole well mixed. The 
retort is connected with a condenser and heated until frothing occurs, 
when the heat is regulated so that a gentle ebullition is maintained, 
and a solution of 440 grams of iodine in 160 grams of allyl alcohol is 
added drop by drop. The distillate of allyl iodide in the receiver is 
slightly coloured by iodine, and at the end of the operation is returned 
to the retort and redistilled, when it is obtained quite colourless. 
The whole operation lasts about five hours and a half. After its 
completion, the residue in the retort is further heated, and an aqueous 
distillate containing a small quantity of allyl iodide and a consider¬ 
able amount of allyl alcohol (about 100 grams from the above 
quantities) is obtained; a certain amount of a viscous liquid, which 
appears to be a mixture of di- and tri-glycerol, is also formed. The 
yield of allyl iodide is about 637 grams, the theoretical yield being 
661 grams. The advantages which the author claims for this process 
are that a large quantity of allyl iodide may be prepared at a time 
without any danger of an explosion; that only the merest traces of 
isopropyl iodide are formed; and that allyl alcohol is obtained as a 
valuable bye-product. A. P. 

Sulphuranes. By R. Demuth and V. Meteu 20, 1830— 
1831).—The authors give the name sulphuranes to the class of 
bisulphides, several members of which have boon described by 
Mansfield (this vol., p. 122) and by V. Meyer (this vol., p. 228). 
The authors have proved the correctness or the general formula 
C 2 Hj*S’C 3 H 4 ’SR, by obtaining the ethyl vinyl ether of ethylene 
mercaptan, and proving it to be identical with ethylsulphurane. The 
compound OH*C 3 H 4 'SEt was obtained by acting on ethyl hydro- 
sulphide with ethylene chlorhydrin. This was treated with phos¬ 
phoric chloride and converted into Cl*C 2 H 4 ’SEt, which with potassium 
hydrosulphide yielded SH*C 2 H 4 -SEt. The sodium salt of the latter 
when treated with ethylene chlorhydrin gave OH*C 2 H 4 *S’C 2 H 4 *SEt, 
whichwhenactedonbyphosphoricchlorideyieldedCl-C 2 H 4 -S*C 2 H 4 -SEt; 
the latter when heated with alcoholic potash forms C 2 Hs*S*CjH 4 *SEt, 
which is identical with the ethylsulphurane obtained from diethylene 
disulphide ethiodide. L. T. T. 

Isodulcitol. By J. Herzig (Monafsh, Chem.^ 8, 227—229).—The 
author confirms Fischer’s and Will’s description of the phenyl- 
hydrazine compound of this sugar (Abstr., this vol., pp. 652 and 715). 
When oxidised with silver oxide, isodulcitol is completely split up into 
acetic acid. Chromic acid gives the same result. G. H. M. 

Isodulcitol. By B. Rayman (Bull. Soc, Ohim., 47, 668—677, and 
760 —761).—Isodulcitol melts at about 90*9®, when heated at 100® 
to 105® for seven hours it loses a molecule of water, and at 130® 
it becomes brown and decomposes. Its rotatory power [«]© = +8*61®. 
It reduces Fehling’s solution, the reducing power varying with the 
concentration; it immediately reduces ammoniacal silver solution. 
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iorming a mirror. Knapp’s reagent is also reduced. When added to 
an alkaline solution of picric acid, picramic acid is formed. It 
decolorises alkaline solutions of indigo or potassium ferricjauide; 
but gives no reaction with a bleached solution of rosaniline. 

When isodulcitol is treated with iodine and potash, a mere trace of 
iodoform is obtained. With a-naphthol and concentrated sulphuric 
acid, it yields a bluish-violet coloration, and on the addition of water 
a dirty-green precipitate is thrown down; with thymol, it forms a 
crimson ring which rapidly becomes brown; with resorcinol, it yields 
a red coloration, a precipitate being formed on the addition of water. 
On mixing concentrated solutions of phenyl hydrazine and isodulcitol, 
the compound Ci 2 Hi 8 N 204 is gradually formed ; it is very sparingly 
soluble in alcohol. When phenylhydrazine hydrochloride, sodium 
acetate, and isodulcitol are heated in aqueous solution, the compound 
Ci^H^NiOa is produced; it crystallises from water, is of a yellow colour, 
melts at 171®, and seems to be identical with the compound described 
by Fischer and Tafel (this vol., p. 051). 

On agitating 5 grams of isodulcitol dissolved in 230 c.c. of a 10 per 
cent, aqueous solution of sodium hydroxide with 30 grams of benzoyl 
chloride, an oily substance separates, which on cooling solidities and 
may be recrystallised from alcohol; it consists of a mixrure of 
trihonzoyUsodulcitol, C6Hi,(C7Hfi0):j06, and ieirahenzoylisoilnlrltol, 
C6Hio(C 7H50)406- Glacial acetic acid does not seem to have any action 
on isodulcitol, but 4 parts of acetic anhydride heated at 120® with 
1 part of isodulcitol yields isodulcitol luonacctate, C 6 Hn 05 ,C 2 H 30 , 
which is obtained as a resin resembling monosuccipin. By heating 
1 part of isodulcitol with 5 parts of acetic anhydride at 140°, a 
mixture of isodulcitol diaceiafe and triacetate, was obtained in the form 
of a resinous mass. By heating 1 part of isodulcitol with 10 parts of 
acetic anhydride and 1 part of sodium ac itate for eight hours at 140°, 
a resinous isodulcitol tctracetate, C 6 H„(C 2 Ha 0 ) 405 , is obtained. 

Isodnlcitol dissolves in sulphuric acid without alteration, but nitric 
acid oxidises it energetically; on treating isodulcitol with a mixture 
of nitric and sulphuric acids a very unstable isodulcityl trinitrate, 
CeH9(y02)306, is formed ; it is decomposed by water. On ht»atmg 
isodulcitol with dilute hydrochloric acid, humous substances, formic 
acid, and a non-volatile acid which reduces silver salts are formed. 
Hydriodic acid and phosphorus have no action on isodulcitol. 

From the above results, the author concludes that isodulcitol and 
arabinose are aldehydes whose corresponding penthydric alcohols are 
not yet known, bat may probably be obtained by the reduction of 
these two compounds; he further proposes to divide the sugars into 
the following three classes:— 

I. Tetravalent alcohol: erythrol. 

II. Pentavalent alcohols : 1. (a) Normal, at present unknown, but 
possibly may be obtained by the reduction of isodulcitol and arabinose; 
(6) having a closed ring nucleus: qaercitol. 2. The corresponding 
aldehydes and acetones : arabinose and isodulcitol. 

III. Hexavalent alcohols: 1. (a) Normal: the physical isomerides 
mannitol, dulcitol, and perseite; (h) having a closed ring nucleas: 
inosite. 2. The corresponding aldehydes: dextrose and galactose. 

3 2 
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3. The corresponding acetone: leevalose. 4. Products of the con¬ 
densation of the aldehydes: as saccharones, 4c. A. P. 

Derivatives of Inosite. By Maquknnb {Oompt rend., 104, 
1719—1722 ).—Inosite C 6 H 6 (C 2 H 302 ) 6 Js obtained by heating 

inosite with acetic chloride or acetic anhydride at 120—170°, or by 
boiling anhydrous inosite and acetic anhydride with fused zinc 
chloride. When the product is treated with water, the acetin is 
left as a crystalline powder insoluble in water, but soluble in hot 
alcohol or hot acetic anhydride. It begins to sublime at 200°, melts at 
212®, and boils without decomposition at 234° in a vacuum. In presence 
of air, it rapidly becomes brown when heated, even under reduced 
pressure. Alcoholic alkalis decompose it mpidly with reproduction 
of inosite. 

The hexacetin is obtained mixed with an amorphous product which 
is soluble in water and alcohol; this is decomposed by alkalis with 
production of inosite which yields a crystalline acetin when treated 
as above. It is probably a mixture of non-saturated acetins. 

Inosite hexabenzoin, C 6 H 6 (C 7 H 502 ) 6 , is obtained by the action of 
benzoic chloride on inosite^ The product is treated with water, and 
then boiled with alcohol, which dissolves out a mixture of intermediate 
products, and leaves the benzoic derivative in crystals which are in¬ 
soluble in all ordinary solvents. It melts at 258°, and is readily 
decomposed by alkalis. 

Imsito hexanitriii was prepared by Vohrs method (Annalen^ 101, 
55), and is verjj unstable, detonating violently when struck. With 
warm alcoholic potash, it yields potassium nitrite and a yellow 
amorphous substance which is a product of the oxidation of inos^*^^, 
and is similar in appearance to the products of the decomposition of 
the hydroxyquinones. If an alcoholic solution of the nitrin is mixed 
with potash and saturated with sulphurous anhydride, it yields a 
copious crystalline precipitate of potassium nitrilosulphite, ^(SOsK)^ 
+ 2 H 2 O. When the nitrin is boiled with ethyl alcohol mixed with 
sulphuric acid, it yields inosite and ethyl nitrite. These reactions 
show that it is a true ethereal salt, and not a nitm-phenol. 

Tetrahe'nzoylquinone, Cfl02(C7H602)4, is easily obtained by boiling 
totrahydroxyquinone for a few minutes with benzoic chloride. It 
crystallises in beautiful yellow needles, and its formation proves that 
tetrahydroxyquinone contains four OH groups, and has the constitu¬ 
tion ascribed to it by Nietzki and Benckiser (Ber., 18, 499). Acetic 
chloride yields a similar derivative, which however is very difficult to 
purify. 

Haloid ethers of inosite could not be obtained. Hydrochloric acid 
has no action even at 200®. Phosphorus trichloride and phosphorus 
pentabromide attack the inosite at a high temperature, with carbonisa¬ 
tion. Phosphorus pentachloride at 160® produces hydrogen chloride 
and phosphorus acid, together with a white, viscous, unstable product. 
If inosite hexachlorhydrin exists at all, it must be much less stable 
than benzene hcxachloride. If the latter compound is heated with 
silver acetate and acetic anhydride at 170° for 30 hours, it yields uo 
trace of inosite hexacetin. 
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Inosite is a hexahydric alcohol derived from hexamethylene. It 
must be regarded as a mannitol with a closed chain, and not as a 
polyhydric phenol. C. H. B. 

Identity of Dambose with Inosite. By Maquenne {UompL 
rend,^ 104, 1853—1865) —Dambose obtained by the action of 
hydriodic acid on dambonite prepared from caoutchouc (Girard, 
Co'mpt, rend,^ 67, 820 ; 73, 42(5; 76, 995) is identical with inosite in 
composition, crystalline form, melting point, and all other properties. 
The hezacetins obtained from the two compounds are likewise 
identical. C. H. B. 

Carbohydrate from Acorns. By C. Vincent and Delachanal. 
(Compt. rend.y 104, 1855—1858).—In the preparation of quercitol by 
Prunier’s method {Ann. Cliim. I'hys. [5], l5, 5), if the syrupy liquid 
which will not crystallise is mixed with dilute sulphuric acid in 
sufiQcient quantity to convert the potassium and calcium into sulphates, 
evaporated in a vacuum on a water-bath until a white saline deposit 
is formed, and then mixed with an equal volume of alcohol, practically 
the whole of the calcium and potassium is precipitated, and if the 
filtered liquid is further concentrated in a vacuum it yields an addi¬ 
tional quantity of crystallised quercitol. 

Daring this last crystallisation, crystals separate which differ from 
quercitol in form, and effloresce rapidly in air or in a vacuum. This 
substance can be recrystallised from water at a low temperature, and 
forms bulky, tmnsparent, hexagonal prisms which rapidly become 
opaque by efflorescence. In a closed tube, the crystals remain trans¬ 
parent at 30®, but give off water, and when examined under a 
microscope are found to have become converted into small, anhydrous, 
monoclinic prisms. The effloresced crystals have the sam(* form. 
This compound has the composition CsHijOe. It is soluble in warm 
water, from which it separates in anhydrous prisms, the hydrated 
crystals only being formed at low temperatures. It is comparatively 
insoluble in cold water, and is insoluble in boiling alcohol. It melts 
at 340"' without dt*composition, but at a higher temperature decom¬ 
poses and emits an odour of burnt sugar. Its solutions are optically 
inactive. 

When treated with acetic anhydride, this compound yields an 
acetin, C 6 H<,(C 2 H 302 ) 6 , crystallising in long, rhombic prisms which 
melt at 301®, are readily volatile, and are insoluble in water and ether, 
but can be recrystallised from boiling alcohol. The formation of this 
derivative indicates that the original compound has the constitution 
06 Hq(OH)o. It does not ferment with yeast, and does not reduce 
Fehling's solution even after being boiled with a dilute acid. It gives 
no coloration with boiling soda solution, and forms no compound with 
phenylhydrazine in warm acetic acid. It reduces ammonio-silver 
nitrate ^ter addition of soda. When evaporated with nitric acid on 
platinum-foil, ti'eated with ammoniacal calcium chloride, and again 
evaporated, it yields a red coloration similar to that produced by 
inosite, so that this reaction is not characteristic of inosite. 

This compound, for which the authors propose the name gwercin, is 
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isomeric but not identical with inosite, from which it differs in 
crystalline form, melting point, and solubility, and in the melting 
point of its bexacetin. 0. H. B. 

Polyiodides. By A. Geuthkr {Annalen^ 240, 66—85).—The tri- 
and penta-iodides were prepared by dissolving the simple iodide and 
the necessary amount of iodine in warm alcohol. 

Teframethylammonium enneaiodide^ NMe 4 l 9 , crystallises in thin 
plates melting at 110°. 

Tetrethylammonium hepfiodide, NEtilT, is obtained ci’ystallising in 
dark-violet plates which melt at 108°. 

Phenyltrimethylammonium triiodide forms brown plates melting at 
115°. The penta-iodide crystallises in green needles with a metallic 
lustre; it melts at 82°. The heptiodide melts at 65°. 

Phenyldimethylethy I ammonium triiodide, NPhMesEtls, is dark violet, 
and melts at 81°. The penta-iodide, NPhMesEtl.^, forms dark bluish- 
green plates with a metallic lustre which melt at 50°. The heptiodide 
crystallises in dark bluish-violet plates which melt at 45°. 

Trimethylethylammonium pentiodide melts at 26° (not 68°; Muller, 
Annalen, 108, 1). 

Trimethylethylammonium enneaiodide, NMeaEtl©, is dark green, and 
melts at 38°. 

Triethylmethylammonium pentiodide, NEtaMelj, crystallises in dark- 
green plates melting at 16°. The heptiodide, NEt^Mel?, forms dark 
brown-violet plates melting at 42°. 

Tables are given containing the formula3, melting points, colour, and 
crystalline form of the polyiodides. The tri- and penta-iodides ... o 
reddish-brown or violet-blue, the hepta- and ennea-iodides green. The 
constitution of the poly iodides, and the number of atoms contained 
in the mols, of crystallised, liquid, and gaseous iodine respectively is 
discussed. N. H. M. 

Crystallographic Examination of some Polyiodides. By 0. 

Ludecke {Atinalen, 240, 85—92).—Tetramethylammonium ennea- 
iodide forms tabular crystals, probably rhombic. 

Tetrethylammonium heptiodide forms dark-brown rhombic crystals. 

Phenyltrimethylammonium triiodide crystallises in brown rhombic 
plates. 

Phenyltrimethylammonium pentiodide forms monoclinic crystals; 
a : 6 : c = 1-7943 : 1 : 1-2511; 0 = 69° 43'. 

Phenyltrimethylammonium heptiodide crystallises in plates, pro¬ 
bably monoclinic. 

Phenyldimethylethylammonium triiodide forms rhombohedric 
crystals. 

Phenyldimethylethylammonium pentiodide forms dark-green plates. 

Trimethylethylammonium pentiodide crystallises in plates which 
seem to be rhombic. 

Trimethylethylammonium triiodide forms regular crystals. (Com¬ 
pare Muller, Annalen, 108, 1.) N. H. M. 
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Action of Hydroxylamine on Acetamide. By C. Hoffmann 
Ber,^ 2204—2205).—Ethenylamidoxime is formed when aqueous 
solutions of acetamide and hydroxylamine are mixed and left for 
some time at the ordinary temperature, the reaction even occurring 
if hydroxylamine hydrochloride is substituted for the free base. 

A. j. a. 

Qlyoxal-oenanthyline and its Derivatives, By M. Karcz 
{Monatsh, Gliem.^ 8, 218—223).—Glyoxal-cenanthyline was prepared 
by Kadziszewski’s method (Abstr., 1883, 1080). It is a snow-white 
substance consisting of microscopic crystals, it melts at 50—51°, and 
boils at 294—296°. It is easily soluble in alcohol, ether, and benzol, 
insoluble in water. It differs in melting point from the substance 
described by Radziszowski {loc. cit.)\ this the author ascribes to the 
fact*that the substance exists in two allotropic forms. The hydro- 
chloride and hydrohromide crystallise in long, thin, colourless needles, 
which instantly deliquesce in the air; the oxalate forms snow-white 
crystals melting at 121°. The phitinochlorlde forms yellow needles, 
easily soluble in water, alcohol, and ether; the platinobrumidc is a 
purple-red crystalline powder, also soluble in water, alcohol, and 
ether. 

OxalmiethyUopnanthy liney C9Hi5Me5l2, is obtained by digesting a 
solution of glyoxal-oenanthyline in methylic alcohol with methylic 
iodide in a reflux apparatus, and after distillation of the methylic 
alcohol treating the residue with potash. It is a colourless, oily liquid 
of unpleasant smell, boils at 261—263° ; sp. gr. at 16 5°, 0*9282; it is 
insoluble in water, soluble in alcohol and ether. It gives all the 
reactions of an alkaloid. The plattnochloride crystallises in bright 
yellow plates with a golden lustre, and is soluble in water, alcohol, and 
other. 

OxalethyUcenanthyline^ CyHi 6 (Et)N 2 , is prepared in the same way 
from glyoxal-oenanthyline and ethylic bromide. It is a colourless 
oily liquid, its sp. gr. at 16*5° is 0*9210, and it boils at 270—272°. 
The platinochloride resembles the con*esponding salt of oxalmethyl- 
cenanthyline. 

OxaIpro 2 )yl-cenanthyline, C 9 Hi 5 (Pr)N 2 , is obtained in a manner similar 
to the above; it is a colourless oily liquid boiling at 285—286°; 
its sp. gr. at 17° is 0*9192. The platinochloride ciystallises in yellow, 
lustrous plates, is easilj' soluble in alcohol and ether, less readily in 
water. 

The above oxalines behave in all respects exactly like those 
described by Radziszewski. G. li. M. 

Trlethyl Formate and various Methylals. By M. Arniiold 
{Annal&n^ 240, 192—208).—The author has examined the action of 
reagents on triethyl formate, CH(OEt) 3 , in the hope of obtaining 
derivatives which might help to determine the equality or non- 
equality of the various carbonyl-affinities. He finds, however, that 
this salt is too unstable to allow of the formation of such intermediate 
or mixed derivatives. Phosphoric and phosphorous chlorides, 
bromine, iodine, nitric acid and niti'ous anhydride cause decomposi- 
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tion of the compounds Hydroohloric acid yields monethyl formate 
and ethyl chloride. 

The author has prepared a number of methylene ethers (methylals), 
CH( 0 R) 2 , by the action of the oonosponding sodium alcoholates on 
methylene mloride. The lower homologues are colourless mobile 
liquids of pleasant odour, the higher homologues thick oily liquids or 
solids, often pale-yellow in colour and of unpleasant odour. The 
following table gives their chief characteristics. 



M. p. 

B. p. (corr.). 

Sp.gr. 


Methylene dimethyloxide... 

- 

41-5° 

0 -864 at 20° 

Mobile liquid. 

„ dletltoxide. 

— 

87-0 

0*834 „ 

» i» 

„ dipropyl oxide .. 

— 

137-2 

0*8345 „ 

Thick liquid. 

„ diisopropyl oxide 

— 

118-5 

0*831 „ 

Oily liquid. 

„ diisobiityl oxide . 

— 

164*3 

0-825 „ 

i> 3i 

„ diieoatnyl oxide.. 

— 

207-3 

0*835 „ 

>> n 

„ dioefcyl oxide.... 

— 

above 360® 

0*846 „ 

Thick oiJy liquid. 

„ diphenyl oxide ., 

— 

298*8® 

1 *092 „ 

»i )> 

„ dibenzyl oxide .. 

— 

above 360® 

1 *053 „ 

>f »» 

„ diorthocrohyl 





oxide. 

32-5® 

... 

1 *019 at 50® 

Crystalline solid. 

„ diparocresyl 





oxide. 

40‘^2 

above 360® 

1 -084 „ , 

J> 93 

„ dimetac^rosyl 





oxide. 

45® 

>■> 

1-052 „ 

33 » 

„ dithymyl oxide.. 

36 


0-979 „ 

39 33 


In the hope of obtaining acid derivatives of methylene, methylene 
chloride, sodium acetate, and alcohol wei'e heated together at 170®. 
Methylene diethoxide, ethyl acetate, sodium chloride, and acetic acid 
were formed. No reaction took place when dry sodium acetate and 
methylene chloride were heated tqgether, even at 260'^. 

By the action of bramine on methylene chloride, CHBrCl* and 
CBr^Cb were formed. The latter is colourless, melts at and boils 
at IbOrT. Il T. 

Preparation of Ethyl «-Broinopropionate. By K Zelinsky 
{Ber^y 20, 20—26).—400 grams of bromine is added by drops to 
300 grams of propionic acid in presence of 31 grains of amorphous 
phosphorus, and the whole left until no more hydrogen bmmide is 
evolved. It is then heated on a water-bath and gradually treated 
with 640 grams of bromine. When no more bromine-vapour is 
visible in the condenser the product is allowed to become cool, treated 
with absolute alcohol, the ethyl salt precipitated with water, washed 
and fractionally distilled. The yield of ethyl «-bromopropionate is 
640 grams, N, H. M, 

^.Dicmoroproplonio Acid. By G. Fbommb and R. Otto {An- 
naleuy 239, 267—272).—^^-Monochloracrylic acid, prepared by 
Wallach*B process from chloralidei is converted into y3<*dichloro« 












ORGANIC CHEMISTRY. 913 

propionic acid by tbe action of hydrochloric acid (40 per cent.) in 
scaled tubes at 80®. 

Dichloropropionic acid crystallises in colourless prisms and melts at 
56*^. The acid dissolves freely in alcohol, ether, chloroform, benzene, 
and water. The ethylic salt, C 2 H 3 Cl 2 'COOEt, is a colourless liquid, 
possessing a fruit-like odour. It is slightly heavier than water and 
boils between 171*^ and 176''. When saponified with alcoholic potash, 
it yields /£^-nionochloracrylic acid, showing that the dichloropropionic 
acid is really the /3-compound. The amide, Ci»H 3 Cl 2 *CONH 2 , crystallises 
in white needles or plates. It melts at 140°, and is soluble in water 
and alcohol, forming fluorescent solutions. W. C. W. 

Acids from Drying Oil. By K. Hazuiu (Monatsh, Chew.,, 8, 260— 
270. Compare this vol., pp. 359, 798).—Peters (this vol., p. 126, DiefE 
and Reformatzky (this vol., p. 716), and the author (this vol., p. 359) 
have on diilerent grounds concluded that the formula of linoleic acid 
is CnjHsaO. and not Cv 6 H 2802 . In order to set this point at rest, the 
author has undertaken the present research. When sativic acid 
(Abstr., 1886, 868 ) is oxidised with alkaline potassium permanganate, 
the only solid product obtained is azelaic acid. 

When linoleic acid is treated with bromine, tbe hcxabromo-com- 
pound, CisHaoBreOa, is the only product. When the tetrabromo- 
derivative of the acid from hemp oil is treated w ith excess of bromine, 
no further bromination takes place, showing that the above-mentioned 
hexabromo-corapound is not derived from this. 

The linoleic acid from linseed oil gave an “ iodide value which 
corresponds with a mixture of two acids, one with the formula 
CibH3202, the other with the formula Ciftll 3 o 02 . The formation of a 
tetra- and hexa-bromo-derivative and of linusic acid and sativic acid 
on oxidation also support the view that linoleic acid is a mixture. 
The author prepared the CihHsjO^ acid from the tetrabromo-com- 
pound and the C 18 H 30 O 2 from the hexabromo-derivative ; for the 
former, he proposes the name limlic acid, for tlie latter Unolenic acid. 

If liuolic acid, prepared from the tetrabromo-derivative, is oxidised 
with alkaline potassium permanganate, it yields sativic and azelaic 
acids, but no linusic acid; when ti*eated with bromine, it gives 
tetrabromolinolic acid, melting at 114—115®, 

Linolenic acid, C 18 H 30 O 2 , prepared from the hexabromo-corapound 
melting at 177°, has an “ iodine value ” of 245, and yields on oxidation 
no solid acid but linusic acid (m. p. 201°). With bromine, nothing 
but the hexabromolinolenic acid is formed. 

These exj>eriments clearly show that the acids from drying oils 
contain both linolic acid, C 18 H 32 O 2 , and linolenic acid, C 18 H 30 O 2 . The 
author proposes to examine the acids from poppy oil, hemp-seed oil, and 
nut oil, which give only sativic acid on oxidation. He enunciates the 
following law for the oxidation of the unsaturated fatty acids: these 
acids when oxidised in alkaline solution with potassium permanganate 
add as many (OH)-groups as they contain free valencies, and form 
saturated acids which contain the same number of carbon-atoms in 
the molecule. On this law, he founds an exact qualitative method for 
the examination of fats and oils. G. H. M. 
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Turkey-red Oil. By R. Benedikt and F. TTlzbr (Monats'k. Ohem.y 
8 , 208—217).—The authors review previous work on this subject 
(see Abstr., 1884, 946; 1885, 313 and 315) and have prepared the 
sulpho-acid of a higher fatty acid in order to compare its behaviour 
with that of the Turkey-red oil soluble in water. 

Sulpholeic acid was prepared by heating pure oleic acid (10 parts) 
at 200—220° with sulphur (1 part). Sulphuretted hydrogen is 
copiously evolved, and the sulphur is completely dissolved. The 
sulpho-acid was separated from the unaltered oleic acid by means of 
the barium salt. When sulpholeic acid is oxidised with potassium 
permanganate in alkaline solution, it yields a sulpho-fatty acid— 
sulpJiohydroxystearic acid; this substance and the soluble fatty acid 
of Turkey-red oil from olive oil behave in many respects in the same 
manner. Both are miscible with wat<er in all proportions, and are 
precipitated by sodium chloride and dilute acids ; neither are decom¬ 
posed when boiled for some hours with aqueous potash. In other 
respects the two acids differ in behaviour, and the author concludes 
that the Turkey-red oil is the acid sulphate of hydroxystearic acid, 
thus confirming Liechti and Suida’s results (/oc. cit,). The authors 
are satisfied by repeated experiments that the soluble fatty acid of 
Turkey-red oil from olive oil, and that from oleic acid are absolutely 
identical, and that in each case the pure acid is not decomposed by 
boiling with water. 

In order to compare the turkey-red oil from olive, cotton-seed and 
castor oil respectively, the authors prepared the “total fatty acids ** 
from these Turkey-red oils; in order to do this, it was necessary to 
saponify the triglyceride and also to decompose the sulphates of the 
fatty acids. This was effected by first boiling the washed crude 
Turkey-red oil with potash, and then with dilute acid. The resulting 
fatty acids, of which those from cotton-seed and olive oils were solid 
whilst that from castor oil was fluid, were then examined by the 
method proposed by the authors in a former paper (this vol., p. 029). 
The results are expressed in the following table. It will be seen that 
the “ acetyl-values of the acids from olive and cotton-seed oils 
correspond with the conversion of the unsaturated acids in those oils 
into hydroxy-acids, whilst the number for castor oil remains nearly the 
same. The table also shows the “ acetyl-values of the fatty acids 
from different commercial Turkey-red oils and also for the insoluble 
and soluble portion of Turkey-red oil from castor oil. 

The difference in the behaviour of olive oil and castor oil is 
explained by the different constitution of oleic and ricinoleic acid, the 
latter being an hydroxy-acid which reacts with sulphuric acid with 
the elimination of water forming a sulphate, which is again decom¬ 
posed into the hydroxy-acid and sulphuric acid, whilst the former 
combines with sulphuric acid forming hydroxystearic sulphate. The 
acid from Turkey-red oil from olive oil does not take up any iodine, 
whilst the iodine value of the acid from Turkey-red oil from castor oil 
is 77'3, and that of the ricinoleic acid is 85*3. The authors conclude 
from this that Turkey-red oil from castor oil is of much greater value 
as a mordant than that from olive oil. 
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Turkey-red oil. 

Fatty acids from Turkey-red 
oil. 

Fatty acids 
from the 
original 
oil. 

“ Acid 
value.” 

‘‘ Saponifica¬ 
tion value.” 

Acetyl 

value.” 

** Acetyl 
value.” 

From olive oil. 

151 *6 

255 *6 

104-0 

4-7 

„ ootton-Heed oil... 

17H-7 

231 *4 

52-7 

16-6 

„ castor oil. 

140 0 

283 -4 

143 -4 

142-1 

„ „ „ soluble .. 

139 2 

280 4 

147 -2 

—. 

... .. .. inaoluble. 

153 *5 

278 -6 

125 -0 

— 

„ Java].. 

152 0 

301-0 

119 -0 

— 

„ The Apollo Candle Company, 





Vienna... 

141 1 

201 -3 

150 -2 

— 

Calculated for hydroxyslearic acid.. 

134 0 

328-0 

161. 0 


„ ricinoleic acid. 

165 •() 

330 -0 

165 -0 


„ dihydroxystearin.... 

140 *25 

420-75 

280 -5 

r 


G. H. M. 


Action of Sulphur Dichloride on Ethyl Acetoacetate. By 

A. Delislk 20, iJOUB—200t)).— When ethyl acetoacetate 

(2 mols.) is treated with sulphur dichloride, a vigorous reaction takes 
place with evolution of hydrogen chloride, and the whole solidifies to 
a crystalline mass. Tiie new compmnd, which has the formula 
CioHuOeS, crystallises from alcohol in thin, lustrous, colourless 
prisms, sparingly soluble in ether, insoluble in water, soluble in baryta- 
water with formation of a barium salt. It softens at 75"^, and melts at 
90—91^ N. H. M. 

Constitution of Ethyl Propiopropionate, By A. GFurnKR 
{AnraleUy 239, 380—388).—As Israel (Abstr., 1886, 334*) has 
j*ecently sliown that ethyl propiopropionate is decomposed by treat¬ 
ment with sodium ethoxide and ethyl iodide, yielding et hyl propionate 
and <*-ethylpropionic acid or methylethylacetic acid, the author 
concludes that the constitution of ethyl propiopropionate is correctly 
represented by the formula OH*CEt ’ CMe COOEt. W. C. W. 

Action of Phosphoric Chloride on Chloralide. By R. 

Anschutz and A. R. Haslam {Annahti, 239, 297—300).—Ethereal 
oxalates are converted into ethereal salts of dichloroglycollic acid by 
the action of phosphoric chloride (Abstr., 1886, 786 and 1011) ; but 
when chloralide is heated with phosphoric chloride at 290° for several 
days, the product is an oily liquid of the composition CsHChO^. The 
new compound boils at 134—136° under 12 mm. pressure, and its 
density at 20° is 1*7426. W. C. W. 

Dissociation of Hydrated Oxalic Acid. By H. Lescoeue 
{pompt. rend.f 104, 1799—1800).—Crystallised oxalic acid readily 
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becomes anhydrous, its vapour-pressure at 45® being 10*6 mm. No 
intermediate hydrate is formed. In moist air, the dehydrated acid 
not only absorbs 2 mols. HaO, but at 5® the absorption continues 
until the acid has the composition H 2 C 2 O 4 + 2*41H20, and has a 
vapour-pressure of 6*5 mm. The vapour-pressures of the dihydrate 
at different temperatures are as follows :— 

20®. 30®. 40®. 67°. 78*6®. 

1*3 mm. 2*8 7^1 44*5 84*0 


At 100®, the phenomenon becomes complicated by the decomposition 
of the oxalic acid, the vapour-pressure increases oontianally and 
becomes equal to 980 mm. after 24 hours. 

In order to obtain oxalic acid of constant composition for the pre¬ 
paration of standard solutions, the ordinary crystals must be dried 
over sulphuric acid of 55® B. 0. H. B. 

Action of Iodine on Derivatives of Ethyl Sodiomalonate. 

By C. A. Bischoff and A. Hausdorfer (Annaleuy 239, 110—131).— 
By the action of iodine on ethyl benzylsodiomalonate in ethereal solu¬ 
tion, ethyl bemyliodovialonate is produced. It is a colourless oil, and 
decomposes on hydrolysis, yielding benzaldehyde, alcohol, acetic acid, 
and carbonic anhydride, that is, the products of decomposition of 
ethoxybenzylmalonic acid. Iodine replaces the sodium in ethylsodio- 
malonate, and the product on saponification with alcoholic potash 
yields potassium ethylethoxymalonate, OEt*CEt(COOK) 2 , and on 
treatment with baryta-water yields barium ethyltartronate. Ethyl 
dicarbontetracarhoxylate is formed by the action of iodine on the ethylic 
salt of sodium acetyJenetetracarboxylate. 

The properties of the product have been previously described by 
Bischoff and Rach (Abstr., 1885, 244). W. C. W. 


Isomerism of Fximaric and Maleic Acids. By B. Anscuutz 
{Annalen, 239, 161—184).—The author is in favour of the following 
formute for fumaric and maleic acids :— 


COOH*CH: OHCOOH 


CH*C(0H)2^ 

II >0 

CH-CO^ 


CH-C-OH 



CHCOH 


Fumaric acid. 


Maleic acid. 


His reasons for regarding maleic acid as the dioxy-lactone of 
7 -hydroxycrotonic acid are as follows :—The formation of maleic acid 
when trichlorojihenomalio acid is decomposed by baryta, and the 
occurrence of maleic and not fumaric acid in the products of decom¬ 
position of bromopyromucic acid, author, 

in conjunction with Wirtz, has just shown that maleKnanil is decom¬ 
posed by baryta, yielding tbe salt of fumaranilic acid (p. 934). The 
relation between mesaconic and citraconic acids is probably similar to 
that between fumaric and maleic acids**- 
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COOH-CH:OMe-COOH 

Mesaconic acid. 


^CH: OMe 

■^co-O 


>C(OH)j or < 


CMe: CH 
CO-0 


>C(OH) 


2 * 


Citraconic acid. 


The conversion of maleic into fumaric acid by the action of hydro¬ 
chloric acid is explained by the following equation :— 

COOH-CH : CH*C(0H)2CI - HCl = COOn-CH :CH'COOH. 

This also explains why fumaric and maleic acids yield the same pro¬ 
duct when treated with hydrobromic acid. W. C. W, 


Gonversion of Fumaric and Maleic Acids into Aspartic Acid. 

By Knoel (Compt, rend., 104, 1805—1807).—Fumaric or maleic acid 
is heated for 20 hours at 140—150® with an excess of alcoliolic am¬ 
monia, the ammonia is expelled, the residue dissolved in water, and 
the solution acidified with hydrochloric acid. After a short time, white 
crystals separate and are recrystallised from boiling water. Aspartic 
acid is the product in both cases; it crystallises in loiur, rhombic 
prisms which are identical with the inactive asfiartio acid obtained 
by Dessaignes, and not with tlio active acid obtained from asparagin. 
The yield is not theoretical, owing to the fact that aspartic acid is 
somewhat readily decomposed when heated in sealed tubes at 140— 
150® with aqueous ammonia or even with water. If active aspartic 
acid is heated under these conditions for 20 licurs, 60—70 per cent, of 
the acid is decomposed and the remainder becomes optically inactive. 

C. H. B. 

Synthesis of Xeronic Acid from «-Dibromo-normal-butyric 

Acid. By G. Fbomme and II. Otto (Annalen, 239, 272—285).—By 
the action of molecular silver on a-dichloropropionic acid, Otto and 
Beckurts (Abstr., 1885, 753) obtained a-pyrocinchonic (diniethyl- 
fumaric) acid. By the same process, the authors convert a-dibromo- 
butyric acid into xeronic and butyric acids. These acids are separated 
by the diflerence in the solubility of the calcium salts in hot water. 
The butyrate is more soluble than the xeronatc. By tlie action of 
hydriodic acid at 180”, xeronic anhydride is converted into diethyl- 
succinic acid. This confirms the accuracy of Roser’s hypothesis 
(Abstr., 1882, 1114) that xeronic acid is diethylfumaric acid. 

The silver and copper salts of diethylsuccinic acids, C 6 Hij(COOAg)j 
and C 6 Hi 2 (COO)aCa + H 3 O, are amorphous powders sparingly soluble 
in hot water. W. C. W. 


Action of Ethyl Oxalate on Acetone. By L. Claisen and N. 
Stylos (Ber,, 20, 2188—21i ^).—Ethyl acetopyruvate, CH 2 Ac*COOEt, 
is formed by adding a mixture of acetone and ethyl oxalate drop by 
drop to an alcoholic solution of sodium ethoxide cooled in ice; much 
heat is developed, and a yellow crystalline sodium compound separates, 
which yields the ethyl salt on treatment with a dilute acid. It is a 
colourless oil of sp. gr. = 1*124 at 21”, boils at 134—135” under 40— 
41 mm., and at 213—215® under the ordinary pressure, and solidifies 
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to a crystalline mass melting at 18°. With ferric chloride, it gives a 
dark-red coloration showing a yellowish-red tinge; with phenyl- 
hydrazine, it forms a thick oil, and on treatment with aniline yields a 
liquid phenylimide; copper and zinc compounds were also obtained. 
Sulphuric acid dissolves the salt with a pale yellow colour, and on 
shaking the solution with ordinary benzene containing thiophen it gives 
an intense dark, red colour changing to violet-red. The acid has not 
been obtained pure, but is probably formed when the sodium com¬ 
pound of ethyl acetopyruvate is treated with water, and the product 
after treatment with a mineral acid is extracted with ether; this impure 
product is sparingly soluble in water, but cannot be crystallised from 
a hot solution, inasmuch as carbonic anhydride is evolved, and a 
crystalline compound, C9Hi206, obtained, which melts at 90—91®. 

W. P. W. 

Carbamide-derivatives of Dibromopyruvic Acid. By E. 

Fischer {Annalen^ 239, 185—194).— Dibromopyvureidy C4H202Br8N3, 
is deposited in colourless crystals when equal weights of carbamide 
and dibromopyruvic acid are heated at 100° with sulphuric acid. The 
compound is sparingly soluble in alcohol, water, and acids; it dis¬ 
solves in alkalis, but it is rapidly decomposed on boiling the solution. 
Ammonia converts dibromopyvureid into a sparingly soluble ammo¬ 
nium salt, which slowly changes into dibromopyvuramide and am- 
monium oxalate. The quinidino salt is sparingly soluble in cold 
water. Trilromopyvurine, C4H3Br8N208, is prepared from dibromo¬ 
pyvureid by oxidation with nitric acid or by treatment with warm 
concentrated hydrobromic acid. It crystallises in colourless glistening 
plates soluble in hot alcohol, melts at 247° (uncorr.) with decomposi¬ 
tion, and on treatment with ammonia splits up into bromoform and 
oxaluric acid. Dibromopyvuramide^ C 4 H 5 Br 2 N 302 , melts between 170® 
and 180® with decomposition. It is soluble in hot water and in hot 
alcohol, but the aqueous solution is decomposed on boiling. Ammonia 
at 100° eliminates the bromine and forms an amorphous compound. 
A waim solution of baryta-water decomposes dibromopyvuiamide, 
forming tartronic acid and small quantities of mesoxalic acid and 
amidouracil. W. C. W, 

Sodium and Potassium Ethyl Tartrates. By Lasseb-Cohn 
(J5er., 20, 2003—2004).—Iodine lias no action on sodium ethyl 
tartrate. When treated with bromine, ethyl tartrate and sodium 
bromide are formed. When potassium ethyl tartrate is treated with 
iodine dissolved in benzene, potassium iodide, iodoform, and a resinous 
substance are formed. N. H. M. 

Synthesis and Constitution of Uric Acid. By J. Hoebaczewski 
(MovatsL Chem,, 8, 201—207 ; comp. Abstr., 1883, 179; 1885, 1060). 
—When trichlorolactamide (1 part) and carbamide (10 parts) are 
melted together in small quantities over a small flame, a brownish- 
yellow mass is obtained, which when treated with potash, &c., as in 
the author’s former method for the synthesis of uric acid (Abstr., 
1883, 179) yields a white crystalline powder exhibiting all the pro¬ 
perties, reactions, and the composition of uric acid. The yield pf 
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nric acid by this method is not very good, this is acconnted for by the 
partial decomposition of the acid when formed, and by the loss of 
the easily decomposable trichlorolactamide. This synthesis confirms 
the formula for uric acid sucfcfested by Medicus, and shows it to be a 

NH—C^CO—NH 

diureide of acrylic acid, CO<[ |1 | . G. H. M. 

NH—C—NH—00 

Solubility of Uric Acid. By C. Blarez and G. Denig^s 
(Compt. rend.^ 104, 1847—1849).—Tlie dissolved uric acid was esti¬ 
mated by means of potassium permanganate (this vol., p. 621). 

The number of milligrams of uric acid dissolved by 100 grams of 
water at different temperatures is given by the equation— 

X-2 + 0‘15t + 0-0020^^ + 0*000025/1 

The following are some of the numbers actually observed :— 

Temperature. 0° 10° 20° 100° 

Milligrams of uric acid in 

100 grams water . 2*0 3*7 6*0 62*5 

The determinations are rendered difficult by the tendency of uric 
acid to form supersaturated solutions, and the formation of hydrated 
products, which absorb variable amounts of permanganate. If the 
solution is heated to a high temperature and then cooled, the pi‘opor- 
tion of permanganate absorbed by the cooled liquid increases with 
the time of cooling. Constant results can only be obtained by 
agitating the uric acid with water at the particular temperature at 
which the determination of solubility is to be made, care being taken 
that contact is not too prolonged, especially at high temperatures. 

C. H. B. 

Synthesis of Compounds of the Uric Acid Series. By B. 

BehRENO {Annaleuj 240, 1—23).— NifroniefhylnraciJ, C 5 H 5 N 3 O 4 , is 
prepared by gradually adding 4 grams of methyluracil to a mixture 
of 15 c.c. of fuming nitric acid and 15 c.c. of sulphuric acid. The 
temperature should not rise above 30—40°. The product is poured 
into water, and the crystalline precipirate recrvstallised from water, 
from which it separates in pri.smatic crystals. It dissolve.s readily in 
hot water, sparingly in alcohol. Alkalis dissolve it with yellow 
colour. Potassium iiitroui'acilcarboxylate (Aimalen, 229, 32) is 
prepared by adding methyluracil to a mixture of fuming nitric 
and sulphuric acids, preWously heated at 80°. The carboxylic acid 
separates on cooling; this product is dissolved in 100 c.c. of water, 
and 15 grams of caustic potash added. The potassium salt sepamtes 
on cooling in lustrous plates. When this is heated at 170°, it is con¬ 
verted into potassium nitrouracil, from which nitrouracil is obtained 
by treatment with hydrochloric acid. 

Hydroxyxanthin is obtained by adding zinc to a solution of nitro¬ 
uracil in hot dilate hydrochloric acid. When cold, it is filtered, 
neutralised with sodium carbonate, treated with a slight excess of 

E otnssium cyanate, and made acid with hydrochloric acid, when the 
ydroxyxanthin separates as a white crystalline precipitate. 
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Potassium nitrouracily C 4 H 2 N 3 O 4 K + HjO, is prepared by nentrali* 
Bing a hot solution of nitrouraeil with hydrogen potassium carbo¬ 
nate. It separates in pale yellow prisms. The ammonium salt forms 
aggregates of prismatic crystals, and is sparingly soluble. The 
calcium salt (with 6 mols. H 2 O) forms large plates. The baritim salt 
(with 5 mols. H 2 O) crystallises in long slender needles of a slightly 
silky lustre. The zinc (with mols. H 2 O), copper (with 7 mols. 
H 2 O), and silver salts are also described. 

NitrdbromohydroxyjuracU^ formed 

when 10 grams of bromine is added to 6 grams of very finely powdered 
nitrouraeil suspended in water and cooled with ice. After 24 hours, 
it is filtered, and the white precipitate washed with water and alcohol. 
It cannot bo recrystallised, as it decomposes when warmed with water 
or alcohol. When distilled with steam, a bromiiiated nitromethane 
and niironracil-carhamide, 06117 ^ 506 , are formed. The latter is also 
obtained by adding 1*5 gram of urea to a solution of 2 grams of nitro- 
uracil in hot water. It is very sparingly soluble in water, and is 
decomposed by alkaline carbonates. 

Amidouracilcarboxylic acid (Kohler, this vol., p. 128) is prepared! 
by dissolving potassium nitrouracilcarboxylate in hot water, adding 
an alkaline solution of stannous chloride, filtering, and treating with 
hydrochloric acid. The yield is 80 per cent, of the theoreticat. 

Bromouracilcarhoxylic acid^ C 5 H 3 NaBr 04 + 2 H 2 O, is obtained 
adding bromomethyluracil to fuming nitric acid so long as it dissolved 
readily. It crystallises from hot water in plates. It decomposes at 
above 170°. N. H. M. 


Action of Phosphoric Sulphide on Ethyl Dimethylpyrone- 
dicarboxylate. By M. Guthzeit and W. Epstein (Jier., 20, 2111— 
2113 ).—EthyI thiodimethylpyronedicarhoxylate^ 


cs< 


C(COOEt)-CMe. ^ 

C(COOBt)*CMe^^^ 


is obtained when ethyl dimethylpyronedicarboxylate (this vol., p. 502) 
is heated with phosphoric sulphide at 100° for half an hour. It crys¬ 
tallises in orange needles, mrdts at 109—110°, and is insoluble "in 
water, readily soluble in ether, hot alcohol, and benzene. The salt 
does not give the thiophen-reactions with isatin and phenanthraqui- 
none, and on treatment with aqueous baryta yields acetone and barium 
acetate, carbonate and sulphide, together with a small quantity of a 
sparingly soluble red barium salt containing sulphur, whilst ethyl 
thiophenyllutidinedica/rhoxylate^ 0 i 9 H 2 iO 4 SN, is formed when it is 
treated with aniline in acetic acid solution. This crystallises in 
slender yellow needles, melts at 245°, dissolves in alcohol, and is 
identical with the compound obtained by the action of phosphoric 
sulphide on ethyl phenyllutidinedicarboxylate. 

Lutidone when heated at about 160° with phosphoric sulphide yields 
thiolutidincy C 7 H 9 SN; this crystallises in needles, begins to fuse at 
205°, melts at 210—216°, and is readily soluble in hot water and 
alcoW, insoluble in ether. W. P. W. 
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Thlophen-group. By IST. Zemnsky (Ben, 20, 2017—2025).— 
Metathioxen^ 04 SH 2 Me 2 [Me 2 = 2 : 4j, is obtained by distilling a mix¬ 
ture of 20 grams of a-methyllevulinic acid (Bischoff, Annalen, 206, 
819) and 30 to 35 grams of phosphorus trisulphide in a capacious 
retort. The fraction boiling below 160° is boiled for some hours with 
caustic potash, dried with calcium chloride, and distilled. It is a 
clear, colourless, strongly refractive oil, having an odour of petroleum. 
It boils at 137—138° (corn) ; sp. gr. at 20® = 0*9956. The yield of 
pure product is 20 per cent, of the weight of the a-raethyllevulinicacid. 
It shows the same colour reactions as thiophen. The acetijUderivativey 
C 4 SHMe 2 Ac, is prepared by adding a mixture of 6 grams of meta- 
thioxen, 6 grams of acetic chloride, and 15 grams of light petroleum 
to 20 grams of light petrolearn containing 8 grams of aluminium 
chldride in suspension. The whole is heated for a short time on a 
water-bath, the petroleum poured oif, and the residue ti'eated with 
cold water and steam-distilled. It is a clear liquid, boiling at 226— 
228° (uncorr.), has an odour of acotophouoiie, and becomes dark 
when exposed to air. It gives a red coloration with sulphuric acid 
and isafin. The hydroxijlamine-derivative of the aoetyl compound, 
CbHuvSNO, crystallises from aqueous alcohol in thick needles melting 
at about 70°; the jdiemjlhjfdrazmemderivative^ Ci 4 HiflSN, forms bright 
yellow needles molting at 70®. 

MethylthiopJiencarhtiXyUc acid^ C 4 SH 2 Me*COOH [Mo : COOH = 2:4 
or 4 : 2], is obtained, together with thiophendicarboxylic acid, by 
oxidising 1 gram of thioxen in a solution of 12 grams of sodium 
hydi’oxide, and 5*7 grams of potassium permanganate in 800 c.c. of 
water. After two days, the product is steam-distilled, and the distil¬ 
late extracted with ether. It crystallises in needles melting at 118 — 
119°, dissolves readily in ether, sparingly in water, and can be sub¬ 
limed, The calcium suli^ with 24 mols. H 2 O, crystallises in plates. 

Thiophmdicarhmjlic acid, C 4 SH 2 (COOH )2 [(COOH )2 = 2 : 4], is 
formed only in small quantity in the above experiment, and is pre¬ 
pared by oxidising the moiiocarboxylic acid; a portion of the latter 
always remains unattacked. It is readily soluble in hot water, and 
does not distil with steam; when heated at 280°, it sublimes with 
partial decomposition. The silver salt forms a curdy precipitate ; the 
methyl mlt crystallises in small plates and melts at 120—121° ; the 
ethyl salt forms an oil which gradually crystallises, and melts then at 
36—86°. When 5 grams of carbamio chloride is added to 3 grams of 
)8-thiotolen dissolved in 10 grams of carbon bisulphide, the whole 
gradually treated with 5 grams of finely-powdered aluminium chlo¬ 
ride, and then warmed on a wator-bath, an amide is obtained which 
crystallises fi*om hot water in needles melting at 119®, When the 
amide is saponified with alcoholic potash solution, the potassium salt 
of an acid melting at 143® is obtained, probably identical with Levi’s 
7 -thiotolenio acid (Abstr., 1886, 540). When oxidised, this acid yields 
a dicarboxylic acid which is not identical with that described above; 
it shows the fluorescein reaction, and is therefore probably an ortho¬ 
derivative. 

DimethyllevuUnic acid and trimeihyUhiophen were also prepared, 
but are not described, N. H. M. 

VOL. Lii. 8 2 



922 


ABSTRACTS OF CHEMICAL PAPBRa 


Molecule of Orystalline Benzene. By A. Schbauf (Arm, PJiy$. 
€hem, 31, 640—543).—Thomsen supposes that the arrangement of 
atoms IS such that they lie in pairs of CH at the six comers of an 
octahedron. This arrangement does not accord with the fact dis* 
covered by Groth, that crystals of benzene belong to the trimetric 
system and are double refracting. These conditions may be satisfied 
in the simplest manner by removing two atoms H,H at opposite 
corners, and placing them one at each of two other opposite corners 
of the octahedron. This arrangement is shown to give the coi*rect 
ratio of the axes. C. S. 

Constitution of the Hydrocarbons from Caucasian 

Petroleum. By W. Markovvnikoff and J. Spady (Ber., 20, 1860— 
1853).—The authors have examined the fraction boiling at 118—120®, 
and giving analytical results and vapour-density corresponding with 
the formula CsHia. Potassium permanganate did not cause oxidation 
either in acid or neutral solutions. When the hydrocarbon was boiled 
with sulphur, hydrogen sulphide was evolved, and small quantities of 
a heavy oil containing sulphur were formed, but the main liquid still 
boiled at 118—123®. When treated with a mixture of nitric and sul- 
phui ic acid, this liquid yielded a small quantity of trinitrometaxylene, 
whilst much of the original oil was recovered. The authors, therefore, 
consider that this petroleum fraction is, or contains, hexahydroxylene. 
When shaken successively with large quantities of sulphuric acid, 
metaxylene-mono- and di-sulphonic acids appear to be formed. 

L. T. T. 

Influence of Light and Temperature on Chlorination. By 

H. Gautier (CovipL rend,^ 104, 1714—1716).—Schramm has recently 
shown that the substitution of chlorine in the side-chains of benzene 
hydrocarbons can be effected even at 0®, provided the reaction takes 
place in sunlight. The author has made experiments in order to 
ascertain how far the laws of chlorination hold good for compounds 
other than hydrocarbons. 

When a current of chlorine is passed into acetophenone at the 
ordinary temperature, substitution takes place rapidly with develop¬ 
ment of heat. The product is a dichloro-derivative with the chlorine 
exclusively in the methyl-group. If a slow current of the gas is 
passed into cooled acetophenone in diffused daylight, substitution 
still takes place almost exclusively in the side-chain, the yield of a 
derivative with chlorine in the nucleus amounting only to about 1 per 
cent. The result is the same in complete darkness, the temperature 
of the liquid exerting no influence. 

Since the development of heat is mainly due to the formation of the 
monochlorine-derivative, the latter was treated with chlorine both in 
daylight and in the dark. The result was still the same. 

It is evident that in this case light has no influence on the nature 
of the substitution. It does, however, accelerate the change, which 
requires four times as long in the dark as in diffused daylight. It 
would seem as if the presence of an electronegative group tends to 
prevent the introduction of an element of the same nature. 

During the winter, diakhracetophenme (this vol., p. 141) was ob- 
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tained in crystals which melt at 19* and boil at 143® under a pressure 
of 26 mm. 0. H. B. 

Synthesis of Aromatic Alkyl Polysulphides. By R. Otto 
20, 2089).—When a warm alcoholic solution of henzenesulphinic 
acid is treated with hydrogen sulphide, a thick yellow oil of un¬ 
pleasant odour separates, consisting chiefly of phenyl tetrasulphide. 
This compound is readily reduced to the bisulphide by the action of 
colourless ammonium sulphide in the cold. Paratoluenesulphinic 
acid yields toluene tetrasulpMde when similarly treated; it crystal¬ 
lises in small scales, melts at 75'', and is not reduced by ammonium 
sulphide. 

Benzenesulphonic chloride also yields phenyl polysulphides under 
similar conditions. W. P. W. 

Chlorine-derivatives of Phenyl Methyl Ether (Anisoil). By 

L. Hugounenq (Gompt, rend., 104, 1807—1808).—When a current of 
chlorine gas is passed over phenyl methyl ether mixed with an equi¬ 
valent quantity of ethyl alcohol, a solid product is obtained, crystal¬ 
lising from alcohol in long, white needles, which are soluble in 
ether, chloroform, benzene, carbon bisulphide, and glacial acetic acid. 
It melts at 59—GO®, sublimes readily even at the ordijiary tempera¬ 
ture, and boils without decomposition at 240®, under a pressure of 
788*2 mm. It is a trichloro-derivative, and is noi. attacked by 
boiling alcoholic potash, which indicates that substitution has taken 
place in the benzene-ring only. If the anisoiil is heated and treated 
with chlorine in presence of iodine, it yields another tricliloro- 
dorivative, which forms small needles melting at 56®. Other chlorine- 
derivatives and various oxidation products have been obtained, and 
will be described subsequently. C. H. B. 

Carvole-derivatives. By H. Goldschmidt and E. Kisser (Ber., 
20, 2071—2078; compare this voL, p. 475).—If carvole is treated 
with hydrogen bromide, hydrobromocarvolc, C,uHwOBr, is obtained as 
a thick oily compound, which decomposes at al>out 50®, and resinifies 
in the moist state with the evolution of hydrogen bi*omide. The 
oxime, CioHisBr ! NOH, is formed by acting on hj^drobromocarvole 
with the theoretical quantity of hydroxylamine, or by saturating a 
solution of carvoxime in methyl alcohol with hydrogen bromide; it 
ciystallises from light petroleum in colourless, glistening prisms, and 
from alcohol in tufts of needles, melts at 116'', and when allowed to 
remain for some time darkens in colour, and eventually forms a 
viscid mass. The phenylhydrazide, CioHisBr I NaHPh, crystallises in 
slender, yellow needles, and melts at 119®. 

Isocarvoxwie, CioHii I NOH, is obtained, together with a small 
quantity of carvoxime, when hydrobromocarvole or hydrobromo- 
carvoxime in alcoholic solution is treated with an excess of hydroxyl- 
amine. It crystallises in needles, melts at 142—143®, and is 
sparingly soluble in alcohol. Isooarvoxime dissolves in acids and 
alkalis, and is more basic in its properties than carvoxime, but unlike 
that base it does not form ^ditive compounds with hydrogen 
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chloride and hydropen bromide. The 6 e« 2 foyZ-derivative forms stellatei 
white, glisteninp scales, melts at 112 °^ and is readily soluble in alcoholi 
ether, and benzene. 

The authors have not succeeded in obtaining an isomeride of carvole 
corresponding with isocarvoxime from either hydrochlorocarvole or 
hydrobromocarvole, and find that carvole and carvacrol are the end- 
products when the elements of hydrogen bromide are separated from 
the latter compound by repeated distillation, by heating with a mix¬ 
ture of anhydrous sodium acetate and acetic acid, or by the action of 
alcoholic potash in the cold. Isocarvoxime, when heated with dilute 
sulphuric acid, yields not the expected isocarvole (comp. Abstr., 1885, 
1058) but carvacrol, hydroxylamine, and a compound, CwHisNO, 
isomeric with carvoxime. This crystallises from hot water in glisten¬ 
ing, transparent prisms, melts at 94°, has an odour resembling that 
of indole, and is insoluble in cold water, soluble in ether. 

The remainder of the paper is devoted to a discussion of the pos¬ 
sible formuleo for isocarvoxime, and of these the formula 

is adopted as the most probable. W. P. W. 

Bromine-derivatives of Resorcinol. By J. Zehenter {Monatsh. 
Chem.^ 8 , 293—298).— Mo'nnhromoresorcinol^ CflH;,Br(OH) 2 , is obtained 
by boiling monobromo-«-dihydroxybenzoic acid (1 part) with water 
(5 parts) for some hours in a reflux apparatus, adding excess of 
dilute sulphuric acid, and extracting with ether. The ethereal 
extract is then treated with a little dilute ammonium carbonate to 
remove any unaltered acid, and, after separation, slowly evaporated. 
The monobromoresorcinol remains as a solid crystalline mass, which, 
when purified, forms slightly yellow, more or less nodular groups of 
crystals. It melts at 91°, and cannot be sublimed without decomposi¬ 
tion; it is readily soluble in water and ether, less so in alcohol, 
chloroform, benzene, <fcc. The aqueous solution gives with ferric 
chloride a bluish-violet coloration, which, after a time, gives place to 
a reddish-brown precipitate. It reduces alkaline silver solutions; 
with bromine-water, it gives a precipitate of tribromoresorcinol. 
When heated in a sealed tube with water, it gives up the whole of its 
bromine. When heated with water, potassium cai’bonate and tin 
chloride, it gives resorcinol and a-dihydroxybenzoic acid. 

Dihromoresorcinol^ C 6 H 2 Br 3 (OH) 2 , is prepared by adding to resorcinol 
suspended in carbon bisulphide sufficient bromine dissolved in the 
same solvent, the greater part of the resorcinol is dissolved, and 
hydrogen bromide is given off, the liquid is quickly filtered, and the 
filtrate sets after a time to a crystalline mass. When purified by 
recrystallisation from water, dibromoresorcinol forms long, white 
needles, melts at 110—112°, and sublimes without decomposition. 
The air-dried crystals contain one mol, H 2 O. Dibromoresorcinol 
is sparingly soluble in cold water, readily in hot water, alcohol, 
and ether; with ferric chloride, the aqueous solution gives a pare 
blue coloration, which, after a time, gives place to a dark pro- 
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cipitate; with neutral and basic lead acetate, it gives a white pre¬ 
cipitate ; with bleaching powder, a violet coloration, which changes 
first to red and then to gold. Bromine-water throws down a pre¬ 
cipitate of tribromoresorcinol. It is soluble in alkalis, and is repre- 
oipitated on adding an acid to the solution. In other respects, it 
resembles the monobromoresorcinol in behaviour^ 

This dibromoresorcinol differs from a-dibromoresorcinol prepared 
by Hofmann from eosin (this Journ.^ 1875, 571), and also from 
/S-dibromoresorcinol previously described by the author (loc, ciL)^ 
both in its higher melting point, its reaction with ferric chloride, and 
also its readier solubility in water. From experiments made with 
a- and /3-dibromoresorcinol, the author concludes that they are 
identical. G. H. M. 

Action of Chlorine and Bromine on PyrogalloL By A. 

Hantzsch and K. Schniter (Bcr., 20 , 2033—2040).—When chlorine 
is passed into an aqueous or alkaline solntion of pyrogallol, and the 
product after removal of the excess of chlorine by a current of air is 
treated with ether, an oil is obtained which con tains chlorine, is acid 
in reaction, and is soluble in water. It cannot be distilled unchanged, 
and is readily reduced to pyrogallol by the action of zinc and salphuric 
acid. Leucogallol, obtained by Stenhouse and Groves (this Journ., 
1875, 704), by chlorinating pyrogallol in acetic acid solution, has 
the formula C 18 H 6 CI 12 O 12 + 2 II 2 O originally ascribed to it, and yields 
trichloropyrogallol^ CflH.iCl 303 -f 311*0, when dissolved in water and 
treated with zinc-dust in small portions at a time, rise of temperature 
being avoided. Trichloropyrogallol crystallises in long, white needles, 
and molts at 75®, wliilst the anliyilrous substance melts at about 185“ 
with decomposition. It is very readily soluble in alcohol, ether, and 
chloroform, soluble in hot water, and dissolves in ammonia with a 
bright yellow colour. The aqueous solution gives insoluble pre¬ 
cipitates of valuing colours with most metallic salts, and ammoniacal 
silver nitrate yields with it a mirror of silver. The barium salt, 
(C 6 Cl 303 ) 2 Ba 3 -h GH 2 O, forms indistinct crystals; the copper salt, 
(CeChOa^jCus -f GH 2 O, is an amorphous green powder. The acetyl^ 
derivative, CeChOsAca, crystallises iu sleuder needles, melts at 122', 
is soluble in alcohol, ether, and benzene, insoluble in water, and is 
very stable towards sulphuric and nitric acids. Leucogallol, on account 
of the ease with which it is reduced, cannot be regarded as a derivative 
of a hydrocai’bon, and is most probably formed of three 

benzene molecules united by oxygen-atoms. With hydroxylamine 
hydrochloride, it yields a nitrogenous compound which gives Lieber- 
mann’s reaction, and also reacts with phenylhydrazine acetate, but 
owing to their great instability neither compound Las been obtained 
pure. 

Mairogallol (foe, although it differs from leucogallol by reason 
of its insolubility in water and greater stability, yields trichlor- 
pyrogallol under similar conditions. 

Xanthogallol (Stenhouse, this Joum., 1875, 1) is neither reduced 
by sodium amalgam nor by zinc and sulphuric acid, but yields 
tnhydrotcyxanthogallolf Ci8H4i3rii06(0H)3, when treated with dilute 



926 


ABSTRACTS OF CHEMICAL PAPERS* 


aqueous soda. The barium salt has the formula ; 

the uc^fyZ-derivatiye, CisHiBrnOsAca, crystallises in nacreous scales, 
and is soluble in all ordinary solvents, water excepted. Both xan- 
thogallol and the trihydroxy-derivative yield compounds with phenyl- 
hydrasine acetate. 

The second portion of the paper is devoted to a discussion of the 
probable constitution of these pyrogallol-derivatives, and in conclu¬ 
sion the authors state that the product obtained by Stenhouse on 
brominating bromanilic acid, and to which the formula C«HBrnO was 
ascribed, is perbromacetone. W. P. W. 

Anilio Acids. By S. Salzmann (Ber., 20 , 1997—1999).—Hantzsch 
showed (this vol., p. 719) tiiat the acid formed by the bromination of 
quinonediliydroxyparadicarboxylic acid, which contains both bromine- 
atoms in the para-position, is identical with ordinary bromanilic acid. 
By heating symmetrical tnbromophenol with fuming sulphuric acid 
at 100—IIS'^, the third possible bromanilic acid is obtained in which 
the bromine has the meta-position; this also seems to be identical 
with ordinary bromanilic acid. Bromanil is also formed in the reac¬ 
tion. The author considers that the chemical identity of the three 
acids is not established, and refers to and /3-thiophencarboxylio 
acids as examples of compounds possessing the same physical pro¬ 
perties. N. H. M. 

Nitranilic Acid from ChloraniL By J. TJ. Nef (Per., 20 , 2027— 
2031).—When a hot solution of chloranil in acetone is gradually added 
to a concentrated aqueous solution of potassium or sodium nitrite heated 
at 80—90°, a dark reddish-brown coloration is at first produced, and 
after a short time a dark-yellow crystalline separation of the corre¬ 
sponding salt of nitranilic acid is obtained (Abstr., 1883, 4G5). The 
potassium salt forms microscopic crystals, which are probably mono¬ 
clinic, and show feeble dichroism; the sodium salt forms character¬ 
istic dark-red monoclinic octaliedra, a : b : c ^ 0*9463 : 1 : 0*98489; 

= 87° 6', and is strongly dichroic. All attempts to isolate the 
reddish-brown intermediate product have failed. 

The action of a concentrated aqueous solution of potassium cyanide 
on chloranil dissolved in acetone results in the formation of several 
products, of which one crystallises well from acetic acid, and seems to 
have the formula Cc(OS)aCla(CN) 2 . W. P. W. 

Cholesterin. By B. Rayman (Bull. Soc. CUm., 47, 898—901).— 
The analogy of cholesterin to camphor is confirmed by the absence of 
any action when it is treated with hydroxylaraine. The author failed 
in his attempts to prepare a sodium cholesterate, as also to prepare 
the cholesterin ether, (C 88 H 43 )aO. On heating cholesterin with acetic 
anhydride in a reflux apparatus, and cooling, cholesterin acetate sepa¬ 
rates in flocks; on crystallisation from benzene, it forms groups of 
needles which melt at 113° and decompose at a somewhat higher tem¬ 
perature, losing acetic acid; water acts on it in a similar manner. 

Cholesteryl chloride may be prepared by heating cholesterin with 
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pliofiphorio chloride; it forms small scales and melts at 96°. On slowly 
evaporating the ethereal solution, it exhibits a fine violet fluorescence, 

Oholesteryl chloride dibromide^ CMH^aClBrj, may be prepared by 
gradually adding bromine to an ethereal solution of oholesteryl 
chloride, when it is precipitated as a heavy white powder; it is insoluble 
in ether but soluble in most other solvents, and crystallises from its 
solution in carbon bisulphide in large, colourless crystals; it melts at 
128® and is decoraposod when heated to 158®. By digestion with 
sodium ethoxide or isobutoxide, or with a solution of potassium 
hydroxide, the bromine is removed and oholesteryl chloride regene¬ 
rated. 

By the action of potassium chlorate and hydrochloric acid on 
cholesterin an amorphous substance which appears to have the com- 
poaition CaftH 4 iCl 203 is formed. The reduction of nitro-derivatives of 
cholesterin by zinc pow’der has not yielded any satisfactory results. 

A. P. 

Combination of Aniline with Chromic Acid. By C. Girard 
and L. L’Hotb (Compt, rend., 104, 1725—1727).—When aniline is 
mixed with free chromic acid, oxidation takes place and no chromate 
is obtained. If, however, equal volumes of well-cooled saturated 
solutions of potassium dichromate and aniline hydrochloride are mixed 
together, a yellow crystalline precipitate is formed which must be 
immediately separated and drained by means of a filter-pump, then 
washed with small quantities of cold water, and dried on a porous 
plate over sulphuric acid in a vacuum. Sodium and ammonium 
dichromates give similar results. 

The ciystals are yellow monoclinic prisms which act strongly on 
polarised light and have a bright green lustre. Tliey have the compo¬ 
sition 2 NH 2 Ph,H 2 Cr 207 , arc slightly soluble in cold water, and are 
decomposed by boiling water. When moist, they decompose on 
exposure to air and light, but remain unaltered if dry. They are 
very slightly soluble in alcohol, which they gradually convert into 
aldehyde. The compound decomposes when heated to a modenite 
tempomture, and it burns with formation of chromic oxide when 
ignited or struck on an anvil. It takes fire in contact with fuming 
nitric acid, and if moistened with concentrated sulphuric acid it burns 
like pyrophoric copper. When mixed with alkalis and agitated with 
ether or benzene, it gives up aniline. When treated with water, 
it yields violet colouring matter’s similar to mauve. 0. H. B. 

Phenylparatoluidine. By A. Bonna (A^malen, 239, 55—64).— 
JPhmylparatoluidine melts at 85—86® and boils at 317—318° (tliermo- 
meter immersed in vapour). The nitroso-compound, NPh(C 7 H 7 )*NO, is 
^deposited from alcohol in yellow needles, soluble in ether and 
benzene. It melts at 82°. On the addition of bromine to the 
alcoholic solution, nitrosobromophenyltoluidine, CisHuBrJN 20 , is de¬ 
posited. On recrystallisation from ether or chloroform, it forms yellow 
needles melting at 166°. The acetic derivative is formed when acetic 
chloride is added to a solution of phenyltoluidine in benzene, and 
also by the action of acetic anhydride on phenyltoluidine at 200°. 
The aoetio derivative melts at 61®, and is freely soluble in alcohol and 
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ether. On exposure to bromine-vapour^ a monobromo-compound, 
CisHiiBrNAc, is obtained. This substance crystallises in plates and 
melts at 72®. When phenylparatoluidine is exposed to the action of 
bromine-vapour at the ordinary temperature, the base unites directly 
with bromine, forming the compound Ci 3 H] 8 NBr 4 . This substance 
melts at 185°, and dissolves in ether, benzene, and chloroform. 

Tetrahromophenylparatoluidine^ Ci 8 H 9 Br 4 N, is deposited on mixing 
an alcoholic solution of phenyltoluidine with the theoretical quantity 
of bromine diluted with glacial acetic acid ; it melts at 156®. By the 
action of excess of bromine at 280° and 310®, compounds containing 
7 and 11 bromine-atoms are obtained: Ci 3 H 6 Br 7 N melts at 185®, 
and Oi 3 H 2 BriiN melts at 296°. A compound of the composition 
Ci 8 HflBr 7 N is formed by the action of bromine-vapour on the base 
exposed to bright sunlight. This substance melts at 254°, crystallises 
in colourless needles, and dissolves in ether and light petroleum. 

Phenylmethylacridine, formed by the action of zinc chloride and 
benzoic acid on phenylparatoluidine at 260°, is a white crystalline 
substance soluble in alcohol, benzene, and ether with greenish-blue 
fluorescence. It melts at 135—136°. The hydrochloride forms yellow 
needles, freely soluble in alcohol and water. On the addition of 
sodium sulphite to the aqueous solution of the hydrochloride, the 
sulphite^ (C 2 oHi 6 N) 2 S 08 H 2 , is deposited as an orange precipitate. The 
red-coloured needles of the picrate^ C 20 H 15 N + C 8 H 2 (N 02 ) 30 H, dis¬ 


solve in warm alcohol. The hydriodide^ C 20 H 18 NHI, is precipitated on 
the addition of potassium iodide to a solution of the hydi-ochloride. 
On oxidation with dichromate mixture phenylmethylacridine yields a 

/CPk 

monocarboxylic acid, C 6 H 4 <[^ | _^CeHs'COOH. The acid melts with 


partial decomposition between 252° and 255°. The silver salt, 
C 2 oHi 2 N 02 Ag, and the barium salt, (C 2 oHi 2 N 02 ) 2 Ba, are crystalline. 

Pimethylacridme is formed by the action of zinc chloride and 
glacial acetic acid on phenylparatoluidine at 220°. It melts at 122— 
123°, dissolves freely in alcohol and benzene, and forms yellow needles 
or prisms. The hydrochloride^ hydri,odide^ and picrate are crystalline 
salts soluble in alcohol. The hydrochloride also dissolves in water. 

w. c. w. 


Cyananiline, Cyanphenylhydrazine, and Analogous Com¬ 
pounds. By A. Senf (/. 2 ^r. Ghem. [2J, 36, 513—541). —Cyananiline is 
prepared by passing cyanogen through a solution of 10 grams of aniline 
in 30 grams of absolute alcohol mixed with 60 grams of water. The 
crystals thus obtained are treated with dilute sulphuric acid to dissolve 
the cyananiline, which is subsequently precipitated by ammonia. A 
red crystalline substance remains undissolved in the acid. Cyananiline, 
is also formed by heating oximidoether, OEt*C(NH)*C(NH)‘OEt, 
(Pinner and Klein, Abstr., 1879, 46), with aniline. This reaction 
shows the correctness of the constitution NHPh*C(NH)*C(NH)*NHPh 
for cyananiline. Dry nitrous anhydride converts cyananiline sus¬ 
pended in absolute ether into the nitrate 5 this decomposes violently 
when melted, yielding phenylcarbylamine. When a solution of cyan¬ 
aniline in acetic acid and water is treated with nitrous acid, phenyl- 
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carbylamine, oxanilide, and o^dinitrophenol are obtained ; tbe latter is 
formed by the action of nitrous acid on oxanilide. Sodium amalgam 
reduces cyananiliue to ammonia, aniline, and formic acid. When 
bromine is added to a solution of cyananilino in chloroform at O'*, the 
compound C 3 (NH) 2 (N'H*C 6 H 4 Br) 2 ,HBr,Br 2 separates; the latter dis- 
solves readily in water; when distilled with steam, tribroraaiiiline is 
formed ; if ammonia is added to the solution of the bromine-com- 

? ound in dilate sulphuric acid, the compound CuHi 2 N 4 Br 3 is formed. 

'his crystallises from beuzeno in white plates. Faradibromocyan- 
aniline^ C 2 (NH) 2 (C 6 H 4 Br*NH) 2 , is obtained by boiling a solution of 
cyananiline in glacial acetic acid with bromine. The crystalline 
product is dissolved in water and precipitated with ammonia. It is 
also fox’med wdien parabromaniline is treated with cyanogen. Phthalio 
anhydride acts on cyananiline at 150°, yielding phthalanile. 

Uyanxylide, C 2 (NH)XNH*C 6 H 8 Me 2 ) 2 , is a yellow substance soluble in 
alcohol. 

No additive products of cyanogen with methylaniline and diphenyl- 
amine could be obtained. 

Cyanmctanitraniline^ C2(NH)2(NH*C6H4*N02)2, prepared by the 
action of cyanogen on metanitraniline, is a brown substance, soluble 
in alcohol. 

Cyan}ihenylhydrazine^ CwHieNe, is prepared by passing cyanogen 
through an alcoholic solution of pure phenylhydrazmo until the solu¬ 
tion begins to become opaque; the whole is left for 12 hours. It 
melts at 225^^, and dissolves sparingly in alcohol. It can also be 
obtained from cyananiline and phenylhydrazine. 

When a solution of cyananiline in chloroform is boiled with phenyl¬ 
hydrazine, and the product is left for 24 hours, the comj)ound 
CHCl(Ci4Hi6No)’N2H2Ph,2HGl is formed. This crystallises in yellow 
matted needles melting at 200—212^; it is readily soluble in cold 
water and alcohol, insoluble in ether, benzene, and chloroform. 

Cyanogen has no action on diphenylhydraziue, the constitution of 
cyanphenylhydrazine is therefore C 2 (NH) 4 (NH 2 I NPh) 2 . 

Cyafqyhenylhydrazine hydrochloride is prepared by passing dry 
hydrogen chloride through a solution of the base in absolute alcohol; 
it is veiy unstable and decomposes in moist air. It dissolves very 
readily in alcohol. 

When cyanphenylhydrazine is warmed with dilute hydrochloric 
acid, and the product treated with ammonia, the compound 

NPh: nh2-co-C(nh)nh, : NPh 

is obtained. The latter crystallises in greyish-white plates melting 
at 180°; it*dissolves very readily in alcohol and ether, very sparingly 
in boiling benzene and chloroform. The hydrochloride is a yellow 
substance melting at about 120°, 

Cyanphenylhydrazine is decomposed by dilute hydrochloric acid 
at 160° into phenylhydrazine hydrochloride, ammonium chloride, 
carbonic anhydride, and carbon oxide. N. H. M, 

Hexa-derivatives of Benaene. By E. Nistzki (Ber., 20, 2114 
—2118)A better method for nitrating diacetylmetaphenylenedi^ 
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amine than that previously described (this vol., p, 476) is tq mix 
one-fifth its weight of carbamide nitrate with the base, and to gradu* 
ally add the mixture to six times its volume of pure nitric acid cooled 
to — 2 °; ordinary fuming nitric acid (sp. gr. = 1*62) cannot be sub¬ 
stituted for the pure acid, since the mononitro-derivative is the sole 
product of its action even at 20 ®. 

The nitrate of diimidodiamidobenzene, (NH) 206 H 2 (]SrHj) 2 , 2 H]S‘ 08 , is 
obtained by treating a solution of tetramidobenzene (1 part) in water 
(15 parts) with ordinary nitric acid (2 parts) and afterwards with an 
excess of ferric chloride. It crystallises in small, green needles, and 
when gradually added to an excess of sulphuric acid cooled to 10 ® 
dissolves with a reddish-violet colour rapidly changing to a brownish- 
yellow, and on the addition of ice dinitrodiamidoqutnone, C 6 H 4 N 4 O 0 , 
crystallises from the solution in stellate groups of dark-yellow needles. 
This compound is practically insoluble in all ordinary solvents, and is 
a feeble base yielding salts readily decomposed by water. Dinitro- 
diamidoquinone yields potassium nitranilate when heated with dilute 
aqueous potash, and nitraraidotetrahydroxybenzene on treatment with 
acid stannous chloride, whilst its solution in strongly acid stannous 
chloride gives on saturation with hydrogen chloride the hydrochloride 
of a new base crystallising in colourless scales, and having the compo¬ 
sition C 6 H 14 N 4 CI 4 . On the redaction of dinitrodiamidoquinone, the 
tetrahydrochloride of tetramidodihydroxybenzene or tetramidoquinol 
is obtained. In its properties, this base shows much similarity to di- 
amidotetrahydroxybenzeue (Abstr., 1885, 779), thus it is converted by 
oxidising agents into compounds containing less hydrogen, and when 
boiled in alkaline solution with manganese dioxide yields croconic 
acid. The sulphate is sparingly soluble in water, and the base on 
exposure to the air rapidly assumes a violet colour, W. P. W. 

Action of Aromatic Diamines on Sugars. By P. Grikss and 
G. Harrow (Ber,, 20, 2205—2213; compare this vol., p. 475).— 
Digluco-orthodiarnidohenzeney C 6 H 4 (N I C 6 Hi. 205)2 -f- 2H.iO, is obtained 
when aqueous solutions of dextrase (2 mols.) and orthodiamidoben- 
zene (1 mol.) are mixed in the absence of acids. It crystallises in 
slender, white needles, has a bitter taste, carbonises when heated, and 
is readily soluble in cold water, nearly insoluble in strong spirit and 
in ether. Its aqueous solution is strongly Irevorotatory, reduces 
Fehling’s solution, and gives an intense yellowish-red coloration with 
ferric chloride. When heated with alkalis and mineral acids, it is 
decomposed seemingly without a preliminary resolution into its com- 
ponents. 

Anhydrogluco-orthodmmidxbenzenej 

CeH4<^®>0-[CH(OH)]3-OH,-OH + 2H,0, 

is formed, together with gluco-orthodiamidobenzene, by the action of 
dextrose on diamidobenzene in presence of acids, and separates first on 
crystallisation. It forms lustrous, white needles, has a bitter taste, 
reduces Pehling’s solution, dissolves readily in boiling alcohol or water, 
but crystaUises out almost entirely on cooling, and is insoluble in 
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ether. It shows very feeble basic properties, and is decomposed when 
boiled with acids or alkalis, with formation of an insoluble, red, basic 
compound. 

Oluco^orthodiamidobenzeney 

C,H4<2h>CH*CO-[CH(OH)]»-CH*OH, 

forma small, white plates of alightly bitter taste, moderately soluble 
in cold water and alcohol, nearly absolutely insoluble in ether. It has 
strongly pronounced basic properties; the hydrochloride crystallises 
in plates, and is very readily soluble in water. It is not decomposed 
by acids or alkalis, and does not reduce Fehling’s solution. 

The action of orthotolaylenediamine on dextrose has been described 
by Hingberg (this vol., p. 476). The authors had independently ob¬ 
tained the same results, but have further prepared glucometapara- 

NH 

diamidotoluene, C6H3Me<;jjjj->C6Hio06, crystallising in small, white 

nodules moderately soluble in water. 

Qliico-f^f-diamiilobenzoic acid^ 

C,H,„Oj<JJ{>C,H 3 *COOH [NH : NH : COOH = 3:2:1], 

prepared by mixing boiling aqueous solutions of dextrose and 
7 -diamidobenzoic acid, crystallises is small, longish three- to six-sided 
platovS, has scarcely any taste, melts with decomposition when heated, 
and has a feeble acid reaction. It is sparingly soluble in hot water, 
insoluble in alcohol and ether, and is not decomposed by boiling with 
hydrochloric acid or with baryta-water. The hydrochloride crystal¬ 
lises in indistinct white plates. The barium salt is obtained as a snow- 
white powder. Both acid and alkaline solutions are dextrorotatory. 

NH 

Malto-^-diavvidohenzoio acid, Ci3ll2oOio<Cjjy>‘C6n3*COOH, obtained 

by the action of 7 -diamidobenzoic acid on maltose, crystallises in 
short, white microscopic needles, moderately soluble in hot water, 
sparingly in cold, and insoluble in alcohol and ether. Its barium salt 
is described. A. J. G. 

Action of Aniline Hydrochloride on Ethylene Cyanide. 

By R. BiiOCHMANN (Ber., 20, 1850—1861).—When a mixture of 
aniline hydrochloride and ethylene cyanide is melted, reaction takes 
place, and the temperature of the mass rises to above 200 ®, much 
charring taking place. The compound formed is diphemjlmcmiimidine 

Jiydrochloridey CaH 4 <^Q^^^^^>NPh,HCl. If excess of aniline hydro¬ 
chloride is used, the temperature does not rise so high, charring does 
not occur, and a better yield is obtained. The hydrochloride crystal¬ 
lises in glistening needles, and is soluble in boiling water and alcohol, 
but in each case with partial decomposition. The plaiinochloride, 
( 0 i 8 Hi 5 Ns) 2 ,HjPtCl 6 , is orange coloured and crystalline. The free base 
forms pale-green crystals insoluble in water, soluble in alcohol. The 
hydrobrornidef hydriodide^ sulphate^ and nitrate crystallise in needles. 
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When the hydrochloride is boiled with water, it is decomposed into 
CO 

succinanil, CaH 4 <QQ>N’Ph, aniline, and ammonium chloride* With 
boiling alcohol, hydrogen ethyl phe^iyhiLCcinimidatej 
NPh: C(OH)-C,H4-C(OEt) : NH, 

aniline, ammonium chloride, and seemingly small quantities of ethyl- 
aniline are formed. 

Diphenylsuccinimidine unites readily with methyl iodide to form 
an ammonium base. L. T. T. 

Chlorinating by means of Acetic Chloride. By P. Broker 
(J9er., 20, 2006—2008).—When azobenzene is heated with acetic 
chloride at 160—170® for three to four hours, a product is obtained 
consisting of paradichlorazobenzene (Heumann, this Journal, 1873, 
167) and parachloracetanilide. The latter when recrystallisod from 
hot water melts at 175*5—176® (not 172*5®, Beilstein and Kurbatow, 
Annalen^ 182, 99). ' N. H. M, 

Orthazoxytoluene. By A. L. Guitermann (Ber., 20, 2016— 
2017).—The compound obtained by G. Schultz {Ber.y 17, 468) by 
the action of stannous chloride on orthazotoluene is shown to be orth¬ 
azoxytoluene, (C 7 H 7 N) 20 , identical with the compound obtained by 
Klinger and Pitschkc (Abstr., 1886, 63). When reduced in acid 
solution, orthotoluidine (m. p. 129®, not 112®) is formed. 

N. H. M. 

The Hydrazines. By B. Fischer {Annaleuy 239, 248—252).— 
Phenylhydrazine and methylphenylhydrazine are decomposed by the 
prolonged action of zinc-dust and hydrochloric acid, yielding am¬ 
monia and aniline or methylaniline respectively. 

Acetomeihylphenylhydraziney NMePh*NHAc, melts at 92—93®, and 
distils with slight decomposition. It is soluble in alcohol, benzene, 
and in hot water. Acetodimeihylphenylhydrazine^ NMePh’NMeAc, is 
prepared by the action of methyl iodide on the product of the action 
of sodium on a solution of acetomethylphenylhydrazine in xylene. 
The new compound forms colourless crystals, melts at 68°, and distils 
without decomposition. It does not reduce .alkaline, copper, or silver 
solutions, nor is it attacked by alkalis. It is decomposed by boiling 
with hydrochloric acid, yielding acetic acid and monomethylaniline. 

W. 0. w. 

Compounds of Phenylhydrazine with Acrolein, Mesityl- 
oxide, and Allylbromide. By E. Fischer and 0. Knoevenagel 
{Annalen^ 239, 194—206).—The compound O^HioNg, which Fischer 
(Abstr., 1886, 806) obtained by the action of phenylhydrazine on 
acraldehyde in ethereal solution, is phenylpyrazoUne. This substance 
melts at 61—52®, and boils at 273—274®. It is freely soluble in 
aloohol, ether, benzene, in hot water, and also in strong hydrochloric 
acid; in the latter case, the greater part is reprecipitated on diluting 
the acid with water. The dilute acid solution exhibits the character* 
istic violet or blue coloration with potassium dichromate. When 
bromine acts on phenylpyrazoline in the presence of chloroform, a 
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yellow crystalline compound is formed which gives off hydrogen 
bromide on exposure to the air. On recrystallisation from hot alcohol, 
colourless crystals of dibromophenylpyrazoUne, C 9 H 8 Br 2 N 2 , are de¬ 
posited. This substance melts with decomposition at 92—^3®, and dis¬ 
solves in hot alcohol, chloroform, ether, and glacial acetic acid. It is 
converted into hromethoxyphenylpyrazoUne, CiiHi 3 N 2 BrO, by alcoholic 
potash. The new compound melts at 65—66®, and dissolves in 
ether, chloroform, and hot alcohol, and light petroleum. It is 
decomposed by heating with strong hydrochloric acid, yielding ethyl 
chloride and hromohydroxyphenylpyrazoline^ CftH-NaBrO, a crystalline 
compound melting at 214°. The pyrazoline compound forms crystal¬ 
line salts with ammonium, sodium, and barium. The barium salt is 
sparingly soluble in hot water. 

Sodium amalgam reduces the aqueous solution of bromohydi'oxy- 
phenylpyrazoline to hydroxyplwnylpyrazolme, CeH^NaO, a crystalline 
compound melting at 152—153°. The compound is soluble in strong 
hydrochloric and acetic acids, in dilute alkalis, and also in chloroform, 
benzene, and hot alcohol. 

Phenylhydrazine unites with mesityl oxide, forming trimethylphenyU 
pyrazoline, CwH,cN, an oily liquid, soluble in ether, alcohol, benzene, 
chloroform, and in dilute acids. The acid solutions exhibit the 
pyrazoline reaction with potassium dichromate. The platinochhridey 
(Ci 2 Hi 6 N 2 ) 2 ,H 2 PtCl 6 , is crystalline, and almost insoluble in water. 

Allylphenylhydrazine, C9H12N3, is formed by the action of allyl bro¬ 
mide on phenylhydrazine largely diluted with ether. At the com¬ 
mencement of the opei*ation, the temperature must not exceed 20° to 
25°. The product is a pale oil boiling at 172° under 60 mm. pres¬ 
sure. It is soluble in dilute acids, and reduces Fehling’s solution. 
On treating the ethereal solution with yellow mercuric oxide, it is 
converted into azophenylallijl, C 9 HioIf 2 , which closely resembles azo- 
phenylethyl in its properties. W. C. W. 

Hydrazinebenzenesulphonic Acids. By A. Pfulf {Annalen, 
239,215—220).—Parahydrazinebenzencsulphonic acid readily unites 
with ketones, aldehydes, and thiocaihimides, but is not attacked by 
methyl iodide even in presence of alkalis. With nitrous acjid, it yields 
diazobenzencsulphonic acid. Acetonehydrazlnehenzcnesnlplionic acid 
crystallises in glistening plates which are sparingly soluble in hot 
water. It does not reduce alkaline solutions of copper sulphate. 
Hydrazinebenzenesulphonio acid dissolves in pyruvic acid, forming a 
syrupy liquid which slowly crystallises, and dissolves in alcohol and 
ether. The sodium salt, C9H9N2S06NNa + H 2 O, is deposited from hot 
dilute alcohol in colourless crystals. A warm solution of sodium 
hydrazinebenzenesulphonate dissolves benzaldehyde, forming the 
sodium benzylidenehydrazinebenzenesulphonate, which is deposited on 
the addition of alcohol. The calcium salt, Ca(Ci 3 HuN 2 S 03 > 2 Ca + 
4 H 2 O, crystallises in needles. The free acid is decomposed by boil¬ 
ing water, or more easily by dilute acids, yielding benzaldehyde and 
bydrazinebenzenesnlphonic acid. If phenyl thiocarbamide is substi¬ 
tuted for benzaldehyde, a sulphonic acid is obtained which yields 
ciyBtalline sodium and calcium salts, (Ci 3 N 3 Hi 2 S 203 ) 2 Ca + 2HaO. 
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Methylphenylhydrazine dissolves in strong sulphuric acid (to vrhich 
5 per cent, of sulphuric anhydride has been added), forming methyU 
hydrazinebenzenesulphomc acid. The sulphonic acid crystallises in 
plates, dissoWes in hot water, and forms condensation products with 
acetone, benzaldehyde, and pyruvic acid. The sodium and barium 
salts are soluble in water and sparingly soluble in alcohol. 

w. c. w. 

Anilides of Fumaric and Maleic Acids: Phenylaspartic Acid. 

By Tl. Anschutz and Q. Wirtz (Annalm^ 239 , 137—160).— Fumaric 
dianilide^ C 2 H 2 (CO*NHPh) 3 , is obtained by carefully mixing ethereal 
solutions of fumaric chloride and aniline. It crystallises in white 
needles sparingly soluble in alcohol and glacial acetic acid, and de¬ 
composes at 276° without melting. It unites directly with two atoms 
of bromine, and seems to form the aniline of ordinary dibromo- 
Buccinic acid. The dianilide differs entirely from the fumaric diani- 
Hde which Michael and Wing (Amer. Chem. 7 , 280) recently State 
they obtained together with “ maleic dianilide ” by the distillation of 
monaniline malate. On repeating this experiment, the authoi*s find 
that aniline malate is decomposed, yielding maleinanil, phenylaspart- 
anil, and fumaric dianilide, and that Michael and Wing mistook 
prj.pO 

maleinanil, fumaric dianilide, and the anilide of 

phenylaspartic acid for maleic dianilide. The yield of maleinanil is 
increased if the operation is conducted under reduced pressure. 
Maleinanil forms long yellow needles, freely soluble in benzene, chlo¬ 
roform, ether, and alcohol. It melts at 90—91®, and boils at 162*2® 
under 12 mm. pressure. (Under similar conditions citraconanil boils 
at 171’7°.) Maleinanil unites with 2 atoms of bromine, forming 
dibromosuccinanyl^ C 4 H 2 Br 202 NPh, a crystalline substance melting at 
158—^^159°. On treatment with baryta-water at 30—40°, maleinanil 
yields barium fumaranilate. Fumaranilic acid, CioHyNOa, is deposited 
from alcohol in prisms melting at 187°. It is decomposed by alco¬ 
holic potash, forming fumaric acid. A solution of aniline acid 
maleate decomposes at the ordinary temperature, yielding a mixture 
of maleic and phenylaspartic acids. The presence of the phenyl- 
maleamic acid of Michel and Palmer (Abstr., 1886, 698) could not 
be detected. Phenylaspartic acid^ NHPhOaHsCCOOH)*, is formed 
synthetically by boiling an aqueous solution of monobromosuocinio 
acid with aniline. The pure acid is a white crystalline substance 
which melts at 131—132® with decomposition, but it begins to change 
at 121°. The barium salt is freely soluble in water. The hydrochlo^ 
ride, C2oH26N20io,H01, forms monoclinic crystals [a : 5 a 1*9957 : 1; 
fi = 75“ m 

CO 

Phenylasparagincmil, NHPh*C 2 H 8 <^Q>NPh, is formed by boiling 

an aqueous solution of aniline maleate, and also by heating aniline with 
maleYc acid, aniline with maleic anhydride, maleinanil with aniline, 
and the aniline hydrogen malate. It forms a convenient starting 
point for the preparation of phenylaspartic acid. Its properties and 
its preparation from asparagine and aniline have been previously de¬ 
scribed by Piutti {Ocuszetta, 14 , 474). W. C. W. « 
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Sebaceodinitranilide. By G. Gehring (Compt rend., 104, 1716 
—1717).—Dipheuylsebacamide dissolved in fuming nitric acid or in a 
mixture of 4 parts concentrated sulphuric acid with 5 parts fuming 
nitric acid, yields a substance which has not yet been analysed, but 
which crystallises from water in white, feathery crystals melting at 
133 • 

Sebaceodinitranilide^ CioHi802(NH*CoH4'N02)8, crystallises from 
water in slender, white needles; from ether in needles, and often in 
somewhat large prisms with a square base. It melts at ] 16®, and can 
be sublimed. It has a very sweet taste, but does not reduce Fehling’s 
solution. In order to prepare this compound, 2 grams of diphenyl- 
sebacamide is dissolved in 20 c.c. of nitric acid of sp. gr. 1*32, cooled, 
and mixed very slowly with 15 c.c. of nitric acid of sp. gr. 1*52 at 15°. 
The mixture is then heated in sealed tubes at 165° for six hours, and 
the product poured into water. The concentration of the nitric acid 
must be carefully regulated, since, if too strong, the diphenylsebacamide 
may be completely decomposed. The temperature and time of heating 
have much less influence on the result. C. H. B. 

Metaformotoluide and its Derivatives. By S. Ntemextowski 
and M. Obrrmski (lier., 20, 1891—1895). — Metaformoioluide, 
C 6 H 4 Me*NH'COH, boils with partial decomposition at about 278° 
(bar. 724 mm.), and is still liquid at —18°. Attempts to form a nitro- 
derivative were unsuccessful, the formic gi*oup being in all cases 
eliminated, Meihenylmetaditolylamidine, CeHiMc’N ! CH.NH*C 6 H 4 Me, 
is formed when formotoluide is maintained at the boiling point for 
some hours, carbonic anhydride being evolved. It crjstallises in 
needles or scales, melts at 123°, and is soluble in benzene, ether, chlo¬ 
roform, and boiling alcohol. The hydrocidoride, plafhwchlnride, and 
picrate are all crystalline. Dihromoinetlienylmeladitolylamidine, 

CeH4Me-NBrCHBr-NH-C6HiMe, 

formed by the action of bromine on a cai’bon bisulphide solntion of 
the base, crystallises in white scales, sparingly soluble in chloroform 
and glacial acetic acid, insoluble in benzene; it blackens at 150°, and 
melts with decomposition at 262°. L. T. T. 

Introduction of Carboxyl into Aromatic Derivatives by the 
Action of Diphenylcarbamide Chloride. By E. Lellmann and O. 
Bonhoefer 20, 2118—2126. Compare this vol., p. 254).— 

Diphenylparatoluylumide, C 6 H 4 Me’CONPli 2 , is prepared by acting with 
diphenylcarbamide chloride on toluene in the presence of aluminium 
chloride. It crystallises in yellowish prisms, melts at 153—155°, is 
readily soluble in chloroform, benzene, and acetic acid, sparingly 
soluble in ether and light petroleum; and when heated with concen¬ 
trated hydrochloric acid yields paratoluic acid. Under similar condi¬ 
tions, Q^yl(>yldiphenylaifnid>e, C 6 H 8 Me 2 *CONPh 2 [C0NPh2: Me : Me = 
1:3; 4], is obtained from orthoxylene. This ciystallises in small, 
yellowish prisms, melts at 134—136°, shows a solubility similar to 
.that of the preceding compound, and on hydrolysis yields paraxylic 
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acirl (m. p. = 164—166°). Xyloyldiphenylamide, [COlTPha: Me : Me 
1 : 2 : 4] is obtained in like manner from metaxylene, and crystallises 
in yellowish monocHnic prisms, a ; & : c = 0*9095 : 1 : P ; =: 83° 2'; 

observed faces OP, ooP, coPco, and a much curved hemidome. It 
melts at 141—142®, has a solubility similar to that of the foregoing 
compounds, and on hydrolysis yields xylic acid (m. p. == 126®). 

Ortho-, meta-, and para-nitramines react with diphenylcarbamide 
chloride and yield nitrocarbamides. Diphenylmetanitrophenylcarh- 
amide, NOj-CftHi’NH-CONPha, is formed by heating metanitraniline 
(2 mols.) with the chloride (1 mol.) at 120—126® for eight hours. 
It crystallises in very slender, bright yellow needles, melts at 154— 
166®, and is readily soluble in alcohol, benzene, chloroform, and 
acetic acid, sparingly soluble in ether and light petroleum. Under 
similar conditions, diplieHylparamtrophenylcarhamide is prepared from 
pamnitraniline, but the product has not been obtained free from a 
green colouring matter which is formed at the same time. It crys¬ 
tallises in pale bluish-green tables, melts at 176—176®, and is soluble in 
alcohol, Ac., insoluble in ether and light petroleum. Diphenj/lmefanitro- 
paratolylcarhamide, [Me : NOa : NH*CONPhj = 1:3:4], is obtained 
in like manner from mctanitroparatx)luidine, and crystallises in small, 
yellow needles which melt at 138—139*5®, and are soluble in chloro¬ 
form, benzene, &c. When it is heated in alcoholic solution with 
stannous chloride and concentrated hydrochloric acid for three hours 
in a reflux apparatus, diphenylmetamidoparafolyharhamide is formed; 
this crystallises from alcohol in slender pale-coloured needles and melts 
at 135—137®; if, however, it is heated to 165—170® it becomes solid, 
and fuses a second time between 220® and 260°, decomposing into 
dipheuylamine and toluylenecarbamido, melting at 299—301°; a 
compound probably identical with Sandmeyer^s hydroxymethenyl- 
toluylenediamine (this vol., p. 136). 

Fhetiyl diphenylcarhariuite, Ph 2 N*COOPh, is formed when eqni- 
molecuiar proportions of potassium phenate and diphenylcarbamide 
chloride in alcoholic solution are heated at 100°. It crystallises in 
short, pale-yellow prisms, melts at 103—104°, and is readily soluble in 
chloroform, alcohol, ether, benzene, and acetic acid. From potassium 
orthonitrophonate, under like conditions, orthonitrophenyl diphenyU 
carbamate is obtained; this compound separates at first in slender, 
yellow needles which soon aggregate to form colourless, monoclinio 
crystals having a diamond lustre, a : 6 ; c = 1*8221 : 1 : 1*6667; = 

82° 2'; observed faces coP2, P, coPoo, — jPcx>, OP, J5Poo, and — P. The 
needles melt at 114°, the prisms at 112®, and the salt dissolves in 
chloroform, benzene, Ac. On reduction in alcoholic solution with 
stannons chloride and concentrated hydrochloric acid, it yields ortt- 
amidophenyl diphenylcarhamate, Ph 2 N*COO*C 8 Hi‘NH 2 ; this crystallises 
in slender, white needles, melts at 189—191°, dissolves readily in 
alcohol, benzene, and acetic acid, but sparingly in hot ether, and when 
heated at 190° for 8—10 hours yields dipheuylamine and a compound 
crystallising in slender, white needles melting at 137—138°, most 
probably identical with Bender’s anhydro-orthamidophenyl carbonate 
(this vol., pp. 38,246; compare Abstr., 1883,1169; this vol., pp. 136, 
477). W. R W. 
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Carbon Thiodichloride. By H. Berqrben {Ber,, 20, 1965— 
1960). —By acting on water, ammonia, ammoniam chloride, sodium 
ethoxide, sodium phenoxide, ethyl acetosodacetate, and ethyl sodio- 
malonate with carbon thiodichloride the following compounds were 
obtained: tetrafhenyl thiocarham,ido, CS(NPh 2 ) 2 ; thiohenzophenone^ 
CSPha; ethyl thiomrhonate^ CS(OHt) 2 ; ethyl ohlorothioearhonatej 
CSCl’ORt; 'phenyl tMocarhonafe^ ethyl thiocarhoxylacetoaeetatey 
CS ! CAc'OOOEt; and ethyl thiocuphoxybnalonaie, OS ! c3(COOEt),, 

N. H. M. 

Anhydro-compounds, By S. Ntemrntowski ( Ber ., 20, 1874— 
1891). —The author's previous work on this subject (Abstr., 1886, 545) 
left the constitution of these compounds still somewhat in doubt. 
With the aim of settling this question, the author has examined the 
actiou’of reducing agents on aromatic compounds of the formula 

NO./X*NTl'CO»C,Hy [NO* : NR = 1 : 2], 

where the hydrogen of the acetylised nitrogen is replaced by an alkyl 
radicle. Such compounds on reduction should give rise to ortho- 
amido- or anhydro-compounds* NHa’X-NR'CO'CrHy, or 

If the latter wore formed, it would show at once that in the condensa¬ 
tion the oxygen-atom of the acid radicle removed the two hydrogen- 
atoms attached to the same nitrogen-atom. In the author’s experi¬ 
ments, anhydroH'ompounds weiH3 formed, and he is therefore of opinion 
that the anhydro-conipounds previously described are analogous in con¬ 
stitution and correspond with formula II given in that paper (loc. rlt.). 
But besides the anhydro-compounds the author obtained, during 
the reduction of the above-named substances, a new class of oxy- 
compounds to which be ascribes the formula 

n/ ^ ^c-c.h,. 

Metaniiroparameihylacetotohiid(if NO-j'CeHaMo'NMe'COMe, was pre¬ 
pared by Gattermann’s reaction (Abstr., 1875, 975). It crystallises 
in small plates, melts at 64^ and boils at 250—255° under 270 mm. 
pressure. When reduced with tni and hydrochloric acid, it yields a 

mixture of meihylethenyldiamidatolnene, and 

oxymethylethenyldiamidotaluenef -^CMe. The former 

crystallises in white needles, which are easily soluble in benzene, 
ether, &o,, and in boiling water. It sublimes at 110^, forming thin 
cubic crystals, which melt at 142°; the melting point is lower when 
the substance is crystallised in the ordinary way. Its aqueous solution 
gives a reddish coloration when heated with ferrio chloride. It dis- 
solves in ammonia with blue fluorescence. Concentrated hydrochloric 
acid does not decompose it even at 250®. The hydrochloride crystal- 
VOL. LII. 3 T 
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Uses with ^ mol. H^O in needles, the platinochloride in yellow rhombic 
plates, melting with decomposition at 234—244®. 

The oxy-compound crystallises in long needles containing 2 H 2 O, 
which is given off at 100®. It is soluble in boiling water, alcohol, 
and chloroform, sparingly so in boiling benzene and ether. The 
anhydrous substance melts at 63®. It is not decomposed by concen¬ 
trated hydrochloric acid even at 180°, nor by boiling alcoholic potash, 
nor is it reduced by long-continued boiling with tin and hydrochloric 
acid. The hydrochloride forms white, glistening needles soluble in 
water; the 'platinochloride^ yellow scales melting with decomposition 
at 220°. When heated, this oxy-compound melts to a clear liquid, 
and at a slightly higher temperature explodes, leaving a thick brownish 
liquid, and a small quantity of methylethenyldiamidotoluene. When 
heated with zinc-dust or with soda-lime, the decomposition takes place 
more quietly, methylethenyldiamidotoluene being the chief product. 
Boiling acetic anhydride appears to act in a similar way, an aceto- 
derivative of the non-oxygenated base being formed. Concentrated 
sulphuric acid has no action on the oxy-compound at 100®. 

Metanitroparethylacetotoluide resembles the methyl-compound, and 
volatilises with difficulty in a current of stt^am. Ethylethenyldiamido- 
tolnene (monethylanhydracetodiamidotoluene) has beem already de¬ 
scribed by Hiibncr, Kronberg, and Tubbe (Abstr., 1882, 605). The 
hydrochloride forms a gummy mass ; the mercurochloride crj^stallises 
in needle.s: the picraie fonns crystals sparingly soluble in alcohol. 
The oxy-couipound was not isolated, and if formed at all was only 
produced in very small quantities. When ethenyldiamidotoluone is 
heated with methyl iodide and methyl alcohol, it yields methylethenyh 
diamidofoluene methiodide, soluble in alcohol and water, crystallising 
in noodles, and melting at 221°. When heated with strong potash, 
the methiodide yields the corresponding hydroxymethide. This am¬ 
monium base crystallises in thin scales which soften at 115° and 
melt at 135®. It is a strong base, is insoluble in alkalis, and is 
not decomposed by heating with concentrated hydrochloric acid. 
The hydrochloride^ platinochloride^ and picrate are all crystalline. 
From the stability of the base, the author is inclined to consider its 

formula to be C,H,Me<^5J®>CMe-OH. 

Tetrarnethyldiarnidotoluene^ C 6 H 3 Me(NMe 2)2 [Me : NMea : N’Me 2 = 
1 3 : 4], is formed when toluylenediamine is heated in closed tubes 
at 120—130®. It is a coIourle.ss, mobile liquid of strongly basic odour. 
It boils at 225*5° (uncorr.) under 717 mm. pressure. It is easily miscible 
with the usual solvents, sparingly soluble in water. The platinO’^ 
chloride, picrate^ and mercurochloride are crystalline. NitrotetramethyU 
dianiidfdoluene, formed by the action of nitrous acid on the base, 
crystallises in hexagonal prisms, is easily soluble in alcohol, ether, 
and benzene, and melts at 63°. It is still basic in properties. It is 
soluble in phenol, but sulphuric acid added to this solution only causes 
a slight lilac coloration, showing that no nitroso-group is present. 

L. T. T. 

Nitrosalicylaldehydes. ByW. v. Millke (Ber., 20, 1927—1931). 
Mazzara has (this Journal, 1877, i, 597) described an and a /3-nitr^ 
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Ralicaldehjde. The ^-aldehyde (trae m. p. 109°) when oxidised in 
acetic solution with chromic acid gives 1:2:3 nitro&alicylic acid, 
and is therefore 1:2:3 nitrosalicaldehyde, [COH : OH : NOj = 1:2:3]. 
The /3-aldehyde (true m. p. 126°) when similarly treated gives 
1:2:5 nitrosalicylic acid, and is therefore 1:2:5 nitrosalicylalde^ 
hyde. L. T. T. 

Nitrocoumaraldehydes. By W. v. Miller and F. Kinkelin 
20, 1931—1934).—Tiemann and Kees described (Abstr:, 
1885, 1073) orthocoumaraldehyde, but were unable to obtain it by 
the condensation of salicylic and acetic aldehydes. The authors find 
that the introduction of a nitro-group into salicaldehyde renders the 
condensation possible. 

1:2:5 Nitrocouwaraldeluidey [CaHs'COH : OH : NO 2 =1:2: 5], 
was obtained by dissolving 100 grams of the sodium salt of 1:2:5 
nitrosalicylaldehydo (preceding Abstract) in 2^ litres of water, and 
adding 60 grams acetaldehyde, and 150 grams of 10 per cent, alco¬ 
holic potash. It is soluble in alcohol and acetic acid, very sparingly 
so in boiling 'water; it crystallises in yellow needles, and molts with 
decomposition at 200”. The pkenylhydmzule crystallises in orau^a^ 
scales melting at 235°; the sodium-derivative forms red plates easily 
soluble in water. 

1:2:3 Nitroroumaraldehyde, from 1:2:3 nitrosa1ic.a1d(*byde, 
crystallises in glistening yellow needles, melts at 133”, and is easily 
soluble in alcohol and acetic acid, sparingly so in ether and boiling 
water. Its pkenylliydrazide crystallises in red scales, and melts at 
157^ L. T. T. 

NitroBalicylaldehyde and Nitrocoui.iarin, By C. Taeor (Bcr., 
20, 2109—2110).—A summary of the author’s inaugural dissertation, 
which was published previously to the appearance of v. Miller’s paper 
(preceding Abstract). Salicylaldehyde, when nitrated either with 
fuming nitric acid in a freezing mixture, or by boiling with dilute 
nitric scid, yields nitrosalicylic acid and two isomeric nitrosalicyl- 
aldehydes. The latter can be separated by means of their ban urn-deriva¬ 
tives, since on treatment with barium hydroxide the aldehyde melting 
at 107° crystallises first in orange crystals with 2 mols. H 2 O, and that 
melting at 125” forms yellow spangles with 3 or 6 mols. HoO, and 
separates from the second crystallisation. The sodium hydrogen 
sulphite compound of the former does not crystallise, that of the 
latter is solid, whilst the phenylhydrazides melt at 165° and 186” 
respectively. 

The nitrocouviarin obtained by direct nitration with fuming nitric 
acid melts at 183°, and the corresponding ani/Jo-derivative formed by 
reduction with ferrous sulphate melts at 161”; on oxidation with 
potassium permanganate in alkaline solution, it yields nitrosalicylic 
acid, [COOH : OH : = 1 : 2 : 5] (m. p. = 228”). A dihromo- 

nitrocoumariny melting at 271®, is formed by the prolonged action of 
bi*omine-vapour. 

When nitrosalicylaldebyde (m. p. 125°) is boiled with acetic anhy- 
dride and sodium acetate, nitrocoumarin melting at 183° and idon- 

3 r 2 
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tical with the precedinpf derivative is obtained ; if, however, a lower 
temperature is employed in the reaction, an acetyl-derivative of nitro. 
salicylaldehyde i^esults; this melts at 112 °, and loses its acetyl- 
group on boiling with water. Under similar conditions, nitrosalicyl- 
aldehyde (rn, p. = 107°) yields a compound, probably a nitrocoumarin, 
from which a nitrosalicylic acid (m. p. = 145®) was obtained on 
oxidation, and at a lower temperature forms an acetyl-derivative; 
this melts at 110 ®, and is also decomposed into nitrosalicylaldehyde 
on boiling with water. W. P. W., 

Isophthaldehyde. By V. Mbyer (Ber,, 20, 2006).-Iso- 
phthaldehyde, CyH«0*, crystallises in long needles molting at 89—90®, 
has a very slightly aromatic odour, and reduces silver solution with 
difficulty; it can be distilled in small quantities without decomposi«* 
tion. The oxime cryafallises from hot water in needles, which melt 
at 180°. When the latter is left in contact with twice its weight of 
acetic chloride for 12 hours, dicyanobenzeno is foi*med (compare this 
vol., p. 482). N. H. M, 

Benzoylaldehyde. By L. Clatsen and L. Fischer (J 5 er., 20, 2191 
—2193).— Benzoylaldehyde^ CH^Bz/COH, is obtained as a sodium- 
compound when a mixture of acetophenone and ethyl formate in 
molecular proportions is added to a dilute alcoholic solution of 
sodium ethoxide (1 mol.) cooled in ice, and separates as a colourless 
or pale-yellow oil, on treatment of the aqueous solution of the salt 
with acetic acid. Its alcoholic solution gives an intense red colora¬ 
tion with ferric chloride. The copper salt, (C 9 H 70 a) 2 Cu, crystallises 
in dark-green, glistening, flat prisms. On adding a solution of a 
salt of the corresponding baso to the aqueous solution of the sodium 
compound of benzoylaldehyde, the following derivatives are obtained : 
the anilide^ CHaBz'CH ! NPh, crystallising in short, prismatic or 
scaly yellow forms melting at 140—141®; the paratoluididey 
CHaBz'CH ! NC 7 H 7 , crystallising in small, yellow forms melting at 160 
—163°, and the fi-nnphthalidey CHaBz’CH I NC 10 H 7 , crystallising in 
small, bronze-coloured forms, melting at 180—182°. The anilide could 
not be converted into a quinoline-derivative either by heating alone 
or with concentrated sulphuric acid, and on dry distillation passes 
over for the most part unchanged. W. P. W. 

Aromatic Ketones. By K. Elbs (/. pr. Chem, [2], 36, 465— 
509; compare Abstr., 1886, 461).—Ditolyl ketone is prepared as 
follows : 50 grams of aluminium chloride, 60—70 c.c. of toluene, and 
50 c.c, of carbon bisulphide are put into a strong half-litre flask; 
10—12 c.c. of carbon bisulphide saturated with carbon oxychlorid© 
is added, and the flask closed with a cork provided with a glass tap 
drawn out to a fine capillary, which is fastened with wire. The 
whole is slightly wanned with steam for 16 to t30 minutes, allowed to 
cool, and the pressure relieved. It is then treated with more carbon 
oxychloride as before ; this is repeated three or four times, and the 
product treated as previously described (Zoc. aY.). The yield is 40 to 
50 per cent, of the theoretical. 



ORGANIC CHEMISTRY. 


941 


Orthoxylyl phenyl ketone^ C«H 3 Me 2 'COPh [Me : Me =s 1: 2], pre¬ 
pared from benzoic chloride and orthoxylene, crystallises from alcohol 
in groups of white, matted needles; it melts at 47—48**, boils at 
340*2® under 744 mm. pressure, and is readily soluble in the usual 
solvents, except water. 

Orthoxylyl phenyl carbinol^ CeHaMe-i’CHPb'OH, is readily obtained 
by reducing the ketone with zinc-dust and potash. It crystallises in 
groups of white needles, which dissolve readily in the usual solvents, 
except water; it melts at (>8®, and boils at under 744 mm. pres¬ 
sure with slow decomposition. 

Metaxylyl phenyl ketone, forms a rather thick colourless oil boiling 
at 321*2° under 744 mm. presence. In solubility, it resembles the 
ortho-compound. When boiled for 12 hours, a small amount of 
/3-methylanthraquinone melting at 170—172® is formed; when the 
ketone is boiled in presence of metaxylyl carbinol,/3-methylanthracene 
is obtained. 

Metaxylyl phenyl carhinul, CisHieO, is best purified by distillation. 
It melts at 57° and boils at 880*8°, under 744 mm. pressure. 

ParcLxylylphenyl ketone, [Me : CO : Me =1:2:4], separates from 
its alcoholic solution in large, clear, well-formed prisms, very readily 
soluble in ether, alcohol, and acetone, sparingly in glacial acetic acid, 
more soluble in benzene; it melts at 30°, and boils at 317*2® under 
744 mm. pressure. When boiled, it yields methylanthracene melting 
at 199—200®. The (Usulphonic acid is obtained by dissolving tbe 
ketone in pyrosulphuric acid; the barium salt, a yellow crystalline 
substance, is readily soluble in water. When the ketone is heated 
with nitric acid (ap. gr. 1*15) at 170° to 180° for six hours, it is 
oxidised to benzoylterephthalic acid. 

ParaxylyI phenyl carhiiwl cry in prisma which melt at 88®, 
dissolve very sparingly in water, readily in alcohol, ether, acetone, 
and benzene. 

Diparaxlyl phenyl methane, CHPh(C 6 H 3 Me 2 ) 2 , is prepared by 
Hemihan’s method (this Jouirn., 1875, 152, and Ber,, 16, 2800^ ; it 
crystallises from light petroleum in colourless prisms which melt at 
92*5°, boils above 860°, and dissolves in the usual solvents except 
water. The solutions show a blue fluorescence. 

Pinxylyl phenyl fi-pinacoline, CPhBz(C 6 H 3 Me 2 ) 2 , is obtained by 
Thomer and Zincke’s metliod {Ber,, 11, 65 and 1396). It forms 
almost colourless prisms, rather readily soluble in alcohol, ether, 
benzene, and light petroleum ; it melts at 146°. When heated with 
soda-lime, diparaxylyl phenyl ketone is formed. 

Diparaxylyl ketone, CO(C 6 H 3 Me 2)2 [CO : Me 2 = 2:1:4 and 5:1:4], 
is prepared in a manner similar to diparaxlylyl ketone. It is a thick, 
pale-yellow liquid, boiling at 325—827° (uncorr.). When boiled, 
it gives up the elements of water, and is converted into trimethyB 
CH 

cmthracene, C 6 H 2 Me 2 ^ | NCeHsMe [Me 2 =1:4 and Me = 2]. The 
CH. 

latter crystallises in colourless plates, which show a blue fluorescenc^e 
and melt at 227°. It sublimes below 100°, dissolves readily in ether 
and benzene, very sparingly in cold alcohol. 
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JDiparxijlyl carlinoly CH(C 8 H 3 Mea) 2 *OH, crystallises from alcoliol in 
white needles melting at 131®. In solubility, it resembles its homo- 
logue. 

Triparaxlylm,ethane^ 0H(CaH3Me2)3i is prepared by boiling a solu¬ 
tion of diparaxylyl carbinol in paraxylene with phosphoric anhydride 
in a reflux apparatus for four hours. It crystallises from alcohol in 
colourless crystals which melt at 188®, and are moderately soluble in 
alcohol, readily in ether and benzene. It boils above 360®. 

Mesityl phenyl ketone (Louise, Abstr., 1883, 577; 1884, 905) is 
best prepared by the general method previously described (loc. cit.) ; 
an excess of mesitylene need not bo used. It melts at 35” and boils 
at 318—319®; no anthracene-derivative could be obtained from it. 
The carbinol (Louise, Inc, cit,) is best prepared by reducing the 
ketone with zinc-dust and pota.sh. When the ketone is heated with 
strong sulphuric acid in a water-bath, mesitylenesulphonic acid and 
benzoic acid are formed; when the temperatui'e does not rise above 50®, 
mesifylphenylJcetonesulphonic acid is formed ; the barium salt iso. yellow 
powder. When 2 grams of the ketone is dissolved in 30 c.c. of nitric 
acid (sp. gr. 1*45) and 10 c.c. of pyrosulphnric acid, two isomeric tru 
nitro-compounds are formed ; the one crystallises in slender, colourless 
needles which melt at 188°, almost insoluble in alcohol; the other 
crystallises from alcohol, in which it is rather readily soluble, in 
colourless needles melting at 145®. Nitric acid (sp. gr. I’l) at 200° 
converts the ketone into a mixture of acids from which benzoyl 
uvitic acid, COPh-CoH^Me-COOH [Me: CO : (COOH), = 1 : 2 : 3 : 5 
or 5 : 2 : 1 ; 3], was isolated; this crystallises from hot water in slender 
white needles melting at 245°. 

Pseudocumyl phenyl ketone,, COPh^CeHaMes, boils at 328—329®; 
when boiled, no dimethylanthracene but dimethylanthraquinone is 
formed; sulphuric acid converts it into benzoic and pseudocumene- 
sulphonic acids. When nitrated, two isomeric trinitropseudocumyl 
phenyl ketones are obtained; both crystallise in slender needles; the 
one is sparingly soluble and melts at 185®, the other which is rather 
readily soluble melts at 155°. When oxidised with dilute nitric acid, 
henzoyltrimelUticacid, C 6 H 2 Bz(COOH )3 [Bz: (COOH )3 = 5 ; I : 2 : 4] 
is formed together with other products. 

Paracymyl phenyl ketone (Kollarits and Merz, Ber,, 6 , 546 and 
1264), prepared in a manner similar to the other ketones, is a readily 
soluble thick oil boiling at 175°. When boiled for eight days, a small 
amount of ordinary anthracene is formed. 

Paracymyl phenyl carbinol forms a thick, pale-yellow oil. 

Paraxyly Iparacymy Iphenylm ethane, C 8 H 3 Me 2 *C HPh'CeHaMePr, is 
prepared by adding 20 grams of phosphoric anhydride to a solution of 
30 grams of paracyml phenyl carbinol in 30 grams of paraxylene, and 
boiling the whole for five hours. It is a thick, reddish-yellow oil 
which boils above 360®. 

Dinitroparacymyl phenyl ketone, 0 i 7 Hi 80 (N 02 ) 3 , is obtained by 
adding potassium nitrate to a solution of the ketone dissolved in 
10 parts of sulphuric acid; it forms white flakes rather readily 
soluble in ether, acetone, and benzene, &c., and could not be crystal¬ 
lised. 
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When the ketone is heated with nitric acid (sp. gr, = 1*1) at 250*’ 
benzoylterephthalic acid is formed. The sulphonic acid of the ketone 
is obtained by the action of pyrosnlphuric acid at 60® ; the barium salt 
is a yellow powder. 

flt-Naphthyl phenyl ketone, COPh'CioH? (Kollarits and Merz, 
Ber,^ 13 , 360), is prepared from naphthalene and benzoic chloride. 
a-NaphthylphenyUfi-pInacoline^ C 34 H 24 O, is a greenish-yellow substance 
which melts at 130® ; it is readily soluble in acetone and ether. 

Di-ot-naphthyl phenyl carhhioly CPh(CinH 7 ) 2 'OH, is obtained 
together with benzaldehyde by boiling the /tJ-pinacoliue with alcoholic 
])otash; it is a crystalline substance, readily soluble in ether and 
acetone, less soluble in alcohol and benzene, and melts at 160® to 170°. 
When distilled with two or three parts of zinc-dust,«-naphthyl phenyl- 
methame (m. p. 68*5®) and dinaphthylphenylmethane are formed. 
The latter resembles the carbinol in solubility and melts at about 
180°. It is best prepared by distilling the /51-pinacoline with zinc-dust. 
Dinitromonobromo-x-naphthyl phenyl ketone, Ci 7 Hj) 0 Br(N 02 ) 2 » is 
obtained by dissolving as much of the bromo-ketone as possible in 
10 c.c. of nitric acid (sp. gr. 1*48) ; it crystallises from a mixture of 
ether and alcohol in small, lustrous, deep-yellow crystals which melt 
with evolution of gas at 90®. N. H. M. 

Introduction of Acid Badicles into Ketones. By C. Bptkr 
and L. Claiskn {Ber,, 20 , 2178—2188).—Acetylacetophenone is 
obtained by adding acetophenone (1 mol.) to a mixture of sodium 
ethoxide free from alcohol (1 mol.) and ethyl acetate (2 mols.), cooled 
in ice, and subsequently decomposing the sodium-compound (which 
separates in slender, bright yellow crystals) with acetic acid; the 
yield amounts to 80—90 per cent, of the acetophenone employed, 
and the product is identical with benzoylacetone prepared in like 
manner from acetone and ethyl benzoate, and with that obtained from 
ethyl benzoyUvcetoac*etate (Abstract, 1885, 1237). The amido- or 
imido-derivative, CmHioOINH, forms colourless, glistening rhombic 
crystals; a : 6 : c = 0*99275 : 1 : 0*88205 ; and the copper-derivative, 
(CioH 90 a) 2 Cn, cr 3 \stallise 8 from benzene or alcohol in bright green 
needles. By employing the corresponding homologues of ethyl acetate 
in the above reaction, the following derivatives have been prepared: 
propionylacetophenone, sp. gr. = 1*081 at 16®, boiling point = 276— 
277® at the ordinary, and = 170—172® at 30—31 mm. pressure; 
butyrylacetophenane, sp. gr. = 1*061 at 15®, boiling point = 174® at 
24 mm. pressure; isobuiyrylacetophenone, boiling point = 170® at 
26 mm. pressure; vahrylacetoph&none, boiling point = 183—184® at 
30 mm. pressure. 

Ethyl henzoylpyruvatef CH 2 Bz*CO'COOEt, is obtained by dissolving 
9*2 grams of sodium in 150 grams of alcohol, adding to the solution 
cooled in ice 48 grams of acetophenone and 58*4 grams of ethyl oxalate, 
and decomposing the crystalline sodium salt in aqueous solution by a 
current of carbonic anhydride; the yield amounts to 78 per cent, of 
that theoretically possible. It crystallises in long prisms, is readily 
soluble in the ordinary solvents, and yields a copper salt, (Ci 2 Hu 04 )aCu, 
crystallising from benzene or alcohol in long, slender needles. The 
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ethyl salt, when heated with dilute aqneons soda, yields acetophenone, 
ethyl alcoliol, and sodium oxalate, and on treatment with alooholio 
ammonia in the cold is converted into acetophenone, ethyl alcohol, and 
oxamide. The acid is formed, together with a small quantity of a 
compound (oxalyldiacetophenoue ?) crystallising in yellow, benzil-like 
needles melting at 179°, when 2 mol. props, of acetophenone are 
employed in the foregoing reaction. It crystallises in yellowish*white 
prisms, melts at 155—156^, is soluble in alkalis, and alkaline 
carbonates and acetates, and evolves carbonic anhydride when heated 
above its melting point. 

Ethyl diphevylpyrazolecarhoxylat^^ C8lTHPh(NPh)*COOEt,i8 formed 
when 10 grams of phenyl hydrazine are added to 20 grams of ethyl 
benzoyl pyruvate dissolved in 100 grams of acetic acid and the mixture 
boiled for two hours in a reflux apparatus. It crystallises in compact 
prisms, melts at 90®, is readily soluble in methyl and ethyl alcohol, 
ether, and chloroform, and distils at about 400® with partial decom¬ 
position. On saponification with concentrated aqueous soda and 
treatment in the cold with hydrochloric acid, diphenylpyrazoUcar* 
hoxylic acid is obtained; this crystallises from alcohol in glistening 
forms of the composition Ci«HitN202 + EtOH, melts at 185®, and is 
readily soluble in acetone, chloroform, and acetic acid, soluble in 
methyl alcohol and benzene, very sparingly soluble in water. When 
heated to 250°, the acid evolves carbonic anhydride and is converted 
into diphenylpyrazole; this is a thick pale-yellow oil which boils at 
335—836°, and on the addition of a particle of its crystalline hydro¬ 
chloride solidifies to a silky, brittle mass melting at 50°. 

The introduction of the acid radicle of an ethereal salt into a second 
ethereal salt or into a ketone by the action of sodium ethoxide, is 
regarded as due not to the direct withdrawal of the elements of ethyl 
alcohol by the ethoxide, but to the formation of an unstable double 
compound of the ethereal salt and sodium ethoxide, R*C(ONa)(OEt)2, 
which on the addition of the second ethereal salt or ketone undergoes 
decomposition as expressed by the equation R*C(ONa)(OEt)8 + 
CHj'COOBt = R^C(ONa):CH-COOEt + 2EtOH. The fact that 
dilute alcoholic solutions of sodium ethoxide can bo employed in 
these synthetical reactions in place of the pure compound affords 
evidence in favour of this view. P. W. 

Nitrosoketones. By L. Claisek and O, Manasse (Ren, 20, 2194 
—2198).—Nitrosoacetophenone (this vol., p. 576) crystallises from a 
chloroform solution, by slow evapoi’ation, in colourless or pale-yellow, 
glistening, monoclinic prisms, a : 6 : c = 2762 : 1 : 2 146; ss 
66 ° 54'; observed faces, OP, ooPoo, ooP, + Poo, -f 2Poo, and a 
hemipyramid probably — P. The dry sodium salt decomposes very 
readily and explodes in a warm place or on contact with a trace of 
sulphuric acid, nitric acid, bromine, <&c., with the formation of 
hydrogen cyanide and sodium benzoate; a similar decomposition is 
also effected by boiling the salt with dilate aqueous soda. When 
distilled, the ketone yields a mixture of hydrocyanic acid, benzoic acid, 
and benzoyl cyanide, and inasmuch as the oompounds formed when it 
is treated with acetic anhydride and acetyl chloride give benzoyl 
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cyanide on distillation, it is probable that this is the first product of 
the change, and that it subsequently undergoes decomposition into 
hydrogen cyanide and benzoic acid. Nitrosoacetone when similarly 
ti'eated also gives a good yield of acetyl cyanide. The readiness with 
which the iiitroso-ketones undergo conversion into acid cyanides 
renders it evident that the colour reactions they give with sulphuric 
acid and benzene containing thiophen (Abstr., 1880, 67) and with 
sulphuric acid and phenol (Abstr., 1878, 659; this vol., p. 575) are 
due not to the ketones but to the cyanides formed by their decom¬ 
position, and this view is confirmed by the fact that benzoyl cyanide 
and acetyl cyanide yield with sulphuric acid and phenol colours 
identical in shade and intensity with those given by the corresponding 
nitroso-ketones. When an aqueous solution of the sodium salt of 
nitrosbacetophenone is treated with sulphurous anhydride, a com¬ 
pound, CsHnOsNS, is obtained, which crystallises in wliite prisms or 
small needles, is sparingly soluble in water, and shows all the pro¬ 
perties of a strong acid. 

Benzoyl cyanide can readily be prepared, without the previous 
separation of nitrosoacetophenone, by gradually adding amyl nitrite 
(1 mol.) to a mixture of acetophenone (1 moi.) and acetyl chloride 
(3 mols.) heated at 100°, and distilling the product; the yield amounts 
to 65—70° per cent, of that theoretically possible. W. P. W. 

Derivatives of Orthotoluic Acid. By S. Eacine {Annalen, 
239, 71—78).—Orthotoluic acid is conveniently prepared by heating 
in a flask provided with a reflux condenser a mixtuie of phthalide, 
hydriodic acid (b. p. 127^^), and phosphorus. The crude acid is 
dissolved in sodium carbonate. The sodium salt, C7H7'COONa + 2HaO, 
forms glistening plates which etfloresco and become anhydrous. The 
anhydride, (C6H4MeC0)20, is formed by the action of phosphorus 
oxychloride on the anhydrous sodium salt. It melts at 86—38° and 
boils at 325°. It is soluble in ether and benzene, and is slowly’’ 
attacked by hot water. 

Bronioi'tbotoluic acid (m. p. 167®) yields on oxidation with dilute 
nitric acid bromophtlialic acid (m. p. 166—158°), The anhydride of 
this bromophthalic acid melts at 95^. 

A small quantity of bromophthalide is formed by the action of 
bromine on orthotoluic acid at 130°. It is soluble in alcohol and 
ether and melts at 98—100°. When oxidised, it yields a-bromo- 
phthalic acid. 

Methyldinitrorthotoliiaie is deposited from alcohol in colourless 
needles and melts at 73—74”. Dinitro-orthotoluic acid is converted 
by oxidation with dilute nitric acid into the dinitrophtlialic acid 
melting at 226°, which Beilstein and Kurbatoff obtained from /i-di- 
nitroxiaphthalene. W. C. W. 

Ghlorosalicylio Acids. By L. Vabnholt (/. pr. Chem, [2], 36, 
16—31).—Chlorosalicylic acid [OOOH ; OH : 01 = 1 : 2 : 5] is ob¬ 
tained by filling an autoclave with pure, dry sodium parachloro- 
phenoxide and connecting it with a vessel containing liquid carbonic 
anhydride. The absorption of carbonic anhydride takes place with 
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considerable rise of temperature; after Half an hour, the autoclave is 
heated for three to four hours at 140—160®. The product is an 
almost white powder. 

An isomende of the above acid having the constitution 
[COOH : OH : Cl = 1 : 2: 3], 

is prepared from sodium orthochlorophenol. It crystallises in long 
needles melting at 178°, distils with steam, and sublimes with slight 
decomposition; it dissolves sparingly in water, readily in alcohol, 
chloroform, and glacial acetic acid, and gives an intense violet colour 
with ferric chloride. The sodium salt crystallises in plates, very 
readily soluble; the barium salt (with 3 mols. H2O) forms white 
needles readily soluble in alcohol, less soluble in water. The silver 
and lead salts are white, insoluble substances. The methyl salt crys¬ 
tallises from alcohol in needles melting at 83°; it boils at 259—2(50° 
with partial decomposition. 

Ohlorosalicylic acM [COOH : OH : Cl = 1 : 2 : 4], prepared from 
sodium metachlorophenoxide, crystallises fi*om water in small needles 
melting at 207®; it dissolves very readily in alcohol, benzene, chloro¬ 
form, and glacial acetic acid, sparingly in water; it distils with steam, 
sublimes with slight decomposition, and gives an intense violet colour 
with ferric chloride. The acid was also prepared from nitrochloro- 
toluene [Me : NO2: Cl = 1 : 2 : 4] by oxidising it with nitric acid 
(sp. gr. 1*1) at 185® to nitrochlorobenzoic acid; this is then re¬ 
duced, and the araido-acid diazotised. The nitrochloroheuzoic acid 
[COOH : NO2 : Cl = 1 : 2 : 43, obtained as intermediate product, 
crystallises in long needles melting at 138—139®. 

Metachlorophenol is prepared as follows :—Chlorine is passed into 
600 grams of nitrobenzene containing 10 grams of ferric chloride 
until the w^hole weighs 650 grains. It is purified by distillation, and 
reduced with tin and hydrochloric acid to metachloraniline; 10 grams 
of the latter is dissolved in 2 litres of water, treated with the calcu« 
lated amount of sulphuric acid, cooled, and sodium nitrite added. 
After some time, it is heated on a water-bath; it is then extracted 
with ether and the metachlorophenol purified by distillation. 

N. H. M. 

Action of Phosphorous Chloride on Salicylic Acid and 
Phenol. By R. Anschutz and W. Emery {Annalen, 239, .301—313). 
—Phosphorus trichloride acts on salicylic acid at 70°, forming the 
compound C 7 H 4 O 3 PCI, according to the equation OH’CcHi’COOH + 
PCI 3 = C7H403P(3 i + 2HC1. The authors regard the new substance 

as the monochloride of salicylophosphorous acid, C3H4 <]^q^>PC 1. 

The chloride melts at 36—37°, and boils at 127° under 11 mm. pres¬ 
sure. It is soluble in alcohol, ether, and chloroform, and is decom¬ 
posed by water into salicylic and phosphorous acids. Phosphoric 
chloride converts this substance into the compound C7H403P01a. The 
new chloride is either identical with or closely resembles the product 
of the action of phosphoric chloride on salicylic acid. 

The former boils at 167° under 11 mm. pressure, the latter at 168°. 
The sp. gr. of the substances are 1*55702 and 1*56207 respectively. 
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The chloride of salicylophosphorous acid unites directly with 2 atoms 
of bromine, forming a strongly refractive liquid, 07H4ClBr2P03, 
which boils at 185—138® under 12 mm, pressure. 

Noack (Abstr., 1883, 737) has shown that phenyl phosphoryldichlo- 
ride, PhOPCU, diphenyl phosphoryldichloride, Ph202PCl, and tri¬ 
phenyl phosphite, PhaPOa, are formed by the action of phosphorous 
chloride on phenol. They may be separated by distillation under 
reduced pressure, as they boil at 90®, 172®, and 220° respectively under 
11 inm. pressure. 

Phenyl phosphoryldichloride is converted into the compound 
PhOPdi, by the action of phosphorus penatchloride. W, C. W. 

Action of Phosphoric Chloride on Salicylic Acid. By E. 

ANsCftuTZ and G. D. Moore {Anaalen^ 239,314—333).—The compound 
C 7 H 4 CI 3 PO 3 , which is formed by the action of phosphorus penta- 
chloride (1| mols.) on dry salicylic acid (1 mol.) (Abstr., 1885, 1061), 
is converted into the chloride C 7 H 4 CI 5 PO 2 , by the action of a second 
molecule of phosphoric chloride at 170®. On distillation under 
11 mm. pressure, the new compound is obtained as a colourless liquid 
boiling at 178—179® ; sp. gr. = 1*62019 at 20" compared with water 
at 4°. It is decomposed by water, yielding phosphoric and salicylic 
acids, and is converted into orthobenzoyl trichloride by the action of a 
third molecule of phosphoric chloride at 180°. 

The chloride, C7li4Cl3P03, is decomposed by slow distillation under 
the ordinary atmospheric pressure, yielding phosphorus oxychloride, 
orthocblorobenzochloride, orthochlorobenzotrichioride, and tlje com¬ 
pound C7H4CIPO4. W. C. W. 

Action of Phosphoric Chloride on Meta- and Para-hydroxy- 
benzoic Acids. By R. Anschutz and G. D. Moore {Amialen, 
239, 333 — 349). — Metacklorocarbonylpheni/lphosithoric dichloridv, 

C0Cl*C6H4*0*P0Cl2 [1:3], is formed by the action of phosphoric 
chloride (1^* mols.) on metahydroxybenzoic acid (1 mol.). It boils at 
1()8—170° under 11 mm. pressure, and is partially decomposc'.d by 
distillation under atmospheric pressure. Its sp. gr. at 20® is 1*54844. 
It dissolves slowly in water, and the concentrated solution deposits 
crystals of metacarhoxylphenylortliophosplioric acid, 

COOHC6H4-OPO(OH)a. 

The acid melts at 200—201°, and dissolves in water, alcohol, and 
ether. The aqueous solution is decomposed at 150°. 

By the action of phosphoric chloride at 150°, the compound 
C7H4CUP03‘is converted into C7H4ClflP02, probably COCbOsHi’O’PCb. 
This substance boils at 176—179° under 11 mm. pressure. It is 
decomposed by water, yielding metacarboxylphenylphosphoric acid, 
and is converted into metachlorobenzotrichloride by the action of 
phosphoric chloride at 180°. 

The following are the products of the action of 1 and 2 mols. of 
phosphoric chloride on anhydrous parahydroxybenzoic acid :—1. Paru- 
cklorooarbonylphmylorthophosphoric dichloride, and 2, parachlorobenzoyl 
chloride. The chioride, CtBUCIsPO*, is a refractive liquid boiling at 
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176*^ under 13 mm. pressure, and partly deoomposed by distillation 
under the ordinary pressure. It is converted intoparaoarboxylphenyL 
phosphoric acid by the action of water. W. C. W, 


Preparation of Mandelio Acid by its Derivatives. By C. 

Engler and E. Wohrle (Ber., 20, 2201—2204).—When dibromaoeto- 
phenone is treated with dilute aqueous potash, it is converted into 
mandelic acid according to the equation COPh*GHBra + 2KOH = 
OH'CHPh’COOH -f- 2KBr, the dihydroxyacetophenone, 

COPh-CH(OH)a, 


whose formation might be first expected, evidently being too un¬ 
stable to exist, and so suffers change into the isomeric mandelic acid. 
Metanitromandelic acid was prepared in like manner from ineta- 
nitracetophenone dibromide. 

Orihmiitromandelic acAd^ N02*C6H4’CH(0H)*C00H, prepared from 
orthonitracetophenone dibroraide, forms small crystals, melts at 140*^, 
but decomposes at a little above 100" when slowly heated. It dissolves 
readily in water, alcohol, ether, and chloroform. When reduced with 
tin and hydrochloric acid, it is converted into the hydrochloride of 
the corresponding amido-acid; this forms a crystalline mass, but 
owing to its instability could not be obtained in a pure state. There 
is little doubt that the product of its decomposition is dioxindole, 


C6H4< 


OH(OH) 
-Nil — 


>CO. 


A. J. G. 


Reduction of Orthonitrophenylglycollic Acid. By L. Dupabc 
(P er., 20, 1942—1945).—The author has examined the compound 
O8U7NO2, which Fritsche obtained by the reduction of the above 
acid (Abstr., 1880, 320) in order to determine whether its constitu- 

tion is or This substance 

appears to be isomeric with that lately obtained by Aseban (this vol., 
p. 814) by the action of potash on chloracetoamidopbenol, and to 
which that investigator has ascribed the first of the above formulae. 

Acetic anhydride had no action on the compound even at 180®. 
Attempts to replace one of the oxygen-atoms by the imide group 
proved unsuccessful. When boated with zinc-dust, a very small 
quantity of a base, CsHoNO, boiling at about 200", was obtained. 
Ethyl orthoidtrophenylglycollatej NO'/CeHi'O'CHj'COOEt, forms colour¬ 
less needles melting at 49", and soluble in alcohol, ether, and benzene, 
insoluble in water. When reduced with tin and hydrochloric acid, the 
ethyl group is eliminated, and a base, C0H»C1NO2, formed which appears 
to be a substitution derivative of Fritsche’s compound. It crystallises 
in long needles, is soluble in alcohol, insoluble in water, and melts at 
195". It dissolves in alkalis and acids, but without forming salts. 
The investigation is being continued. L. T. T. 


Paratolylglyoxylic, Paratolylhydroxyacetic, and Paratolyl- 
acetic Acids. By A. Claus and K. Kbosbbeeo (Ber., 20, 204^ 
2052).—Contrary to the statement made by Anscbilts and ^hbnfeld 
(Abstr., 1886, 786), the authors find that amyl chloroxalate is formed 
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when amyl oxalate is heated with phosphorus pentachloride, and have 
in consequence been able to compare Roser’s paratolnylcarboxylic 
acid (Abstr., 1883, 194) with the product obtained by them by the 
action of aluminium chloride on a mixture of toluene and ethyl chlor- 
oxalate. Paratolyl^lyoxylic acid seems to have no sharp melting 
point, inasmuch as it begins to soften at 80°, is partially fused at 95°, 
and is completely molted at 100°. It is not volatile with steam at 
ordinary pressure, but is completely decomposed by superheated 
steam. The potasffinm^ sodttim (with ^ mol. of H2O), harium^ calcium 
(with 1 mol. of HaO), copper^ Imd^ and silvf^r salts are described. 
The chloride could not be isolated in the pure state, but the amide^ 
C9H7(VNH2, obtained by saturating the benzene solution of the 
impure chloride with dry ammonia, crystallises in transparent, yellow, 
prismatic forms, melts at 100°, and is soluble in alcohol. The ethyl 
salt is a yellow oil, boils at 260—270°, and has a fruity odour. 

Parafolylhijdroxyacetic acid, CeH^Me'CH(OH)*CO()H, is readily 
obtained by the reduction of paratolylglyoxylic acid with sodium 
amalgam or ziiic-diist. It crystallises in large tables, melts at 145— 
146°, and is soluble in alcohol, ether, chloi'oforrn, and benzene, 
sparingly soluble in cold water and insoluble in light petroleum. Its 
salts are not well characterised ; the ethyl salt crystallises in colour¬ 
less tufts of needles, melts at 77°, and is soluble in ether. 

Paratolylacetic acid^ C«H4Me*CIl2'COOn, is formed when paratoljd- 
glyoxylic acid is treated with warm water, red phospborns, and 
iodine. It forms colourless crystals, melts at 74°, and is readily 
soluble in ordinary organic solvents and in hot water. The sodium 
(with 1 mol. of H2O), barium (with 2 mols. of 1I»0), and calcium 
(with 2 mols. of H^O) salts are readily soluble in water; the ethyl 
salt boils at 240°. 

Steinicke, at the suggestion of Claus, ha.s repeated the experiments 
of Buchka and Irish on the oxidation of paratolyl methyl ketone with 
potassium ferricyanide (this vol., p. 825), and also finds that an acid 
not volatile with steam is one of the products, but the yield is small 
and the acid has not been obtained free from nitrogen, whilst in 
addition its barium salt differs from that of pamtolylglyoxylic acid. 
Inasmuch as paratolyl methyl ketone, when oxidised with potassium 
permanganate, does not yield paratolylglyoxylic acid, tlie law that 
aromatic ketones containing a side^chain in the ortho-position to tho 
ketonio group are alone oxidised by potassium permanganate to 
«-ketonecarboxy]ic acids {Ber.y 19, 234) still holds good. 

W. P. W. 

Paratolylglyoxylic Acid. By K. Buchka (Rer., 20, 2213—2214). 
—A reply to Glaus (preceding Abstract) in which the author asserts 
the accuracy of his results (this vol., p. 825) and the inaccui*acy of 
the work brought forward in opposition. 

Behaviour of Ethyl Oxalate towards Resorcinol. By A. 

Miohabl (/. jpr. Chem, [2], 36, 510—512).—Ethyl oxalate (1 mol.) is 
added to a solution of resorcinol (I mol.) and sodium ethoxide 
(2 mols.) in absolute alcohol; after 4 or 5 days, water is added, and 
the yellow, crystalline precipitate so formed crystallised from alcohol. 
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It forms pale-yellow prisms melting at 2S3—256^ with decomposi¬ 
tion, insoluble in water, readily soluble in hot alcohol; it is also soluble 
in alkali. Analyses point to the formula CuHioO®. The aeetyU 
derivative^ OuHTAcgOd, crystallises in white prisms melting at 125— 
127° ; it is readily soluble in hot alcohol. The compound has pro¬ 
bably the constitution 

0<^;gj[2g^>0(OH)-OOOH, or C,H,(OHVC(OH)<g“^J^>. 

N. H. M. 

Tannic Acid in Mountain Ash Berries. By 0. Vincent and 
Delachanal {Bull, Soc, Ghim.^ 47, 492—493). The juice of the 
i*ipe berries of Sorbus aucuparia contains a new tannin, sorhifanntc 
acid, closely allied in its reactions to morintannic and cafFetannic 
acids. To separate it, the juice is fermented to remove glucose, a 
small amount of lead acetate is added, the precipitate filtered off and 
excess of basic lead acetate added, the voluminous yellow precipitate 
formed is collected, well washed, and decomposed with hydrogen sul¬ 
phide, and the clear solution evaporated to dryness in a vacuum. The 
residue is then extracted with absolute alcohol, and the alcoholic extract 
evaporated, when the tannic acid is obtained as a very thick, syrupy 
mass. It gives an intense yellow coloration with alkalis, which, 
however, disappears on the addition of an acid. Ne precipitate js 
formed with alum. It reduces silver salts and yields an olive-green 
precipitate with cupric acetate; with iron salts, it gives a very intense 
dark-green coloration which on the addition of alkalis turns to a 
reddish-brown ; neutral lead acetate forms a yellow precipitate, and 
the basic acetate yields a citron-yellow precipitate; neither gelatin 
nor salts of quinine give any precipitate. When heated with dilute 
sulphuric acid, a reddish-yellow coloration appears, but no precipitate 
is formed; nitric acid gives rise to a deep yellow coloration. On 
distillation, a thick brown distillate is obtained containing much 
pyrocatechol, a voluminous coke being left; fused with potash, pyro- 
catechuic acid and phloroglucol are formed. A. P. 

Action of Arsenious Sulphide on the Acid Chlorides. By 

B. Rayman {Bull, Soc. Chim,, 47, 896—898).— Benzoyl thioarsenite, 
As(S’COPh) 3 , is obtained by gently heating benzoic chloride with 
arsenious sulphide, and extracting the result with alcohol, ether, or 
carbon bisulphide. It crystallises in large, rose-coloured needles, 
melts at 178—179°, dissolves in warm ammonia, and is precipitated un¬ 
altered on the addition of hydrochloric acid ; if, however, the solution 
is left for some time, it is decomposed, arsenious sulphide being pre¬ 
cipitated, and hydrogen sulphide being given off. On heating 
benzoyl thioarscnite with aniline, a similar reaction takes place, 
benzanilide being formed. A cold solution of benzoyl thioarsenite in 
ammonia is precipitated on the addition of solutions of the salts of 
the heavy metals; mercuric chloride yields a white precipitate of 
mercury »*thiobenzoate, (PhC 0 *S) 2 Hg; this crystallises from boiling 
alcohol in slender colourless needles. Under similar circumstances 
salts of bismuth yield a white precipitate which becomes brown after 
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a while; ealte of cadminm also jield a white precipitate, which when 
recrystalHsed from boilin^;^ alcohol is obtained as a yellow compound, 
containing cadminm, sulphur, and arsenic: the precipitate formed by 
salts of nickel is brick-red; the silver compound decomposes violently. 

Phthalyl chloride acts on arsenious sulphide at elevated tempera¬ 
tures, arsenious chloride being formed and thiophthalic anhydride^ 

C 6 H 4 <^q >0 ; the latter is a yellow substance, which melts at 114®, 

distils at 278®, and volatilises with aqueous vapour. When heated 
with resorcinol, it gives a fluorescent substance, whilst with aniline 
and tolnidine, hydrogen sulphide is evolved, and the compound 

C6H4<^^q^^> 0 is formed. A. P. 

Phthalaldehydic Acid. By S. Racine {Annahn, 239, 78—91).— 
The preparation and properties of a-bromophthalide and of phthal¬ 
aldehydic acid have been previously described by the author (Abstr., 
188b, 649). The acid crystallises in monoclinic plates and melts 
at 97®. The calcium salt, Ca(Ct,H 503 )>*f ^HoO, forms monoclinic 
prisms, sparingly soluble in cold water. The silver salt, AgCsHsOs, 
is deposited from a hot aqueous solution in slender needles. The ethyl 
salt, EtCnHaOa, crystallises in needles. It melts at 66° and, like the 
free acid, reduces ammoniacal silver solutions, and combines with 
hydroxylamine. The methyl salt, MeCyHsOs, melts at 44®. The 
acetyl derivative melts at 60—63®, and is soluble in alcohol, ether, 
and chloroform, 

Phthalaldehydic acid unites with hydroxylamine, forming henz- 
aldoximorihocarboxy lie acid, and with phenylhydrazine, forming a 
colourless crystalline compound, CuHioN/), melting at 105°. On 
reduction with tin and hydrochloric acid, phenylphtlialimidine, 
CjiHiiNO, is obtained. 

Hydrohenzamidfricarhoxylic acid, NoCCH’CeHi’COOH)}!, precipi¬ 
tated when gaseous ammonia is passed into an alcoholic solution of 
phthalaldehydic acid. It melts at 187®. A condensation product, 
orthobenzylidenccarboxylie acid, is formed on mixing alcoholic solutions 
of aniline and phthalaldehydic acid. Tiie acid is insoluble in water 
but sparingly soluble in alcohol. It melts at 174®, and unites dii'ectly 
with two atoms of bromine, forming a crystalline compound. 

Diphthalide ether, formed as a byc- 

product in the preparation of phthalaldehydic acid, is a colourless 
crystalline compound melting at 221®. It does not exhibit aldehydic 

qjj/NJT "V 

reactions. Amidophthalide, C 6 H 4 -<^_ CO'O—precipitated when 

gaseous ammonia is passed into a solution of bromophthalide in benzene 
or ether. Amidophthalide melts at 167® and dissolves in alcohol, 
ether, benzene, chloroform, and in hot water and alkalis. It is re- 
precipitated from the alkaline solutions by acids. W. 0. W. 

Benzyl and Benzoyl Compounds. By C. A, Bischoff and 
H. SiBBBRT (An7ialen, 239, 92—110).—Conrad (Abstr,, 1879, 707) 
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prepared ethyl benKylmalonate by the action of benzyl chloride on 
ethyl sodiomalonate, but he overlooked the formation of email quan¬ 
tities of ethyl dibenzylmalonate. JBenzylmalondiamide, 

CtHtCHCCONHO*, 

is obtained by heating alcoholic ammonia and ethyl benzylmalonate 
at 160®. The mother-liquor contains the monamide of ethyl benzyl- 
malonate, irH 3 'CO*CH(C 7 H 7 VCOOEt. The former compound melts 
at 225*^, and the latter at 98°. 

Ethyl dibenzylmalonate^ C(C7H7)4(COOEt)2, is a thick oil. On 
treatment with alcoholic ammonia, it yields a mixture of benzylmalon- 
diamide and the monamide of ethyl benzylmalonate and other pro¬ 
ducts. On hydrolysis with alcoholic potash, 40 ^ams of ethyl 
dibenzylmalonate yielded 20*5 grams of dibenzylmalonic acid and 
5 grams of dibenzylacetio acid. Dihen>zylmalonic acid melts at 162°, 
with evolution of carbonic anhydride. It is soluble in ether, alcohol, 
acetone, benzene, and is sparingly soluble in cold water and hot 
light petroleum. The acid crystallises from alcohol in thick prisms, 
from ether in plates, and from hot water in slender needles. The 
ammonium salt produces crystalline precipitates in solutions of load 
acetate, calcium chloride, and barium chloride, and amorphous pre¬ 
cipitates with mercuric chloride, zinc sulphate, and silver nitrate. 
Dibenzylacetio acid has been already described by Ehrlich (Ber., 8, 
1085 , Avnalen, 187, 21). 

The chief product of the action of orthonitrobenzoic chloride on 
ethyl sodium benzylmalonate is ethyl orthonitrobonzoylbenzylmalo- 
naie, ethyl dibenzylmalonate, and ethyl benzyl acetate. Bthylio 
orthonitrobenzoylbenzylmalonate, N 02 ’C 6 H 4 *C 0 *C( 07 H 7 XC 00 Et) 2 , is 
also formed by the action of benzyl chloride on the yellow sodium 
compound of ethyl mononitrobenzoylmalonate. It melts at 94°, and 
decomposes at a higher temperature with evolution of carbonic anhy. 
dride. It is freely soluble in ether, benzene, acetone, glacial acetic 
acid, and in hot alcohol. The production of this compound by 
these two reactions shows that in the yellow sodium compound of 
ethyl mononitrobenzoylmalonate described by Bisohoff and Rach 
(Abstr., 1885, 264) the sodium is directly attached to a oarbon-atom, 
thus: N 08 -CeH 4 -C 0 -CNa(C 00 Et) 2 . 

Ethyl orthonitrobenzoylbenzylmalonate yields on saponidoation 
with potassium hydroxide, benzylmalonio and orthonitrobenzoic 
acids, and on treatment with alcoholic ammonia it is converted into 
orthonitrobenzamide. W, C. W. 

Combination of Laotonos with Ethereal Salts, By W. Wis- 
LiCENUS (Ber., 20, 2061—2062).—Sodium is without action on a mix¬ 
ture of equimolecular proportions of phthalide and ethyl oxalate in 
ethereal solution, if these compounds are free from alcohol, but yields 
an intensely yellow-coloured precipitate when alcohol is present. 
This compound is best obtained by adding an ethereal solution of 
phthalide (1 mol.) to an ethereal solution of sodium ethoxide free from 
alcohol (1 mol.) and ethyl oxalate (1 mol). The mixture is then 
allowed to remain for some hours. The yellow product is a sodium 
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componnd, and on treatment with an acid yields a domponnd of the 
formula CuHioOs. This crystallises from ether in small, slender 
needles and from alcohol in glistening scales, melts at 121 — 122 ®, and 
is insoluble in water. Its solution in alkalis very readily reduces 
Fehling’s solution at the ordinary temperature, whilst the alcoholic 
solution is coloured a dark violet-red by ferric chloride. 

The foregoing reaction is probably of general application, inasmuch 
as phthalide and ethyl benzoate yield a yellow compound which reduces 
Fehling’s solution, and valerolactone and ethyl oxalate form a colour-* 
less sodium compound under similar conditions. W. P. W, 


Nitro-^-cumldinesulphonic Acid. By F. Mayer (Z?er., 20, 
2066—2068).—Further investigation has shown that the acid obtained 
whentrinitro-V^-cumene is reduced with hydrogen sulphide can be 
diazotisod without displacement of the sulphonic group ; the author, 
therefore, considers it to be a nitro-Y^-cumidinesnlphonio acid (com¬ 
pare this vol., p. 659). 


• • JV JN 

Biazonitro-ylr-CAimenesulphonic acid, lir02*C6Me3<^_gQ obtained 


as a colourless precipitate on diazotising sodium nitro-Yr-cumidine- 
Rulphonate, is a comparatively stable compound which does not evolve 
nitrogen when boiled with alcohol under 250 mm. pressure, and de¬ 
composes extremely slowly when boiled with water. On treatment 
with / 3 -naphthol dissolved in dilute aqueous potash, it yields ft^naph^ 
fJiolazonifro^ylr’-cnmenpsvlphonic arid, C 19 H 17 N 3 SOB -f 2 H 2 O, which crys¬ 
tallises in orange scales showing a metallic lustre, and sparingly 
soluble in water. The alkaline salts are dark-red in colour, and mode¬ 


rately soluble. The calcitun salt crystallises in red scales showing a 
metallic lustre. W. P. W, 


Aromatic Thiosulphonates containing Bivalent Alkyl- 
radicles. By R. Otto and A. Horsing (Ber,, 20, 2079—2088),— 
Ei/iylene tlnvhenzrnrsidplwnate, C 2 H 41 S 2 (S 02 Ph) 2 , is obtained when 
an alct holic solution of potassium thiobeiizenesulphonate (2 mols.) 
is heated with ethylene dihromide (I mol.) at 100® for some hours 
in a reflux apparatus, until all odour of the dibromide has disap¬ 
peared. It crystallises in small, slender, transparent, silky needles, is 
destitute of odour and taste, melts at 84—85®, and is readily soluble 
in benzene and hot alcohol, insoluble in water. On treatment in 
alcoholic solution with potassium hydroxide at 100®, until permanent 
alkalinity is produced, ethylene thiobenzenesulphonate yields a mix¬ 
ture of potassium benzenesulphinate, potassium ethylenedisulphinate, 
and diethylene tetrasulphide; and inasmuch as the addition of ethylene 
mercaptan to a warm alcoholic solution of ethylene thiobenzenesul¬ 
phonate brings about the production of benzenesulphinic acid and 
diethylene tetrasulphide, the authors regard this reaction as taking 
place in two stages;—I. C 2 H 4 ! S 2 (S 02 Ph )2 +* 4 H 2 O = 4 PhS 02 H -t- 
C2H4(S02H)a H- C 2 H 4 (SH) 2 ; II. C 2 H 4 : S^CSOaPh)* -h CaH4(SH)2 == 
2Ph’SOaH + (C 2 H 4 S 2 )a- The salt is also readily saponified by 
barium hydroxide, or when heated with aqueous ammonia at 110 ® 
in sealed tubes. If the hydrolysis is effected by means of potas- 
TOL. Lix. 3 $ 
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gium sulphide, potassium thiobeuzenesulphonate and potassium mer- 
captide are obtained, and the reaction corresponds with that occurring? 
when monovalent alkyl salts are similarly treated (this vol., p. 226), 
When reduced with zinc and hydrochloric acid, ethylene thiobenzene- 
sulphonate yields diethyleiie tetrasulphide and thiophenol, the latter 
doubtless resulting from the reduction of benzenesulphinic acid; if 
it is heated in alcoholic solution with zinc-dust .at 110® for two 
hours, it is converted into zinc benzenesulphinate and zinc mercaptide. 

Ethylene thioparatohienesvlphonateis obtained in like manner by heat¬ 
ing equivalent quantities of ethylene bromide and potassium thiopara- 
toluenesulphoiiate in alcoholic solution. It crystallises in colourless, 
transparent needles having pyramidal terminations, and showing a 
vitreous lustre, melts at 76—77®, has neither odour nor taste, and is 
readily soluble in benzene and hot alcohol, soluble in ether, insoluble 
in water. When saponified with potassium hydroxide, it yields 
diethylene tetrasulphide and potassium paratoluenesulphinate. 

The following details are given in various footnotes:—Potas¬ 
sium thiobenzenesulphonate, with 2 mols. H 2 O; the sodium salt, 
with 1^ mols. H 2 O; potassium benzenesulphinate, with 2 mols. H 2 O; 
and the sodium salt, with 2 mols. H^O, are described; and the 
optical properties of the crystals of the first and last salts are given. 
Ethylene mercaptan, when treated with ammonia and exposed to the 
air for some time, is converted into a compound melting between 86* 
and 90* 

Mixed alkyl tetrasulphidescanbe obtained from sulphinic acids and 
mercaptans containing bivalent radicles: thus, to judge from its de¬ 
composition products, ethylene diphenyltetrasulphide, 

Ph-S2-C2H4-S2-Ph, 

appears to be formed by the action of ethylene mercaptan (1 mol.) on 
benzenesulphinic acid (2 mols.) in alcoholic solution (compare this 
vol., p. 242). 

Pure diethylene tetrasulphide melts at 148—151® without carboni¬ 
sation (compare this voL, p. 463). W. P, W. 

Reduction of Aromatic Thiosulphonates containing Uni¬ 
valent and Bivalent Alkyl-radicles with Hydrogen Sulphide. 

By R. Otto and A. Bossing (Rer., 20, 2090—2092).—When phenyl 
thiobenzenesulphonate in dilute alcoholic solution is reduced with 
hydrogen sulphide, thiophenol and sodium benzenesulphonate are 
obtained, together with a viscous oil of unpleasant odour; this is a 
phenyl polysulphide, probably the tetrasulphide (compare preceding 
Abstract), inasmuch as it is reduced to phenyl bisulphide on treat¬ 
ment with colourless ammonium sulphide. Tolyl parathiotcluene- 
sulphonate when similarly treated yields paratolyl bisulphide, tolyl 
tetrasulphide, and paratoluenesiilphinic acid; thiocresol is probably 
formed in the reaction, but is not found among the products, owing 
to the readiness with which it reacts with toluenesulphinio acid to 
form tolyl bisulphide. Ethyl thiobenzenesulphonate under these con* 
ditions is converted into ethyl mercaptan, benzenesulphinic acid, and 
a phenyl polysulphide, which is reduced to phenyl bisulphide on 
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treaiment with colourless ammonitiin sulphide. Ethylene thioben- 
zenesulphonate when suddenly reduced yields ethylf»ne mercaptan, 
phenyl tetrasulphide, and a substance insoluble in hot alcohol, which 
most probably consists of the products obtained by the action of 
ethylene mercaptan on benzenesulphinic acid (see p. 954). 

W. P. W. 

Halogen-derivatives of Phenylene Dichloracetylene Ketone. 

By T. ZiNCKE and C. Fuoeich (Ber., 20, 2053—2057).— Fhenylene 
tetrachlorethylene ketone (tetrachlorhydrindonaphthene ketone), 

C.H4<gg~>CCl5, 

IS formed when an acetic acid solution of phenylene dichloracetylene 
ketqne is treated with chlorine until the yellow colour is no longer 
visible; the solution after remaining some time in a closed vessel is 
then allowed to evaporate at the ordinary temperature. It crystal¬ 
lises in large, colourless, transparent, monoclinic forms, or in thick, 
white, striated needles, melts at 107—108'', but sublimes at a lower 
temperature with an odour resembling that of hexachlorethane, and 
is soluble in alcohol and acetic acid. Sulphurous acid and potassium 
iodide are without action on the tetrachloro-ketone, but stannous 
chloride converts it into the dichloro-derivativt, whilst hydroxylamine 
hydrochloride docs not combine with it until the two compoui ds are 
heated at 120—100'*, when the oxime of the dichloro-keionc is ob¬ 
tained. 

OrtJiotricliloroinnylhoiizuia arid, CCI 2 ! CCl*C 6 H 4 *COOH, is obtained if 
the tetrachloro-ketone is carefully heated w’ith aqueous soda and a 
small quantity of alcohol, or if the w'arm alcoholic solution is added 
to cold aqueous soda. It crystallises ii» colourless needles or broad 
scales, melts at 103®, sublimes at higher lempenitures without decom¬ 
position, and is soluble in alcohol and acetic acid. The methyl salt 
Ibrms large, colourless, monoclinic (?) tables or prisms, and molts at 
08”. Neither chlorine nor bromine additive com})Ounds of the acid 
have been obtained, but 1 : 2 cthylbenzoic acid, melting at 08°, is 
formed on treating it with sodium amalgam in tlie presence of water. 

_ 

Fhenylene dihromodichlorvthylene ketone^ is 

prepared from the dichloro-kotonc in a similar manner to the tetra¬ 
chloro-ketone, bromine being nsed instead of chlorine, and is crystal¬ 
lised from acetic acid, inasmuch as partial decomposition into bromine 
and dichloro-ketonc occurs if alcohol and ether are employed as 
solvents. It resembles the tetrachloro-ketone in crystalline form, 
melts at 125—128® when rapidly heated, but when cooled and re¬ 
heated, or when heated sloAvly, the melting point is 113—114”. 
Sulphurous acid and stannous chloride convert it into the dichloro- 
ketorie, hydroxylamine hydrochloride and aniline in alcoholic solution 
convert it on boiling into the oxime and anilide of the dichloro- 
ketone respectively, whilst iodine is liberated from alcoholic potassium 
iodide by its action. 

OTthodichlorohromovinylbenzoic acid, CClBr ! CC1*C6H4*C00II, pre¬ 
pared similarly to the trichloro-compound, forms colourless needles, 

3^2 
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melts at 173—174°, and is readily soluble in alcohol. The methyl 
salt crystallises like the trichloro-salt, and melts at 82°. ITeither 
chlorine nor bromine additive compounds of the acid have been 
obtained, but sodium amalgam readily reduces it to 1 : 2 ethylbenzoio 
acid. W. P. W. 


Indoles. By A. Pfulf (Annalen^ 239, 220—223).—Fischer and 
Hess (Abstr., 1884, 1181) have pointed out that phenylindolecarb- 
oxylic acid decomposes at 200° into phenylindole and carbonic an¬ 
hydride. The indole is a pale-yellow oil boiling at 326—327°, soluble 
in alcohol, ether, and benzene. It does not form a compound with 
picric acid. 

Sodium hypochlorite precipitates from a cold neutral solution of 
phenylindolecarboxylic acid,|[Ph : COOH = 1' : 2'], a red, resinous 
mass which after a time becomes crystalline. 

CO'CO 

Phenylpseudoisatin^ CeH^c^ is extracted from the alco¬ 


holic solution of this crude product by boiling it with alcoholic soda, 
removing the alcohol by evaporation, dissolving the residue in water, 
and precipitating tlie isatin by hydrochloric acid. Phenylpseudo- 
isatiu is deposited from ethereal solutions in red plates. It melts at 
134°, and dissolves freely in alcohol, ether, and benzene. 

Acetophenoneplienylhydrazine melts at 97—98°, and is converted 
into diphenylindole [1': 2'] by the action of zinc chloride. This 
indole boils above 360°, and has not yet been obtained in the crystalline 
state. It is soluble in alcohol, other, and benzene, and does not com¬ 
bine with picric acid. W. C. W. 


Indoles from Tolylhydrazines. By J. Raschen {Annalen, 239, 
223—229 ).—Paratolylhydrazitfcpyruvic acid separates as a yellow, 
crystalline pi*ecipitate on adding an aqueous solution of paratolyl- 
hydrazine hydrochloride to pyruvic acid. The acid melts with decom¬ 
position at 158—160°, It is soluble in alcohol, chloroform, and acetic 
acid. The ethylic salt crystallises in needles of a pale-yellow colour. 
It is converted into the ethylic salt of mothylindolecarboxylie acid by 
the action of zinc chloride at 220°. 3 : 2' Methylindolecarhoxylic acid 
melts at 227—228° with evolution of carbonic anhydride and forma¬ 
tion of methylindole [Me = 3] and other products. The acid is 
freely soluble in alcohol, ether, chloroform, and acetic acid. The 
ethylic salt forms colourless needles or plates melting at 158—160°. 
S-McthtjUndole is soluble in alcohol, ether, benzene, light petroleum, 
and in hot water. It melts at f58'5°, and closely resembles indole in 
its reactions with pine-wood, and with nitrous and picric acids. The 
picrate^ C 9 H 9 N,C 6 H 2 (N 02 ) 3 ’ 0 H, is deposited from a hot aqueous solu¬ 
tion as it cools in red needles melting at 151°. 

Paratolylhydrazine-acetone melts at 50—52°. On exposure to the 
air, it deliquesces and forms a resinous mass. 

3 : 2'•Dimethylindole melts at 114—115°, and boils without decom¬ 
position. It is freely soluble in warm alcohol, benzene, ether, and 
glacial acetic acid. The picrate, CioHnN’CeHa(N 02 ) 30 H, is deposited 
from benzene in dark-red needles. This salt melts at 155°. 
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Orthotolylhydrazinepyruvic acid melts at 158—159° with decomposi¬ 
tion. The ethyl salts melts at 61—62°, and is deposited from hot 
alcoholic solutions in slender needles of a pale-yellow colour, 
1 : 2' Methylindolecarhoxylic acid melts at 170—171° with decomposi¬ 
tion, yielding a very small quantity of methylindole. The acid is 
soluble in alcohol, ether, acetic acid, and in hot water. 

W. 0. w. 

Methylindoles. By M. Wenzing (Annalen, 239, 239—247).— 
The preparation of skatole from propylidenephenylhydrazine has been 
previously described by K. Fischer (Abstr., 1886, 806). The hydro* 
chhride, (CsHgNlijHCl, is precipitated from its alcoholic solution by 
ether in white, needle-shaped crystals. It melts at 167—168°. The 
picfate contains picric acid and skatole in molecular proportion. 
Benzylid&fiediskaiole is formed by the action of zinc chloride on benz- 
aldehyde and skatole. It melts at 140—142°, and dissolves in hot 
alcohol, chloroform, ether, and acetic acid. It does not yield benz- 
aldehyde when boiled wdth hydrochloric or sulphuric acids. Hydro* 
skatole formed by reducing an alcoholic solution of skatole with zinc- 
dust and hydrochloric acid, is a colourless oil resembling quinoline 
and piperidine in odour. It boils at 231—232° under 744 mm. pres¬ 
sure (thermometer immersed in vapour). It dissolves freely in alcohol, 
ether, and light petroleum, and the alcoholic solution stains pine-wood 
of an orange colour. The hydrochloride is soluble in water and alcohol, 
but insoluble in ether. The oxalate melts at 126° with decomposition, 
and is insoluble in ether. The picrate is deposited from benzene in 
yellow gi’anular crystals melting at 149—150°. The platinockloride, 
(C 9 HuN) 2 ,H 2 PtClfl, forms yellow needles and is sparingly soluble in 
water. It is decomposed by hot wa«er. Hydroskatolo yields a 
nitroso-derivative. It is an oily liquid, and yields a hydrazine on 
reduction which forms a crystalline sulphate. 

Hydrornethyllcetnle and the iiitrosamine have been described by 
Jackson (Abstr., 1881, 734). Uydromethylkctole boils at 227—228° 
under 742 mm. pressure. The oxalate and picrate are crystalline, and 
melt at 130° and 150° respectively^ The hydrazine forms colourless 
prisms soluble in alcohol, ether, and light petroleum. It melts at 
40—41°, and yields a crystalline sulphate and hydrochloride soluble 
in alcohol. Hydromethylketole forms a crystalline compound, 
CieHittNjS, with phenyl thiocyanate. It is soluble in ether, and melts 
at 100 — 101 °. 

Hydromethyliudole [Me = 1'] boils at 216° under 728 mm. pressure, 
and is volatile in a current of steam. It is soluble in alcoliol and 
ether. Most of its salts are soluble in alcohol and water. The 
platinochloride^ (C 9 £InN) 8 ,H 2 PtCl 6 , is deconjposed by boiling in water. 
The oxalate melis at 103—105°, and the picrate at 155°. 

w. c. w. 

Condenaation of Isobutaldehyde and Methylal with 
Aniline. By W. v. Miller and P. Kinkelin (Her., 20,1934—1942). 
—The author investigated this reaction in the hope of obtaining an 
indole according to the reactions: CHMe 2 *COH + CH 2 O = 
CHMe,*CH(OH)‘COH and CHMe 2 -CH(OH)-COH + = 
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.CPr^-C-CHlCK 

CH<f II y + 2HoO. The product of the reaction had 

no odour of indole, but yielded a base which, when heated with zinc 
chloride, gave small quantities of an indole, probably of the above 
formula. Besides this indole, the author obtained from the zinc 
chloride melt two isomeric bases, CnHuN, and a base, OigHisN. The 
bases, OuHnN, the author believes to be dimethylquinolines. The one 
is solid, melts at 63—65®, and boils at 274—275°; the other is liquid, 
and boils about 265 — 275®. The base, CirHisN, boils about 300°. All 
are being investigated. L. T. T. 

Diphenylenedihydrazine. By R. Arhkidt (A^ivahn, 239, 206 
—215).— D{phcniilt*n(‘difnjdrazin^ Ci 3 Hy(N 2 H 3 ) 2 , is prepared by re¬ 
ducing the diazo-compoiind of diamidodiphenyl with sodium sulphite 
01* stannous chloride. The salts of the base are crystalline ; the nitrate 
is freely soluble in hot water; the sulphate and hydrochloride are 
sparingly soluble. The base is precipitated from solutions of its salts 
by alkalis and also by sodium acetate. It melts with decomposition 
at 165—167°, and dissolves sparingly in alcohol, ether, and chloroform. 
The addition of the theoretical quantity of an aqueous solution of 
potassium cyanate converts diphenylenedihydrazine hydrochloride 
into diphmylenediseniinarhaz'idey CnHt,(NH*NH*CONH 2 ) 3 . This com¬ 
pound is soluble in glacial acetic acid. It melts with decomposition 
between 306° and 308®. The sulphate and hydrochloride are crystal 
line. Diphenylenedinifroiiohydrazine^ CnH 8 (N 2 n 2 *NO) 2 , melts with 
decomposition at 112—113®. It is soluble in acetone, chloroform, and 
acetic acid, but the solutions are unstable. IHphenylmedIhydrazine- 
pyruvic acid, Ci 2 H 8 (N 2 H ! CMe’COOH)^, is freely soluble in acetone 
and in alkalis. It melts at 197—198° with decomposition. Di- 
phenylenedlacetonehydrazine, Ci2Hh(N2H I CMea)^, is very unstable. It 
is freely soluble in alcohol, chloroform, and acetic acid, and melts 
with decomposition at 197—199°, It is converted into diphenyldi- 

CH 

methylindole, C 6 H 5 *C 6 H 3 <[j^lj^^CMe, and diphenyl by the action of 

zinc chloride at 215°. Diphendimethylindole melts at 270°, and bolls 
without decomposition. It is freely soluble in alcohol and acetic acid 
and exhibits the characteristic indole reaction. W, C. W. 

Orthodibenzyldicarboxylic Acid. By Dobrepf (Armalen^ 
239, 65—71).—In addition to the salts of orthodibenzyldicarboxylic 
acid, which have been previously described by Graebe, the author has 
prepared the following salts :—The ammonium salt, Ci 6 Hw 04 (NH 4 ) 2 , 
is very soluble in water; the calcium and barium salts are also very 
soluble, and crystallise with diflSculty. The ammonium salt precipi¬ 
tates basic salts from solutions of lead, copper, and zinc acetates. The 
methyl salt, Ci 6 Hi 204 Me 2 , melts at 100—101° and is freely soluble in 
methyl alcohol, alcohol, chloroform, and carbon bisulphide. The ethyl 
salt, C!i 6 Hi 204 Et 2 , crystallises in needles or prisms and melts at 69—71°. 
It is best recrystallised from hot amyl alcohol. On saturating the 
alcoholic solution with ammonia gas, crystals of ethyl dibenzyldicarb- 
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oxylaminate, COOEt*C 6 H 4 *CH 2 *CH 2 *C 6 H 4 *CONH 8 , are slowly de¬ 
posited. The compound melts between 65° and 68°. 

Dibenzyldicarboxylic acid yields diphthalylic acid when oxidised 
with potassium permanganate, and stilbene when distilled with soda- 
lime. Fuming nitric acid converts diphenyidicarboxylic acid into a 
dinitro-product which is soluble in hot water and in hot alcohol. The 
calcium and barium salts are amorphous, and explode when heated. 
The ethyl salt, Ci 6 Hii(N 02 ) 204 pjt, melts at 60°. 

On oxidation with potassium permanganate, dinitrobenzyldicarb- 
oxyiic acid yields /3-nitrophihalic acid. W. C. W. 

So-called Carbonylcarbazole (Carbazole-blue). By E. Bam- 

beivjBK and R. Mullkti 20,1003—1007).—Suida first described 

this compound (Abstr., 1880, 245) as an anhydride of orthamido- 

C H 'NH 

phenylbenzoic acid, giving it the formula^ The authors 

have re-examined it, and find it to belong to the class of triphenyl- 
methane colouring matters, and to have the constitution 

The authors consider ilie blue colour of the free base to be only 
superficial and due to impurities, and on the addition of strong hydro¬ 
chloric acid it is very much intensified owing to the formation of the 
true dehydrat(»d colouring matter. When treated with acetic acid 
and zinc, the leuco-base is obtained, which crystallises in microscopic 
needles, dissolves in ether to a hluish-violct fluorescent liquid, and is 
reconverted into the colour-base by oxidation. When heated alone 
or with zinc-dust, the colouring matter yields carbazole. A very 
similar substance was also prepared by fusing carbon hoxachloride 
with carbazole. The authors therefore propose the name carhazole-hlue 
for this substance. L. T, T. 

The Hydrocarbon CisHij from Styrolene Alcohol. By T. 

ZiNCKK (Annalen^ 240, 137—147).—In the light of the formation of 
naphthalene-derivatives by condensation lately observed, and especially 
of the formation of »-naphthol from phenylisocrotonic acid (Fittig 
and Erdmann, Abstr., 1885, 545), the author believes the hydrocarbon 
obtained from styi’olene alcohol (phenylglycol) to be /J-phenylnaphtha- 

lene [Ph = 2], and not to have the formula previously 

(Abstr., 1885, 269) ascribed to it. The derivatives will thus be 
(i-phenylnaphthaquinone, ft^pJienylamidcmaphthatjuinone^ &c., the con¬ 
stitution of the last-named, for instance, being [0 : Ph : : 0 = 

1 : 2 : 3 : 4]. This constitution will more fully explain the reactions 
of this hydrocarbon than the one previously given. The one piece of 
evidence that seems to be antagonistic to the naphthalene formula— 
that is, the formation of 0*9 gram of benzoic acid from 1 gram of the 
hydrocarbon—^is probably due to an error in weighing, 2 grams having 
most likely been really taken. A repetition of the experiment yielded 
the lower percentage of benzoic acid. The formation (loo. ciL) of 
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phthalic acid and the acid CbHbOs (probably COOH’CeHi’OO'COOH) 
points to the correctness of the naphthalene formula. 

All attempts to synthesise /8-phenylnaphthalene by other methods 
for comparison with the above hydrocarbon gave negative results. 
Graebe has described (J5er., 7, 792) a phenylnaphthalene which is 
probably the a-naphthalene. Watson Smith has described a /3-phenyl- 
naphthalene obtained by the action of bromobenzene on naphthalene 
(Abstr., 1880,125, 261; see also Smith and Takamatsu, Trans., 1881, 
546). The author questions the correctness of Smith’s view and 
believes the compound rather to be the (perhaps impure) a-derivative. 

L. T. T. 

Action of Chlorine on Phenols. By T. Zinckk (Ber., 20, 2058 
—2061).—In certain cases, chlorinated ketones are formed when 
phenols dissolved in acetic acid are treated with chlorine. Definite 
results have been obtained with the two naphthols, but so far the 
attempts made to isolate the products of the action of chlorine on 
hydroxyquinoline, thymoquinone, catechol, and resorcinol have not 
met with success. 

When a-naphthol is treated with chlorine in acetic acid solution, a 
compound is obtained, which appears to be a chloride of dichloro./8- 

CO'CCl 

naphthaquinone, crystallises in large, colour¬ 

less, rectangular tables, melts at 156—157'", is not decomposed on 
heating, and is sparingly soluble in ether and light petroleum, readily 
soluble in benzene and hot alcohol. Although insoluble in dilute 
.alkali it dissolves slowly in concentrated alkali on addition of alcohol, 
and is converted into phenylenedicliloracetyleneglycollic acid (this 
vol., pp. 54, 728). When the ketone chloride is dissolved in hot alcohol 
and treated with dilute aqueous soda until the reaction is feebly 
alkaline, a compound is formed which, on the addition of an acid, 
separates in slender, orange needles melting at 146°, This is probably 
a hydroxy-derivative obtained by the substitution of hydroxyl for 
chlorine in the ketone chloride; it dissolves without decomposition in 
cold dilute alkali with a yellow colour, but on heating the solution it 
becomes dark red, and yields chlorhydroxy-a-naphthaquinone (m. p. = 
215°) when treated with an acid. I)ichloro-/3-naphthaquinone and its 
chloride, therefore, exhibit a similar series of reactions, inasmuch as 
it is converted into chlorhydroxy-a-naphthaquinone by prolonged 
treatment with sodium carbonate, or by heating with concentrated 
hydrochloric acid. 

The ketone chloride obtained from |8-naphthol under similar con¬ 
ditions crystallises from the acetic acid solution in broad lustrous 
JaminsB, melts at 85°, and is readily soluble in alcohol and acetic acid, 
but quickly resinifies in these solutions. From benzene and light 
petroleum, however, it crystallises in small, glistening scales, which 
melt at 100° to a turbid liquid which becomes clear at 140®. Dilute 
alkali converts the ketone chloride into black resinous products, but 
on treating its solution in^ aqueous alcohol with sodium carbonate, it 
yields a compound which crystallises in thick, glistening, red needles, 
melts at 174°, and is soluble in benzene and acetic acid. The inves* 
tigation w:ill be cpntin^ucd. W. P. W. 
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Action of Chlorine on Aceto-/9-Naphthylamine. By P. T. Cleye 
(lier.f 20,1989—1992).— Acetochloro-^-naphthylamine, CioHeCl’NHAc, 
is prepared by passing chlorine (1 mol.) into a solution of aceto-/3- 
naphthylamine in dilute acetic acid, and precipitating with water. It 
crystallises from alcohol in very slender colourless needles, which 
melt at 147°; it is sparingly soluble in boiling water, readily in 
alcohol. 

Chhro-fi-naphthylaminey CioH 6 Cl 2 'NH 2 , is obtained by treating an 
alcoholic solution of the above acetyl-derivative with hydrochloric 
acid. It crystallises from dilute alcohol in slender colourless needles, 
melting at 59°. The hydroMoride crystallises (with 1 mol. H 2 O) in 
lustrous colourless needles, rather soluble in boiling water containing 
hydfochloric acid. When the base is treated with nitrogen trioxide 
in presence of sulphuric acid, a-chloronaphthalene is formed; when 
boiled with nitric acid, it is oxidised to phthalic acid. 

Dichlormaphthalme, CiolieCl^, is formed when 10 grams of chloro- 
^-naphthylamine hydrochloride dissolved in boiling hydrochloric acid 
is treated with 5 grams of cuprous chloride, and 4 grams of potassium 
nitrate dissolved in 20 c.c. of water added by drops. The product is 
steam distilled, and the yellow oil so obtained, which solidities in a 
few days, crystallised from alcohol; it sopamtes in tabular mouoclinic 
crystals; a : /> : c = 1*5196 : 1 : ? ; = 76° 46'; it melts at 64—35° ; 

Widman’s «-dichloronaphthalene melts at 38°, and crystallises in 
pointed needles. 

When monochloronaphthylainincis heated with soda-lime, a-S-naph- 
thazine (Witt, Ber,^ 19, 2791) is formed. The dichloronaplithalene 
described above is therefore an a-/^-derivative. N. H. M. 

Orthoamidated Aromatic Mercaptans. By P. Jacobson (J>er., 
20, 1895—1903).—The author has previously shown (Abstr., 1886, 
700 and 876) that the anhydro-compounds of orthamidoplienyl mer¬ 
captan are easily formed by the oxidation of thioanilides. He has 
now extended this reaction to the naphthalene series. 

a-Thioacetonaphthalide described by Bernthsen and Trompetter 
(Abstr., 1879, 146) is best obtained by acting on acetoiiapht halide 
with phosphoiic sulphide; it melts at 110—111° (Bernthsen and 
Trompetter give 95—Ob'*). When oxidised with potassium ferri- 

cyanide, this yields ethenylamidonaphthyl mercaptan, CioH6< g^CMe, 

probably identical with that recently obtained by Hofmann (this vol., 
p. 839). The hydrochloride crystallises in needles. Benzenylamido- 
naphtbyl mercaptan, also described by Hofmann (Zoc. cit.,) was similarly 
obtoined from «-thiobeiizouaphtbalide. The picrate yields characteristic 
orange needles, melting at 130—131°. Attempts to prepare amido- 
naphthyl mercaptan by heating the benzyl base with alcoholic potash 
were unsaccessful, but a slightly basic oxidation derivative crystallising 
in yellow scales and melting at 131—132° was obtained. The author 
is unable at present to decide whether this is a diamidodinaphthyl 

NH 

bisulphide, S 9 (CioHfl*N H 2 ) 2 , or a thionaphthoquinonimide, CioH6<;_g_>, 
the percentage composition of which are very similar. When treated 
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•with acetic anhydride, this substance yields diacetylamidonaphihyl 
mercaptan, NHAc'CioHe’SAc, crystallising in long needles, and melting 
at 173*5—175®. When heated with hydrochloric acid at 200—^220®, 
this acetyUderivative is decomposed, ethenylami^pnaphthyl mercaptan 
being formed. 

Ortharnidophenyl mercaptan bisulphide, when heated with acetic 
anhydride, ^|ilds diacetylamidophenyl mercaptan^ NHAc’CeHi’SAc, 
crystallisin^g^ prisms melting at 135®. Phenyl bisulphide and benzyl 
bisulphide are, however, not attacked by acetic chloride, so that this is 
not a gepoceral reaction for bisulphides, and does not decide which of 
the t\<fl^ormul89 proposed for the new compound is the correct one. 

L. T. T. 

Action of Aldehydes on Amidosulphonic Acids. By E. Cahn 
and M. Lange (i>V., 20, 2001—2002).—When sodium naphthionate 
(1 mol.) dissolved in a little water is treated with benzaldehyde 
(1 mol.) and shaken, the condensation product SOsNa-CioHe’N! CHPh 
separates in straw-coloured plates. This is decomposed into its original 
constituents by prolonged boiling with water. The corresponding 
condensation product from a-naphthylaminesulphonic acid and benz¬ 
aldehyde is prepared by adding the aldehyde to an alcoholic solution 
of the sodium salt of the sulplionic acid, and crystallises in concentri¬ 
cally grouped needles. The analogous compound from ^/i-naphthyl- 
atninesulphonic acid and benzaldehyde crystallises in well-formed, 
long, pale-yellow prisms. 

Benzidinesulphonic acid and the sulplionic acid of amido-azo-com- 
pounds yield analogous compounds. N. H. M. 

i8-Naphthylaminesulphonic Acids. By S. Pousltng (Per,, 20, 
2099—2106).— Further examination has shown that the/3-iiaphthyl- 
aminesulphonic acid obtained by heating y3-naphthylamino with 
sulphuric acid at 140® (Abstr., 1886, 890), is not pure, but contains 
three isomerides, of which one is identical with Bronner’s acid (this 
vol., p. 375), and a second, produced in small quantity only, is perhaps 
identical with the r5-acid (loc. cit,, p. 732), whilst the remaining two, 
designated as 1 and 2, are respectively identical with the acids termed 
a and 7 in a patent specification of DahFs. A separation of the acids 
was eflTected by fractional crystallisation of the calcium salts. 

(i^Naphthylaminesulphonic acid, 1, dissolves in about 1700 parts of 
cold water, and is almost insoluble in alcohol. Its salts generally are 
readily soluble in water, yielding solutions fluorescing blue, and, with 
the exception of the silver and copper salts, can be heated at 180® 
without decomposition. The potassium salt with mol. H^O, forms 
six-sided tables; the sodium salt is anhydrous, and crystallises in thin 
four-sided scales; the barium salt, with 4 mols. H-iO, forms long 
prisms, and dissolves in about 23 parts of cold water; the calcium 
salt, with 6 mols. H 2 O, forms large, thick tables, which become 
coloured red on crystallisation from an aqueous solution, and dis¬ 
solve in about 11 parts of cold water; the magnesium salt, with 
mols. H 2 O, forms small crystalline aggregfates; the zinc salt, with 
6 mols. H 2 O, crystallises in prisms; and the lead salt ciystallises in 
small needles, and is anhydrous. The corresponding diazonaphtha^. 
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lencsaipbonic acid, CioH 6 Ni{S 03 , a greenish-yellow, indistinctly crystal¬ 
line powder, yields, when boiled with water, Bayer’s ^-naphtholsnl- 
phonic acid, from which ^-dichloronaphthalene (m. p. 61*5°) is 
obtained on treating its potassium salt with phosphorus pentachloride. 

^•Naphthijlaminesulpliovic acid, 2, dissolves in alxmt 1300 parts of 
cold water, and is almost insoluble in alcohol. Its salts dissolve readily 
in water, yielding solutions fluorescing blue, and show great similarity 
in properties to the corresponding salts of the No. 1 acid. The potas^ 
Slum salt, with 1 mol. H^O, crystallises in small rhombohedra; the sodium 
salt, with 5 mols. H^O, crystallises in large tables; the barium salt, 
with mols. H^O, forms small aggregates; the calcium salt, with 
11 mols. HiO, crystallises in long, yellowish needles, and dissolves in 
about 11 parts of cold water: the amount of water of crystallisation 
in this salt varies with the temperature at which crystallisation takes 
place, and at about 10° crystals are obtained which at once effloresce 
when separated from the mother-liquor; the matjuesium salt, with 
8 mols. H^O, forms small, well-formed crystals; and the lead salt is 
anhydrous. The diazonaphthalenf^snlphonic acid is obtained as a green 
microcrystalline powder, and when boiled with concentrated hydro¬ 
chloric acid yields a chloronaphthalenesulphonic acid, from which, on 
treatment of its potassium salt with phosphorus pentachloride, a 
dichloronaphthalene (probably 1' : 2) is obtained, melting at 48°. 

W. P. W. 

Action of Phosphorus Pentachloride on a-Hydroxynaph- 
thoic Acid. By It. Wolffenstein 20, lt)G6—1907).— 

OhJorocarbo,ryhinphthi(lortho 2 )hosphoric dicit loride^ POCU’O’CioHfi’CCla, 
is obtained by warming a-hydroxynaphthoic acid with j>hosphorus 
pentachloride (rather more than 2 mols.) in presence of a little phos¬ 
phoric chloride, until the mixture is homogeneous. The product, when 
cold, is poured on to ice. It crystallises from light petroleum in trans¬ 
parent, colourless prisms melting at 115°. The compound is analogous 
to that obtained by Anschutz and More {Amialeuy 239, 314) from 
salicylic acid and phosphorus pentachloride. N. H. M. 

Indoles from ^t-Naphthylhydrazine. By A. Schlieper (Anna- 
leny 239, 229—239).—The indoles from «-naphthylhydraziiie aro 
prepared by the same methods which the author employed in the 
preparation of the /:l-naphthindoles (this vol., p. 554). 

a-Naphthylhydrazinepyruvic acid has been previously described by 
E. Fischer (Abstr., 1886, 554). The ethylic salt forms yellow prisms, 
and is freely soluble in benzene, chloroform, ether, acetic acid, and hot 
alcohol. It melts at 100°, and on fusion with zinc chloride yields 
ethyl a-naphthindolecarboxylate and small quantities of indole and 
a-naphthindolecarboxylic acid. Ethyl ot-naphthindolecarhoxylate can 
be distilled in a current of superheated steam. It melts at 170°, and 
dissolves freely in benzene, hot alcohol, and glacial acetic acid, 

NH 

a-Naphtkindolecarboxylic acidy OioHe^Qjj^C'COOH, melts at 202°, 

and decomposes at 210—220°, yielding ^-naphthindole; it is soluble in 
alcohol, ether, and acetic acid, and in alkalis. It is reprecipitated 
from the alkaline solution on the addition of an acid, and from the 
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ammoniacal solution on boiling. The nickel, cadmium, barium, and 
sodium salts are crystalline. 

et-Naphthindole melts at 175®, and dissolves freely in alcohol, ether, 
and benzene. It is less soluble in hot water, dilute acetic acid, and 
light petroleum, and it is deposited from these solutions in colourless 
plates. Theplcrate crystallises in needles. The solution of the indole in 
acetic acid gives a rod coloration with strong nitric acid, a colourless 
precipitate with hydrochloric acid, probably (Ci 2 H»N).,,HCl, and a 
bluish-green precipitate on boiling with hydrogen peroxide. 

%-Hydrouaphthindole is obtained as a crystallisable oil on boiling the 
alcoholic solution of the indole with zinc-dust and hydrochloric acid. 
The alcoholic solution gives a red-violet coloration with silver nitrate, 
ferric chloride, and nitrous acid. The salts of the mineral acids are 
soluble in water. The oxalate is deposited from hot alcoholic solu¬ 
tion in colourless needles melting at 166®. It is precipitated on 
adding oxalic acid to a solution of the base. 

NH 

MethyUd-naphthindole, CioH6<CQjj^OMe, obtained from acetone- 

a-naphthylhydrazine (Abstr., 1886, 555), is soluble in alcohol, ether, 
benzene, acetic acid, and in hot water. It melts at 132°. The 
picrate is deposited from hot benzene in dark red needles, and melts 
at 167—168*. The acetic acid solution of the indole gives a cherry- 
red coloration with ferric chloride, and on the addition of water a 
colouicd precipitate is formed. W. C. W. 

Nitroacenaphthene. By E. Jandbier (OompL rend,, 104,1858). 
—Nitric acid of sp. gr. 1*34 is added drop by drop to a warm satu¬ 
rated solution of acenaphthene in glacial acetic acid, and the product 
crystallised from alcohol, ether, or acetic acid. It forms white, silky 
needles which melt at 155®, and sublime at a low temperature, con¬ 
densing in pale-yellow needles. The nitro-derivative is easily reduced 
by zinc and hydrochloric acid or iron and acetic acid, and the ami do- 
derivative yields a blue-violet product when carefully oxidised. With 
potassium dichromate and sulphuric acid, or with calcium hypochlo¬ 
rite, it yields a green solution and a green precipitate. The diazo¬ 
derivative forms a yellow colouring matter with phenol, and scarlet 
and ponceaus with ^-napbthol or its disulphonic acid. C. H. B. 

Methylerythrohydroxyanthraquinone. By W. Birukofp (Ber., 
20, 2068—2071).—Baeyer and Drewsen (Abstr., 1882, 1099) pre¬ 
pared methylerythrohydroxyanthraquinone [Me : OH =: 1: 4] in very 
small quantity by the condensation of phthalic anhydride and para- 
cresol with sulphuric acid. A yield of 5 per cent, of the paracresol 
employed can be obtained if phthalic anhydride (6 parts) is heated 
with paracresol (2 parts) and sulphuric acid (15 parts; for 10 minutes 
at 160°. The compound crystallises in yellowish-red, or from acetic 
acid in dark-brown, glistening needles, melts at 169—170°, and 
readily sublimes. In alkalis, it dissolves with a red colour; ammonia 
and soda do not dissolve it in the cold, and only sparingly on boiling; 
and with barium oxide and lime it yields insoluble brick-red lakes. 
Fusion witk potassium hydroxide converts it with difficulty into a 
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coloured hydroxyantliraquinone, whilst sulphuric acid dissolves it 
with an orange-yellow colour, and the solution gives a spectrum cor¬ 
responding entirely with that of erjthrohydroxyanthraquinone. The 
ace/yZ-derivative crystallises in yellow needles and melts at 179— 
180 ^ 

^-Methylanthracene [Me = 1] is obtained on distilling methyl- 
erythrohydroxyanthraquinone with zinc-dust. It crystallises in white 
laminae, melts at 199—200®, and is soluble in alcohol, yielding a solu¬ 
tion fluorescing a pale blue. The picrate crystallises in red needles. 
When oxidised with chi’omic acid in acetic acid solution, it is con¬ 
verted into oL-methylanthraquinofie, together with the corresponding 
carboxylic acid if the reaction is allowed to become violent. The 
quitione crystallises in small, white needles, which speedily become 
pale-red on exposure to light; it melts at 1G6—167°, and is readily 
soluble in benzene and alcohol. W. P. W. 


Preparation of Anthranol and Dianthryl. By C. Liebermann 
and A. Gimbel (7>er., 20, 1854—1855).—These two compounds can 
easily be prepared by the reduction of antliraquinone by tin and acetic 
acid. If 10 grams of anthraquinone is dissolved in 500 grams of 
boiling glacial acetic acid, 25 gi-ams of zinc added, and then a few c.c. 
of fuming hydrochloric acid added from time to time, almost all the 


quinonc is reduced to anthranol, C 6 H 4 <r | yC 6 H 4 , wliich is then 

\KOJiy 


precipitated by pouring the solution into acidulated water. If, how- 
evoj’, 10 grams of anthraquinone are added to just enough glacial 
acetic acid to form a thin paste, this then heated to boiling, 40 grams 
of tin added in two or three portions, and finally about half as much 


fuming hydrochloric acid as there was acetic acid, the r(»duction takes 


place almost entirely to dianthryl (dianthranyl), a small quan¬ 

tity of anthracene being formed at the same time. Dihromodianthryl 


is obtained by the action of bromine on a carbon bisulphide solution 
of dianthryl. It fonns pale yellow prisms which melt considerably 
above 300°. L. T. T. 


Terpenes and Ethereal Oils. Part V. By 0. Wallach 
(AnnaZen, 239, 1—54). The eight isomeric terpenes may bo dis¬ 
tinguished fi’om each other by comparing the properties of their 
compounds with HCl, HBr, HI, &c., as shown in the following 
table (p. 966.) 

The compounds of the terpenes with 2 mols. HBr, HI, Ac., may be 
conveniently prepared on the small scale by saturating glacial acetic 
acid with hydrogen chloride, and adding this solution to the terpene 
dissolved in acetic acid. When the pixiduct is poured into icc-cold 
water, the compound separates in the pure state. 

The bromides are prepared by adding bromine to the terpene 
diluted with ten times its volume of glacial acetic acid. They are 
purified by recrystallisation from warm ethyl acetate. The hydro¬ 
chlorides are easily decomposed by boiling with glacial acetic acid 
and anhydrous sodium acetate, the chief product being the original 
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Pinene. 

Camphene. 

Limonene. 

Dipentene. 

j 

159—161® 

160—161° 

175° 

180—182° 


48_«.490 

. 

207—208 

decomposes 



C,oH, 8 ,HC 1 pt. 

about 125° 


_ 

CinHifl.TIBr. M. p. 

90° 

_ 

. 


CinHi«, 2 H()l. 


r5oi^ 

60° 

C,AlTifl, 2 B[Rr. . 



[64]* 

64 

CinHi«. 2 HI. 

_ 


i[77 or79°1* 
104—105* 

77° or 79° 

O'lnUi aISiTa ft «ft • • • • ft ft 


_ 

125° 

» ...... 

_ 




Colour with acetic anhy¬ 
dride and cone. H 3 SO. 1 .. 

pink or yellow 

yellowish 

red 

1 

red 



Sylvestrene. 

Terpinolene. 

Terpinene. 

Phellan- 

drene. 

^ „ TB- t>t.. 

II 

185—190° 

180“ 

about 170° 

CioH,8 . 





_ 

_ 



Cionn,iici 1 ^ ipj.. 

_ 

_ 

_ 


CiAlIi-.HRr. M. nt. ..... 


_ 


_ 

Cu»lI|«, 2 IfCL „ . 

72“ 

72 

t 

_ 


C,oHtfi, 2 HBr. „ . 

t 



C,ftEifi. 2 HL 

66—72“ 

t 



1 ft •• 

136“ 

116° 

__ 

_ 

C/i#iBri«« 


155° 

94° 

red 

2 II 

Colour with acetic anhy¬ 
dride and cone. H 2 SO 4 .. 

blue 

red 

rod 


terpene. If pincnc monohydrochlorido is treated in this manner at 
200® for four hours, it yields camphene. The conversion of pinene 
into dipentene, terpinolene, and terpinene, has been previously 
described (Abstr., 1885,550, and 1886, 70). Pure pentene and all 
its derivatives are optically inactive. The dihydriodide, CioHi6,2HI, is 
deposited from lip^ht petroleum in two distinct forms, namely, in 
rhombic crystals [a : 5 : = 0*6644 : 1], melting at 77®, and in mono- 
clinic crystals [a : t : c = 1*0269 : 1 : 0*92619; p = 49® 64'], melting 
at 78—79°. Pure dipentene is converted into terpinene by treatment 
with alcoholic sulphuric, or hydrochloric acid. 

Cineol, cajeputol, and eucalyptol are identical. This substance 
crystallises when it is cooled in a freezing mixture, 

Terpinolene is obtained by boiling terpene hydrate, terpineol, or 
cineol, with dilute sulphuric or phosphoric acid. The melting point 
of the freshly prepared tetrabromide is 116®, but old specimens melt 
at about 112®. At the moment of fusion, a slight evolution of gas is 
perceptible. Solutions of the tetrabromide are optically inactive. 

• Identical with the corresponding dipentene compounds, 
t Probably identical with the corresponding dipentene compounds. 
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By the action of hydrochloric, hydrobromic, or hydriodic acids on 
terpinolene, the hydrochloride, hydrohromide, <fec., of dipentene are 
formed. Pure sylvestrene hydrochloride is obtained by saturating 
Swedish oil of turpentine (b. p. 174—178®) diluted with ether with 
dry hydrogen chloride. After an interval of two days, the ether is 
distilled off, and the residue is poured into shallow dishes, when the 
hydrochloride slowly crystallises out. The operation should be 
carried out in winter. After recrystallisation from warm alcohol, the 
hydrochloride melts at 72®. It is less soluble in ether and in light 
petroleum than dipentene hydrochloride. The ethereal solution is 
powerfully dextrogyrate. Sylvestrene boils at 175—178°; an intense 
blue coloration is produced by adding a drop of strong sulphuric or 
nitric acid to a solution of the hydrocarbon in acetic anhydride. 
Sylvestrene regenerated from the hydrochloride is identical with the 
hydrocarbon present in Swedish oil of turpentine. It is dextrogyrate. 

The hydrochloride, hydrobromide, and tetrabromide crystallise in 
the monoclinic system. 

The hydrochloride forms plates, a : 5 ; c = 2*0199 : 1 : 2*7641; 
^ = 76° 32f. 

The hydrobromide also forms plates, a : 6 : c = 1*8887:1 : 2*6937; 
P = 73° 14'. 

For the tetrabromide, <x ; 5 : c = 1*2166 : 1 : 1*658] ; p = 46'^ 9'. 

Terpincne is obtained b\^ gradually adding 70 c.c. of strong suljihuric 
acid to two litres of oil of turpentine. The mixture is kept cool and 
is well shaken. After an interval of two days the acid is neutralised 
with soda, and the terpinene distilled over in a current of steam. 
Dipentene, phellandrenc, and cineol also yield the same hydro¬ 
carbon. 

Terpinene nitrite, CmHie'NoOa, is obtained in crystals l\y adding 
sodium nitrite in small quantities to a mixture of terpinene, acetic 
acid, and water. The compound is deposited in the eourso of two 
days at the ordinary temperature, or immediately in working on the 
small scale if the vessel coutaiuing the mixture is dipped for an 
instant Into hot water. 

The nitrite melts at 155®. It is insoluble in water and light petro¬ 
leum, but dissolves freely in alcohol, ether, and ethyl acetate. 

The solutions are optically* inactive. The nitrite divssolves in strong 
hydrochloric, suljdmric, and acetic acid.s, and is reprccijhtated un¬ 
altered on diluting the acid solutions. On reduction with stannou.s 
chloride, the nitrite is converted into a base which has not yet been pro¬ 
perly investigated. Ter{>iniiio is not converted into cani})hcne or any 
other terpene by treatment with alcoholic sulphuric acid, or strong 
sulphuric acid. 

The properties of phellandrene have been recently described by 
Pesci (Abstr., 1886, 1038). The aqueous solution is dextrog\*rate. 
but the nitrite is Iflsvogyrate. The nitrite behaves like a saturated 
compound, and does mot destroy the colour of bromine-water. 
Phellandrene has not been obtained in a pure state. It ca.sily changes 
into dipentene* or terpinene-derivatives. 

The author proposes the following formulae for the terpenes— 
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Pinene liydroohloride. 
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1 
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Ah 
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II II 

1 

II 1 
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CH, 

HC CH, 
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\ 

C 

1 

1 

Y 

CH, 

CHj 

1 

CH, 

Dipentene. 



Phellandrene. 


w. c. w. 


Conversion of Dextrorotatory Terpene from Russian Tur¬ 
pentine by means of Hydratation and Dehydratation. By F. 

Flawitzkt (Ber., 20, 1956—1965).—The dextrorotatory terpene 
employed was prepared from steam-distilled Russian turpentine by 
fractional distillation and treatment with dry potash; it was then 
warmed with sodium. It boils at 155 5—156*5® (corr.), sp. gr. 
= 0*8764 at 0^ and 0'8600 at 20® (water at 4® = 1). Coefficient of 
expansion between 0^ and 20° = 0*00095. At 20° (with 100 mm.) 

I o7.tc 

[«]d== + 27*5. [a]i>= ~ 22*0®. Molecular refraction 

= 71*24. The terpene was treated with twice its weight of a mix¬ 
ture of 3 parts 90 per cent, alcohol and 1 part sulphuric acid of sp. gr, 
1*64. After six days, the solution was separated from the 
unchanged terpene, decomposed by water (kept cool with ice), and 
the portion which separated washed first with water, then with 
alkali. The product, when dried over potash, showed rotation (with 
100 mm.) [a]D = + 36*6®; that is 8*1° more than in the case of the 
original terpene. The product precipitated from the solution 
dissolved in alcoholic sulphuric acid only to the extent of one half; 
when steam distilled, it gave three distillates having different rotatoty 

f owers. A substance boiling at 213*7® to 217*7® was obtained. 
«]d = + 44*5 at 19*6° {with 100 mm.). Analysis showed it to be a 
hydrate, CioHie,H20. It forms a thick liquid, insoluble in water, 
miscible with alcoholic sulphuric acid, and has a peculiar odour and 
a bitter burning taste. Sp. gr. = 0*9335 at 0° and 0*9189 at 19*6®. 
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Coefficient of expansion = 0-00081. [a]D=+48*4. Molecular refractive 
power = 77 28. A table is piven showin/a^ the similarity between the 
dextro- and IsBvo-terpene hydrates. When the hydrate is saturated 
with hydrogen chloride, the hydrochloride CioHi6(HCl)a is formed; 
this crystallises from alcohol in tabular crystals melting at 49*5°. 

The fraction of the substance of the rotatory power [ajp = + 35*6^, 
which boiled below 210*, gave [»]© = + 40 0°. When purified by 
repeated distillation over sodium, it boiled at 173—176°, and crystals 
separate on cooling it to —25*. After being again distilled, it was 
pure, [a]n = + 49*1 at 15°. Sp. gr. = 0 8627 at 6® and 0*8480 at 
20°. Coefficient of expansion = 0*0U089. [»]» = 4- 57*6. It differs, 
therefore, distinctly from the original terpene, but resembles laevo- 
isoterpene, and is, therefoi'e, described as dextro^uoterpene. 

The new doxtro-isoterpone resembles the doxtro-isoterpene from oil 
of lemon in its molecnlar refraction and other physical properties. 
When the new isoterpene is saturated with hydrogen chloride, it 
liecomes heated, but no crystalline hydrochloride separates. The 
dihtfdrochloride, Ci<)Hi(i(HCl)., is obtained by saturating the solution of 
the torpene in glacial acetic acid with hydrochloric acid,, and adding 
water; it separates from alcohol in crystals melting at 49“. 

N. H. M. 

Action of Glacial Acetic Acid on L 8 BYog 3 rrate Camphene. 

By J. Lafont (Compt, rend., 104, 1717—1719).—Leevogyrate cam- 
phene, obtained by the action of alcoholic potassium acetate at 150° 
on tercbonthene hydrochloride, was heated with I’o parts of 
glacial acetic acid in sealed tubes at 100° for about 60 lioui^s. Tho 
product was then distilled in a vacuum, and the portion boiling above 
100° was again treated in the same way, this process being repeated 
six times. The final product was w'ashed with water and fractionated 
in a vacuum. The fraction boiling at 155—158° under normal pres¬ 
sure consists of non-combined cam phene, the robitory power of 
which has diminished to [ai]i, = — 19^ 53'. It j^elds a hydro¬ 
chloride with a rotatory power [a]Ti = 4* 9° 32'. 

The fraction boiling at 125—127° under a pressure of 35 mm. con¬ 
sists of a dextrogyrate acetate, which is liquid at the ordinary tinupe- 
i*ature, but becomes pasty at —50°; sp. gr. at 0° =: 1*002; rotatory 
power [«]d = + 19° 4i'. If heated wdth alcoholic potash in 
sealed tubes, it yields borneol, which when purified by sublimation 
molts at 211°. Its rotatory power is [ajn = 4- 14° 51'; when treatt^d 
with nitric acid, it yields a camphor which melts at 175°, and has a 
rotatoiy power [ajp = — 20* 

The action of acetic acid on Isovogyrate oamphene yields only one 
acetate, which is dexti'ogyrato, and when this is treated with alcoholic 
potash it yields potassium acetate and camplienol only. 

C. H. B. 

Black Pepper Oil. By L. A. Eberhardt (Arch. Pharm, [3], 25, 
615—519).—The oil had a specific gravity of 0 87352 at 15°, and 
showed a greenish colour, due neither to chlorophyll nor to copper. 
At 22°, the oil had a Iwvorotatory power of 3*2° in a column 100 ram, 
long. On rectification, a very small quantity passed over at 160®. 
Fractions obtained at 170^ 176°, and 180° were colourless ; 190° faint 
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green; 250® green; 310® brown-green. Above 310®, a brown tenacious 
residue was obtained in which phenol could not be detected. 

The 170® fraction, when rectified under reduced pressure, gave a 
terpene boiling at 164—166°, and showed a left-handed rotation of 
7’6° in 100 mm.; it gave numbers agreeing with the formula CioHjit, 
and a vapour-density of 480® by Hofmann’s method. The com¬ 
position of the other fractions was much the same as this. The 
terpene hydrate was obtained by Tilden’s method (this Journ., 1878, 
247). The tetrabromide wfifcralso obtained in well-crystall!sod forms. 
The oil consists of a Isovorotatory terpene and isomeric compounds of 
higher boiling points. J. T. 

^-Chloronitro-camphor. By P. Cazbneuvb (Bull Soc. Ohim., 
47, 926—927).—The /3-chloronitro-camphor previously described 
(Abstr., 1884, 1041) is more readily soluble in alcohol than the 
a-compound, and may, therefore, be separated from its isomeride by 
washing the mixture with 80 per cent, alcohol. On spontaneous 
evaporation, the solution obtained deposits microscopic crystals 
which may be purified by repeated recrystallisation from 93 per cent, 
alcohol. Thus obtained it is a soft camphor-like substance, crystal¬ 
lising in microscopic arborescent forms; it softens at 91®, and melts at 
98®; it is dextrorotatory, an examination of its alcoholic solution 
showing it to have the rotatory power [«}/ = -h 10‘5®. The chlorine 
in this compound is much less stable than in its isomeride, as alkalis 
decompose it at the normal temperature, metallic chlorides and 
nitro-camphors being formed. Sodium ethosid© also attacks it, 
sodium chloride, and what appears to be an ethyl ether of a nitro- 
camphor, being formed. A copper-zinc couple also decomposes it, 
nitro-camphor being produced. The a-compound yields the same 
reactions, but only on prolonged boiling; the nitro-camphors formed 
are, however, the same in each case. A. P. 

Strophanthus and Strophanthin. By A. W. Gkeeard (Pharm, 
J. Trans, [3], 17, 923; comp, this vol., p. 991).—Boiling alcohol com¬ 
pletely removes both oil and extract from Strophanthus seed at one 
operation; the oil can then be easily poured from the extract, and 
adhering ti'aces washed away with a little ether. The author was, like 
Elbome, unable to obtain any alkaloid from the hairs of Strophantus 
seeds. 

Strophanthin was prepared by dissolving the alcoholic extract, 
filtering, adding tannic acid in excess, and then collecting the pre¬ 
cipitate, which after washing was mixed with basic lead acetate. The 
mixture was then dried, exhausted with warm alcohol, and filtered. 
Traces of lead were removed by hydrogen sulphide, and on evaporation 
strophanthin was obtained as a scaly residue, which was finally puri¬ 
fied by solution in water and treatment with animal charcoal. 

Strophanthin has well-marked glucosidal characters. The author 
was unable to obtain strophanthin in crystals as described by Fraser. 

R. R. 

Cubebin. By E. Schab {Arch, Pharm. [3], 25, 631—539).— 
Cubeb powder when extracted with ether yields a compound which 
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closely resembles aconitine and digitalin in its reactions, and also 
shows some resemblance to veratrine and morphine. This is probably 
cnbebin, a non-nitrogenous, indifferent substance occurring crystallised 
in cubebs. Comparing cubebin and veratrine, the sulphuric acid test is 
most characteristic when the substances are dissolved in chloroform. 
On contact with concentrated sulphuric acid, cubebin gives at once an 
intense purple-red colour at the surface of contact, whilst veratrine 
passes through orange-yellow, yellowish-red, and blood-red to purple-red 
also a characteristic fluorescence appesR^ in the latter case. Cubebin^ 
unlike veratrine, gives no purple-chcrry-red colour with concentrated 
hydrochloric acid, neither do cane-sugar and slightly dilated sulphuric 
acid give the very characteristic colour reaction of veratrine. S ulphurio 
acid,containing 10 to 15 per cent, of water gives with cubebin after a 
longer or shorter time, according to the strength of tlie acid and tho 
temfwjrature, the beautiful red tint described by Grandeau as produced 
by digitalin with concentrated sulfdiuric acid. A little bromine 
added to the cubebin mixture produces sooner or later the strong blue- 
red coloration which has been consider(‘d as characteristic of digitalin. 
These two substances can be distinguished by their reactions witli 
phosphoinolybdic acid and with liydrochloi’ic acid. The i*eactions of 
cubebin and aconitiue are also compared and but slight differences 
were observed. The author hopes to investigate further. J T. 

Pterocarpin and Homopterocarpin from Sandal Wood. 

By Cazenevve and Hcgounenq (CompL remd., 104, 1722—1725).— 
Powdered sandal wood is mixed with an equal weight of calcium 
hydroxide, moistened wdth water, dried on a sand-bath, and extracted 
with ether. The colouring matter and teains unite with the lime and 
form compounds insoluble in ether. The yellow ethereal solution is 
distilled to dryness, tho residue dissolved in alcohol of 93®, and after¬ 
wards recrystallised from alcohol and finally from ether. I'he 
product is a mixture of j)terocarpin and homopterocarpin, and these 
can be separated by means of carbon bisulphide, which dissolves the 
homopterocarpin. 1 kilo, of sandal w^ood yields about 5 grams of 
liomopterocarpin and 1 gram of pterocarpin. 

Pterocarpin^ CioH^Oa, forms white lamellar crystals insoluble in 
water and in cold alcohol, but somew hat more soluble in the hot liquid, 
slightly soluble in ether, from which it crystallises in lamellce, 
insoluble in carbon bisulpliide in the cold but slightly soluble on 
heating; readily soluble in chloroform, from %vhich it crystallises in 
large monoclinic prisms with lievohemihedral faces. When dissolved 
in chloroform, it has a laovorotatory power [«]> = — 211"'. When 
heated, it becomes pasty above 145®, and melts at 152° with slight 
decomposition. It has a neutral reaction, is insoluble in acids and in 
concentrated potash solution even when boiled, gives a green colora¬ 
tion with concentrated nitric acid, and is decomposed by fused potash 
with development of an odour of coumarin. 

Homcrpterocarpin^ CiaH^Os, has the same general properties as 
pterocarpin. It crystallises well in needles which are soluble in ether, 
chloroform, benzene, and carbon bisulphide. It is strongly leevo- 
gyrate, and when dissolved in chloroform has a rotatory power 

3^2 
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=s — 199°. It softenR at 70°, begins to melt at 82°, and ia 
rompletoly fused at 86°; solidification takes place rery slowly. 
Concentrated potash solution has no action even ab 200°, but with 
fused potash it yields carbonic anhydride and phloroglucol, and an 
odour of coumarin is perceptible. When homopterocarpin is heated 
with twice its weight of concentrated hydrochloric acid at 120° for ten 
hours, it yields a red-brown, lustrous product which seems to be 
resorcinol ether, 0H*C6H4*0*C6Hi‘0H. The supernatant acid has a 
yellow colour, and when the acid is expelled and the liquid mixeil with 
ammonia a very fluorescent substance is obtained. Methyl chloride is 
also formed in this reaction. Thi.s result indicates that homoptero¬ 
carpin contains the resorcinol-group with one or several methyl- 
groups. In its stability and general properties, it resembles the 
internal anhydrides of the benzene series, especially coumarin. 

The compound now described as homopterocarpin was formerly 
called pterocarpin (Bull. Soc. Chim.^ 1874). C. H. B. 

Bitter Principle of Calamus Root. By A. Quvrnm (Annalm, 
240, 92—110).—The author has repeated the experiments of Thoms 
(Ahstr., 1886, 895). and obtained the following results: (1) the 
acorin prepared by Thoms’ method contains nitrogen; it is a mixture 
of ethereal oil, acid, and bitter principle. No sugar is formed when 
it is boiled with dilute alkali. (2) Thoms’ acoretin is not a product 
of acorin but forms tbe bitter principle contained in that substance. 
Acoretin is not reduced by nascent hydrogen but remains unaltered. 
When calamus root is steam distilled, a distillate containing methyl 
alcohol is obtained, N. H. M. 


Chlorophyll. By E. Schunck (Proc. Rny. Soc.,42, 184—188).—The 
author prepares compounds of phyllocyanin and carbonic anhydride. 
Carbonic anhydride passed through alcoholic phyllocyanin in the pre¬ 
sence of ferrous hydrate gave no result. With copper oxide, a slight 
action took place. With zinc oxide, the colour of the pbyllocyaniu 
changes to bluish-gi’ecn, exhibiting absorption-bands similar to thoseof 
phyllocyanin zinc acetate. On adding acid, it is decomposed into phyl¬ 
locyanin and carbonic anhydride. The absorption-bands and general 
properties of phyllocyanin zinc-compounds resemble those of chloro¬ 
phyll. In order to determine their I’elative stability, compounds of 
phyllocyanin with zinc, fen*ou8, and cupric acetates together with 
uncombined phyllocyanin and chlorophyll were exposed to air and day¬ 
light. The cupric compound was very stable, whilst the zinc- 
compound decomposed almost as easily as chlorophyll itself, the 
ferrous compound holding a position between the zino-compound and 
uncombined phyllocyanin. On boiling phyllocyanin with aqueous 
potash and zinc-dust, and acidifying with acetic acid, a precipitate is 
obtained which dissolves in ether, giving absorption-bands similar to 
those of phyllocyanin zinc acetate, but moved further away from the 
red. Compounds having characteristic absorption-bands are also 
obtained by the action of hydrochloric acid and tin on phyllocyanin. 

£[. SI. T« 
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Derlvatiyes from d^-Quinolinedisulphonio Acid. By W. 

La C08TE and F. Valeub (ifer., 20, 1820—1827).—The author has 
already described (Abstr., 1886, 629) a-dihydroxyquinoline obtained 
from the above acid. The hydrochloride, C9NH5(0H)2,HC1 + H^O, 
crystallises in plates, is soluble in water, and melts at 254—266®. 
The platinochloride form a yellow, crystalline precipitate; the pierate 
yellow needles, soluble in warm water and alcohol, and melting at 
227—237®. The dibenzoate, C 9 NH 6 (OBz) 2 , yields white needles whicli 
dissolve in alcohol, ether, &c., but not in water or alkalis; it melts 
at 130—134". 

The monacetate crystallises in white needles, soluble in alcohol, 
ether, and boiling water, and melting at 115—117"'; no diaceto-com- 
pound could bo obtained. Methoxy^hydroTj/quinoiine, OH’CgNHa’OMe, 
IS formed by the action of methyl iodide on dihydroxyquinoiine 
dissolved in alcoholic potash. It forms an unstable oil soluble in 
boiling water. The hydrochloride crystallises in anhydrous needles, 
which under water become converted into prisms containing 1 mol. 
HaO; it is soluble in hot water, and melts at 255—259®. The 
platiuochlorlde forms insoluble needles which decompose when heated 
with water. The pierate yields yellow needles soluble in boiling water, 
and melting at 221—226®. Pimethoxytjuhudiue, ,C 9 NH 5 (OMe) 2 , is 
produced when methyl iodide is heated with a magma formed of di¬ 
hydro xyquinoline, potash, and very little methyl alcohol. It forms an 
oil which is not volatile with steam. The hydrochlonde is left as an 
oil on evaporating its aqueous solution, but may he obtained crystalline 
from ether; it melts at 262—266°. The platiuochlorlde forms dark-red 
monocliiiic crystals; the pierate broad, yellow needles melting at 
102—104®; the methiodide pale-yellow crystals melting at 210—212®. 

L. T. T. 

Existence of two Series of 4-(Ana)substituted Derivatives of 
Quinoline. By E. Lellmann 20, 2172—2177).—When quino¬ 
line (1 part) is sulphonated with fuming sulphuric acid (5 parts), 
containing 1 part of sulphuric anhydride dissolved in 2 parts of 
ordinary sulphuric acid, at temperatures rising by 20® intervals 
between 180® and 260®, the yield of anaquinolinesulphonic acid is found 
to gi'adually increase with the rise ot temperature. After remo\al 
of the greater part of the orthoquinolinesulphonic acid by crystallisa¬ 
tion, the ana-acid can readily be obtained by heating the mixed crystals 
of the later separations at 110®, when it effloresces and can be separated 
by means of a sieve from the ciystals of the ortho-acid. The ana-acid 
prepared in this way is identical with that obtained by the author and 
Lange from nietamidobenzenesulphonic acid by 8kraup*s reaction 
(this vol., p. 737), also with that obtained by La Coste and Valeur by 
snlphonating quinoline (this vol., p. 379), and erroneonsly described 
by them as anhydrous, but it differs from that prepared by Fischer and 
Kiemerschmid by direct sulphonation (Abstr., 1883, 91). 

Fusion with a large excess of potassium hydroxide converts fhe 
author’s anaquinolinesulphonic acid into a mixture of hydroxy-and 
dihydroxy-quinoline, pihydroxyquinoline, C 9 NH 6 (OH) 2 , crystallises in 
large, glistening, gremish-brown needles, becomes brown at 260®, 
melts awve 320®, and is soluble in all the ordinary solvents. It yields 
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a hydrochloride which crystallises in lustrous, yellow needles, and is 
decomposed by water, but it does not form a platinochloride. Hydroxy- 
quinoline, CsNHe’OH, forms small, silvery scales, becomes brown at 
210'*, melts at 224°, and on fusion with potassium hydroxide is 
partially converted into the foregoing dihydroxyquinoline; its 
•platinochloride^ (C 9 NH 70 ) 2 ,H 2 PtCl 6 + 4 H 3 O, crystallises in long, broad, 
brittle needles. This hydroxyquinoline differs from those obtained 
by Skraup’s reaction from ortho-, meta-, and para-araidopheiiol, but 
resembles, in its melting point and other properties, the so-called 
/3-hydroxyquinoline prepared by Skraup from amidoquinoline (m. p, = 
109—110°), formed by the reduction of the nitroquhioline (m. p. = 72°) 
isolated by Clans and Kramer from the product of the direct nitration 
of quinoline (Abstr., 1885, 908); it is probably identical also wdth 
Riemerschmid’s hydroxyquinoline obtained by the fusion of his 
4-quinoline8ulphonic acid with soda (Inaug, Dissert; comp. Abstr., 
1883,91). 

Rejecting the hypotheses (1) that the quinolinesulphonic acids 
prepared by Riemerschmid and himself differ only in the fact that the 
former is anhydrous and the latter hydrated, or (2) that Riemerschmid’s 
acid contains the sulphonic group in some position other than 4, and 
that intramolecular change to the 4-position occurs during fusion, the 
author regards the two acids as isomeric 4-quiuoliiieaulphonic acids, 
and ascribes their isomerism to a cause similar to that obtaining in 
the case of the 4-quinolinecarboxylic acids (this vol., p. 602). The 
formation of the same hydroxyquinoline from the two isomerides is 
accounted for by assuming that only one of the two (supposed) possible 
hydroxy-derivatives is stable at the high temperature, and that the 
unstable form undergoes changes into this during the fusi«)n. 

W. P. W. 

Action of Aniline on Mixtures of Alliphatic Aldehydes. 

By W. V. Millek (Jier., 20, 1908—1911).—Extending his own and 
Doebner’s (Abstr., 1884, 1375) and C. Beyer’s (Abstr., 1886, 629) 
work, the author has studied the action of aniline on a mixture of 
isobutaldehydo and acetaldehyde in the presence of hydrochloric acid. 
The product contained quinaldine and a-isopropylquinolinc, the latter 
corresponding with Uoebner’s description (this vol., p. 604). The two 
bases were separated by means of their platinochlorides, that of quin¬ 
aldine being the less soluble. L. T. T. 

Action of Aniline on a Mixture of Acetaldehyde and Prop* 
aldehyde. By G. Rohde (J5er., 20, 1911—1915).—The author 
prepared a~0-dimethylqtdnoUne by the action of aniline on tiglic 
aldehyde (Lieben and Zeisel, Abstr., 1886, 783). It crystallises in 
rhombic plates or prisms, melts at 66°, and boils at 265—260°. It is 
slightly soluble in water, readily in organic solvents. The platino* 
chloride and picrate are both crystalline. Another quinoline base 
was formed in small quantity at the same time, but has not yet been 
identified. When a mixture, of acetic and pi*opionic aldehydes was 
used in place of tiglic aldehyde the same dimethylc^uinoline was 
formed, together with a-ethyl-jS-methylquinoUrfe and qtunaldine. 

When quinaldine is fused with bensil, an acridine base is formed 
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It is crystalline, and melts at 173®. Dimethylqninoline under like 
treatment yields two other bases melting at 120° and 240° respec¬ 
tively, and now under investigation. L. T. 

Action of Aniline on a Mixture of Propaldehyde and 
Methylal. By W. v. Miller and P. Kinkelin {Ber,, 20, 1916— 
1918). —In this reaction, ^-methylqiiinoline and a-ethyl-/3-methjl- 
quinoline are formed. When formaldehyde is substituted for me- 
thylal, y8-raethylquinoliiie and 7-ethyl-/l-metliylquinoline are formed, 
but the yield is very smaJl. Attem[)t8 to prepare quinoline by the 
action of aniline on a mixture of formic and acetic aldehydes were 
unsuccessful. L. T. T. 

Condensation of Quinaldine with Aldehydes. By W. v. 

Miller (/ier., 20, 2041).—A note calling attention to the point 
brought out in the researches of the author’s pupils (see following 
Abstracts), that the first product of the condensation of quinaldines 
wdth an aldehyde is an aldol-like compound, which, however, cannot 
l>e isolated in every case, owing to the readiness with which it loses 
the elements of a molecule of water and is converted into an unsatu¬ 
rated compound. W. P. W. 

Action of Isobutaldehyde on Quinaldine. By J. C. A. Brunner 
(i/er., 20, 2041—2<t42).—When equal weights of quinaldine and 
zinc chloride are heated at liJO'" with twice the theoretical quantity of 
isobutaldehyde, condensation occurs, and the product, after washing 
with hot water and aqueous soda } ields, on extraction with ether and 
evaporation of the ethereal solution, a crystalline base, and a reddish- 
yellow, oily mother-liquor. The base, CyNH6*CH/CH(01I)*CHMe2, 
ciystallises in snow-white, spherical aggmgatesof microscopic nec'dles, 
melts at 93°, and is readily soluble in ether, benzene, and alcohol, 
soluble in light petroleum and hot water. The salts formed with 
mineral acids are syrups, which can only’^ be crystallised with much 
difliculty, and are readily soluble in alcohol; the picrafe, CV0H10N4OH, 
forms small, prismatic crystals belonging to the triclinic system, 
melts at 143—145°, and decomposes at 150°. W. P. W. 

Action of Paraldehyde on Quinaldine. By F. Eiselb (Ber., 
20, 2043).— sfAllyJquinoliney C^NHe'CH I CHMe, [C2H»Me = 2'], is 
obtained when equimolecular proportions of quinaldine and paralde¬ 
hyde are heated at 210° for four to five hours, and on distillation of 
the product after separation of the accompanying water is found in 
the fraction 249—253°. Daring the distillation, water is formed, and 
this is considered to prove that the aldol-like compound, 

C^NHe-CH^CHMeOH, 

is also one of the products of the reaclion. a-Allylquinoline yields a 
hydrochloride and sulphate crystallising in needles, and a platino^ 
c/iloridey (OuHiiN)8,H2PtCl«, which crystallises in small, yellow tablets, 
and is insoluble in alcohol. W. P. W. 
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Action of Furftiraldehyde on Quinaldine. By J. 0. Srpisk; 
(Ber., 20, 2044—2046).—When furfuraldehyde and quinaldine in 
molecular proportion are heated for two hours at 100 ® with a 
small quantity of zinc chloride, and after removal of the unaltered 
quinaldine the product is extracted with dilute hydrochloric acid, and 
the solution subsequently neutralised, a base, O 15 H 11 NO, is obtained, 
which crystallises from light petroleum at first in tufts of needles, 
afterwards in rhombic tables, and becomes black on exposure to light. 
The hydrochloride^ CibHuNOjHCI, crystallises in small, yellow needles, 
the nitrate^ Ci 6 HiiN 0 ,HN 08 , in small needles, and the sulphate^ 
Ci 6 HnN 0 ,H 2 S 04 -f- H 2 O, in small,reddish needles; the 
(CiBHiiNO) 2 ,H 2 PtCl 6 + 2 H 2 O, is a yellow crystalline compound, 
sparingly soluble in water and alcohol, and the picrate^ 

Ci5HnN0,aH,(N08)3-0H, 

crystallises in small yellow needles. W. P. W. 

Action of Paranitrobenzaldehyde on Quinaldine. By W. 

Bulach (J5er., 20, 2046—2047).—An aldol-like base, 

C2NHc*CH2-CH(0H)-C6H4*N02, 

is obtained when paranitrobenzaldehyde and quinaldine in molecular 
proportion are heated at 120® for three hours. It crystallises 
from alcohol in white, silky needles, and melts at 160'’. The platino- 
chloride^ (Ci 7 Hi 4 N 20 a) 2 ,H 2 PtCl 6 , is a brick-red, crystalline precipitate; 
the nitrate^ CnHuNaOsjHNOa, forms white needles, and the picrate 
crystallises in yellow scales. 

Paranitrobenzylidenequinaldine, C^NHe'CH I CH*C6H4*1T02, is formed 
when the preceding base is heated with acetic anhydride on a sand- 
bath for three hours; it crystallises in tufts of needles, melts at 
164—165®, and is readily soluble in ether, chloroform, light petro¬ 
leum, and hot alcohol. W. P. W. 

Methylation of Indole. By E. Fischer and A. Steche (J5er., 20, 
2199—2201).—In a previous communication (this vol., p. 688) the 
authors described a base, CnHiaN, obtained by treating methylketole 
with methyl iodide; this base they considered probably might be a 
quinoline-derivative. In the present paper, this supposition is con¬ 
firmed, as the base on treatment with tin and hydrochloric acid is 
converted into dlmethylietrahydroquinoliney C 9 NH 9 Me 8 [Me : Me = 
1^ ; 3']. This boils at 239°. When treated with methyl iodide, it 
yields the quarternary ammonium iodide, C 9 NHoMe 3 l, melting with 
decomposition at 250—261®. The yellow, crystalline picrate melts at 
161—162®. 

When methylketone is heated in alcoholic solution with excess of 
ethyl iodide for 16 hours on the water-bath, it is converted into ethyl- 
met hylketole and a base boilifig at 256—267®, most probably dihydro* 
ethyldimethylquinoline, C^NHJSdeaEt [Et: Me : Me ss 1': 2'; 3']. Its 
methiodide melts at 189® (uncorr,). 

Ethylmethylketoloy CaNHftMeEt [Et: Me = 1': 2'], boils at 287—288® 
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under 762 mm. pressure; it colours pinewood red, gives a dark-red 
picrate, and is insoluble in dilute acids. 

Benzyl chloride also reacts with methylketole to form a quinoline 
base, but the yield is very small. Benzal chloride and benzotri- 
chloride behave quite differently, the former acting like benzaldehyde 
(this vol., p. 265), the latter like benzoic chloride (this vol., p. dSr:), 

I'-Methylindole is scarcely attacked by methyl iodide at 100 '', but on 
heating the mixture for 12 hours at 120 °, a good yield is obtained of a 
base, which probably is methyldihydroquinoline, CcNHeMe [Me = I'J. 

A. J. G. 

Derivatives of Pseudocarbostyril. By P. Priedlander and P. 
MulIiER (JBer,, 20, 2009—2017 ; compare Abstr., 1885, 989).— MethyU 
pseudocarbostyril is obtained when a solution of carbostyril m 12 parts 
of alcohol and so much water that the hot solution remains clear is 
mixed with a slight excess of methyl iodide and the whole boiled in a 
reflux apparatus, a concentrated aqueous solution of sodium hydroxide 
(1 mol.) being gradually added. The alcohol is distilled off, the 
residue treated with soda and extracted with chloroform. It crystal¬ 
lises from light petroleum in slender, white needles melting at 71*5^', 
readily soluble in acetone, alcohol, and chloroform. The plait nocldoridej 
(CioH 9 NO) 3 ,H 2 PtCl 6 + 2 H 2 O, is sparingly soluble; the niercurichloride^ 
CioHoNOjHgCb, crystallises from water in small, lustrous prisms 
melting at 189‘'. When methylcarbostyril is reduced by means of 
sodium in alcoholic solution, methylhydroquinoline is formed. When 
oxidised with potassium permanganate, a compound is obtained, which 
yields methylamine and an acid when boiled with baryta-water. 
Sodium amalgam converts methylpseudocarbostyril into a compound^ 
CioHioNO, crystallising in small, lustrous plates which melt at 275— 
276°, and what is probably methylhydrocarbostyril, CioHnNO. In 
like manner, carbostyril is converted into hydrocarbostyril and a 
sparingly soluble compound^ CpHhNO, which melts above 300°. This 
behaviour is analogous to tliat of ethoxycarbostyril (-Ber., 15, 336 and 
1424), which yielded on reduction two compounds, a lactiui ether and 
a solid non-volatile compound, to which the formula of a dihydro- 
ethylcarbostyril, C 11 H 13 NO, was ascribed. The analyses agree, how¬ 
ever, better with the formula CnHiaNO. When warmed with hydro¬ 
chloric acid, it yields a compound identical with the ]»roduct of 
reduction of carbostyril. The sparing solubility, high melting point, 
and indifferent behaviour of these reduction products, make it pro¬ 
bable that two or more molecules have united. 

^^•Chloromethylpseudocarbostyril^ C^NHsMeOCl [Me : 0 : Cl = 
1' ; 3': 4'], is obtained from 7 -chlorocarbo 8 tyril iu a manner similar to 
methylpseudocarbostyril. It crystallises from methyl alcohol in hair¬ 
like needles which melt at 117*5°, dissolve readily in benzene, alcohol, 
acetone and chloroform, Ac., sparingly in water and in light petroleum. 
It resembles methylpseudocarbostyril. When treated with alcoholic 
soda solution, the chlorine is readily displaced by methoxyl or ethoxyl. 

^^•Methoxymeihylpseudocarbestyri^ C 7 NH 6 MeON*OMe [OMe = 4'], 
crystallises from dilute alcohol in slender, white needles which melt at 
and dissolve readily in alcohol^ benzene, chloroform, and hot water; 
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it "has stronger basic properties than methylpsendocarbostyril, and 
yields a sparingly soluble hydrochloride; the platmochloridey 

(Ci*HnNO*),,H,PtC]e, 

crystallises in long pyramids. The f^-^ethoxy-oompound crystallises 
from water in slender, white needles which melt at 87’5*^. When 
heated with hydrochloric acid at 120°, both alkoxy-derivatives yield 
a compouvd, CDNHeMeOa, wliich crystallises in white needles melting 
at 269—260°; it is soluble in the usual solvents, and in caustic 
alkalis, from which it is precipitated by carbonic anhydride. 

It has the constitution or 06114^1^ 

When treated with nitrous acid, a sparingly soluble nitroso-derivative, 
CioHgN02*NO, is formed. This crystallises from acetic acid in red 
needles which decompose at about 188°, dissolve in alkaline carbonates 
with green coloration, and yield methylpseudoisatin when heated 
with hydrochloric acid at 120''. Stannous chloride reduces it to 
fS-rpdihydroxymethylpseudocarbosfyril; this crystallises from alcohol 
in sparingly soluble needles which decompose at 210°. When a drop 
of soda is added to the alcoholic solution, a greenish-blue precipitate 
is foimed which gradually dissolves with yellow colour; on adding 
ferric chloride, it acquires an emerald-green colour, which changes 
to reddish-yellow on warming, and it then contains a pseudoquinisatin^ 
-CO*CO- 

The latter is very readily soluble in the usnal 

solvents, dissolves in alkalis with yellow coloration, and melts at 
about 120—122^ N. H. M. 

tf-Metanitrophenylparamethoxyquinoline and its Deri¬ 
vatives. By W. V. Miller and F. Kinkelin (Bar., 20, 1919—1927). 
— ot-Metanitrophenylparamethoxyquinoline^ C 9 NH 6 (OMe)*C 6 Ht*NOa 

[C 6 H 4 *N 02 : OMe = 2 ': 4'], was prepared by treating a mixure of raeta- 
nitrocinnamaldehyde and paranisidine -with hydrochloric acid. It 
crystallises in glistening yellowish needles, melts at 130®, and is 
soluble in benzene, sparingly so in ether. Its salts are decomposed by 
water and their alcoholic solutions are not fluorescent. The chloride 
and platinochloride crystallise in needles. When the nitro-compound 
is reduced with stannous chloride, it yields oL-metamidophenylpara^ 
methoxyquinoline, which crystallises in colourless iridescent needles, 
melts at 127°, and is soluble in ether and benzene, sparingly so in 
alcohol and boiling water. It forms three series of salts, acid, 
normal, and basic. The sulphatCy Ci«H 14 ^ 20,112804 + 2 H 2 O, crys¬ 
tallises in concentrically grouped yellow needles; the htjdrochlonde^ 
Ci 6 HuN 20 , 2 HC 1 + HjO in yellow prisms, and the platinochloride^ 
CifiHi4N’20,H2PtCl6 + H 2 O, in thin, glistening prisms. a^Metamido-- 
phenylparamethoxyhydroquinoline is obtained from the amido-deri- 
vative by the action of tin and hydrochloric acid. It forms crystals 
melting at 87°. The hydrochloride forms compact plates ; the platino^* 
chloride a brown, amorphous precipitate. 

oL^Metahydroxyphenylparameihoxyquinoline is obtained by diazotising 
the amido-base. It crystallises in scales, is soluble in alcohol, melts 
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at 188®, and forms compounds with alkalis. The hydrochloride and 
sulphate form yellow crystals, and the acid solutions are not fluores¬ 
cent. When a dilute sulphuric solution is treated with chlorine-water, 
the precipitate formed redissolved by the addition of soda, and ammo¬ 
nia added immediately, this base shows the green coloiation hitherto 
considered chai*acteristic of quinine, and this coloration becomes 
more marked on further dilution with water. The amido-base does 
not show this reaction, the nitro-base but very slightly. oi-Meta- 
hydroxypheiiylparamethoxyliydroquinoline is formed from the hydroxy- 
base by the action of tin and hydrochloric acid. It crystallises in 
plates melting at 110 — 111 °, and is easily soluble in alcohol and ether. 
The hydrochloride forms small plates, and gives an intense green colo¬ 
ration with ferric chloride. The sulphate and sodium-derivative nre 
both crystalline. 

The a- and ft-paramethoxydiquhiolyline^ C 19 N 2 H 14 O, were obtained by 
Skraup *8 reaction by heating the amido-base with glycerol, strong 
sulphuric acid, and nitro-phenol. The a-base is soluble in alcohol 
(but much less so than the /:J-base), ether, and benzene, sparingly in 
boiling water; it melts at 151°, but cannot be distilled without de¬ 
composition. Its ethereal solution shows blue fluorescence. Its 
salts are yellow ; the methiod/de is a yellow, cry'stalline powder. The 
/^-base is easily soluble in benzene and alcohol, sparingly so in ether, 
and the two latter solutions show blue fluorescence. Its melting ]>oint 
is not definite. The hydrochloride and plaiimchloride are cry.sWline. 
These bases only show the gi’een colour reaction, mentioned above, to 
a very slight extent. L. T. T. 

Oxidation-products of Diquinoline [2'; 2']. By H. Wridbl 
and J. WiLHKLM (Monatsh. Cheni., 8, l*^^?—200; compare Abstr., 
188fl, 949 and 950).—In a former paper (Abstr., 1880,950), the authors 
considered that all the evidence pointed to the constitutional formula 
of cyclothraustic acid being 09 NH 6 ’C(OH)I N*Cf,n 4 'COOH. They 
find, however, that when a mixture of aiithranilic acid and quin- 
aldine is heated, a substance is obtained which agrees in all respects 
with cyclothraustic acid, the constitution of which must therefore be 
CoNH 6 *CO*NH-CcH 4 *COOH, and consequently that of pyridanthrilic 
acid, C5NH2(C00H)/C0-NH-C6H4-C00H. G. H. M. 

Bases in Galician Petroleum. By F. X. Banduowski {Mmatsh, 
Ohem.^ 8, 224—226).—The author has isolated a very small quantity 
of a base or series of bases from Galician petroleum. The substance 
gives all the reactions for and seems to belongs to the group of alka¬ 
loids. G. H. M. 

Occurrence of Alkaloid-like Bases in Paraffin Oil. By A. 

Wbller (Her., 20, 2097—2099),—The so-called yellow oil of sp. gr. 
0*860—0*860, obtained in the manufacture of Saxon petroleum, con¬ 
tains small quantities of basic substances, which can be separated by 
shaking with dilate sulphuric acid, precipitating with aqueous soda, 
and extracting with ether. A partial purification is then efEected by 
redissolving and repreoipitating several times, and finally the dark- 
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brown product is subjected to steara-distillation to remove the non¬ 
volatile fluorescent impurities. The bases are thus obtained as a 
colourless oil, which is free from oxygen and sulphur, has an in¬ 
tensely unpleasant odour, and a sp. gr. = 0’98—0*99, does not solidify 
at and is readily soluble in alcohol, ether, and chloroform, very 

sparingly soluble in water. Bromine and methyl iodide react with 
the mixture of bases, and form non-crystalline products, and treat¬ 
ment with concentrated aqueous potash causes the evolution of 
strongly alkaline but ammonia-free vapours. A separation of the 
bases cannot be effected by repeated fractional distillation, since the 
product obtained after many distillations boils, like the oil, between 
220® and 260”, without the thermometer remaining constant at any 
one point. The most characteristic salt described is the oxalate, 
which crystallises in scales, and is soluble in alcohol, chloroform, ben¬ 
zene, and light petroleum, sparingly soluble in ether and water. 

W. P. W. 

Normal Quinine Hydrochloride. By A. Clermont (/. Pharm. 
[5], 16,16).-A solution of the normal hydrochloride 

C4oH24N,04,2HC1 

is easily obtained, either by mixing equivalent solutions of normal 
quinine sulphate and barium chloride, or by adding an equivalent of 
hydrochloric acid to a solution of basic quinine hydrochloride. The 
solution obtained by either process, when completely evaporated below 
100”, yields the normal hydrochloride. This salt dissolves easily in its 
own weight of water at the ordinary temperature, and appears to be 
suitable for hypodermic injections, as its solution is not caustic. 
Below 5®, it becomes a mass of crystals, which again liquefy at 15®. 

J. T. 

Amorphous Cocaine. By R. Stockman (Pharm, J, Tram. [3], 
17, 861).—From the properties and reactions of amorphous cocaine, it 
is concluded that the substance really consists of ordinary crystalline 
cocaine retained in the amorphous state by hygrine, the liquid alkaloid 
which is also present in cocaine leaves. R. R. 

Emetine. By H. Kunz (Arch. Pharm. [3], 25, 461—479).~ 
Ipecacuanha powder was extracted with ether until all soluble matter 
was removed. The dried powder was then treated with strong 
alcohol, and the tincture thus obtained freed from spirit by distilla¬ 
tion. The dry residue was freed from tannic acid by the addition of 
10 to 13 per cent, of ferric chloride in concentrated solution, and the 
addition of sodium carbonate to strong alkaline reaction, too much 
liquid being carefully avoided. The sodium carbonate sets free 
emetine, but not the tannic acid, and the former can be extracted by 
boiling with light petroleum. The author, however, finds it best to 
dry the mass on the water-bath, powder finely, and extract with hot 
alcohol. On distilling off the alcohol, the resulting impure emetine 
is dissolved in dilute sulphuric acid, fractionally precipitated by am¬ 
monia, and these precipitates are now dissolved in boiling light petro¬ 
leum. From the saturated petroleum solution, the emetine separates 
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gpontaneously on cooling or on passing a current of air, in the form of 
a snow-white amorphous powder. 10 kilos, of root gave 80 grams of 
pure emetine. The powder again dissolved in sulphuric acid, precipi¬ 
tated by ammonia, and taken up with light petroleum as above, gives 
a perfectly wliite, amorphous powder, highly electric, and quickly 
becoming yellow to brown in the light, soluble in alcohol to a wine- 
yellow solution. It is very sparingly soluble in cold water, but some¬ 
what more soluble on heating. Light petroleum and ether dissolve only 
traces in the cold, but take up a large quantity when boiling. Methyl 
alcohol, chloroform, and benzene are also good solvents of emetine. 
The base has a decided alkaline reaction with litmus-paper. It fuses 
to a colourless liquid, which gradually passes through yellow to brown. 
The melting point appears to vary with the molecular condition and 
the state of dryness of the sample, from 65° to 74°. The formula 
seems to be C3oH4oN306. Emetine platiiiochloride, C 3 oH 4 oN» 05 ,H 2 PtCl 6 , 
is a whitish-yellow powder, unchanged in sunlight. Emetine appears 
to be, like quinine, a diatomic diamine. The chromate, 

C3oHioN^205>fl2C!r207, 

was also prepared. Emetine is insoluble in soda and potfish, ammonia, 
and the corresponding carbonates. A methiodide, C3oH4oMeN20ftI, is 
readily formed, even in the cold. 

Methylmietonium hydroxide, C 3 oH 4 (,McN 20 ft’OH, is obtained by 
treating the iodide with silver oxide ; it is strongly alkaline. Various 
salts of this base are described by the author. He further shows that 
emetine, like quinine, is probably a quinoline-derivative, and that the 
Radix ipecacuanhce contains bilineurin or choline. J. T. 

Alkaloids of Oelsemium Root. By F, A. Ttiowpson (Fharm, J, 
Trans. [:i], 17, 805—808).—The author hah isolated a second alkaloid, 
gehemiuine, from the root of Gelsfonium sempervireus. 

Analyses of gelsomine and several of its salts point to the formula 
054H69N40|2 (Qerrad considered it to be C24H>p]Sr204). It is tribasic. 
The following salts were analysed :—Hydrochloride, CmH 6 {,N 40 i 3 , 3 HC 1 ; 
aurochloride, C64Ho9N40i2,3HAuCl4; platinochloride, 

2CMHe9N4042,3H2PtCl6. 

The nitrate and sulphate are also described, as are further several 
colour reactions for the alkaloid. 

Oelseminlne could not be obtained in a state fit for analysis. It is 
a dark-brown resinous mass, permanent in air, sparingly soluble in 
water and light petroleum, readily so in alcohol, ether, and chloro¬ 
form. It has strongly marked basic properties, but only amorphous 
salts have been obtained. Its reactions are described in detail. 

A. J. G. 

Asiminlne. By J. U. Llotd (Arch. Pharm. [3], 25, 503).—The 
alkaloid is obtained from the seed of Asimina triloba (Papaveraceae) 
by extraction with alcohol, concentrating, and, to separate the fatty 
oil, diluting with water, acidifying with acetic acid, shaking well, and 
filtering after 24 hours. Ammonia is added to the filtrate until only 
a slight precipitate results, and the still moist precipitate is shaken 
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with ether. The residue from evaporation of the ethereal extract is 
taken up with a little alcohol, and a slight excess of hydrochloric acid is 
added. With a concentrated solution, the whole mass becomes crystal¬ 
line, whilst a dilute solution requires concentration. The hydrochlo¬ 
ride thus obtained can be purified by recrystallisation from hot 
alcohol. The pure alkaloid can be obtained by solution in water, 
precipitation by ammonia, and drying. It is white, amorphous, 
tasteless, and odourless; insoluble in water, easily soluble in alcohol 
and ether, less soluble in chloroform and benzene. Excepting the 
acetate and nitrate, its salts are easily crystallised. The hydrochlo¬ 
ride is slightly soluble in water, the other salts are easily soluble, and 
have a bitter taste. Minute quantities give with nitric acid a car¬ 
mine-red coloration, which quickly becomes purple-red, and can easily 
be mistaken for morphine. With sulphuric acid, asiminine effervesces 
and dissolves with a yellowish-greon colour, gradually passing through 
yellowish-red to dark red. Hydrochloric acid after warming, and the 
addition of some sulphuric acid, produces a purple-red colour in the 
liquid. J. T. 

Cholic Acid. By F. Mtlius (Ber., 20, 19G8—1989; compare 
this vol., p. 606).—Cholic acid is readily purified by rocrystallisation 
from alcohol. The results of several analyses of the acid and of the 
silver salt point to the formula C 24 H 40 O 6 (compare Latschinoff, this 
‘ vol., p. 682). It readily forms stable compounds with alcohols. The 
compound C 24 H 40 O 6 + MeOH forms colourless tetrahedra; compounds 
with propyl and ethylene alcohols were also prepared. No double 
compound with acetone could be obtained. Cholamide (Hufner, 
Abstr., 1879, 949) crystallises from water with 3 mols. H 2 O; it melts 
at 130—140°, solidifies at 180°, and melts then at 228° without 
decomposition or loss of weight; when it is recrystallised from alcohol, 
it again has the low melting point. When cholic acid is heated, it 
appears to yield a mixture of different anhydrides. Phenyhnercaptan* 
dehydrochoUc acid^ 03611440482,18 obtained by passing hydrogen chloride 
through a solution of dehydrocholic acid in phenyl mercaptan, and 
crystallises from alcohol in lustrous needles melting at 220 . It has 
acid properties; the sodium salt forms hair-like needles. Phenylmer^ 
captan-phenijlhydrazine-dehydrochoUc acid, 

COOH-C 23 H« 3 (N 2 HPh) 2 (SPh) 2 , 

melts at 210 — 220 ®; it is almost insoluble in alcohol and glacial 
acetic acid. 

Bilianic acid is prepared by adding 20 grams of cholic acid (free 
from alcohol) to a mixture of 60 grams of sulphuric acid, 160 c.c. of 
water, and 40 grams of potassium dichromate. It is purified by 
means of the potassium salt. It has the formula C24H340e. The silver 
salt, C24H8i08Ag3, was analysed. The hydroxylandne compound, 
C 84 H 8 «N 20 h, crystallises in lustrous plates soluble in dilute alcohol; 
the phenylhydrazine-derivative, C 36 H 46 N 406 , is sparingly soluble. 

When crude bilianic acid is boiled with baryta-water, the barium 
salt of isobilianic acid is formed; the latter is readily soluble in cold, 
almost insoluble in hot water. 
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The above results point to the following three formulae for cholic 
acid, dehydrocholic acid, and bilianic acid respectively :— 

cooh-C 2 oH 3 i(OH 2 -oh), ; ch-oh ; cooh-C2oH3i(cho)2 : oo; 

CioH3i(CO)2(COOH)3. 

Cholic acid does not contain an aromatic nucleus, and the readiness 
with which it is destroyed by oxidation makes it improbable that any 
other closed-chain nucleus is present. N. H. M. 

Myohsematin. By C. A. MacMcnn {Journ. PJiysiol, 8, 51—65). 
—Myohmmatin can be obtained in solution by extracting the muscles 
which contain it with ether. As a result of osmotic phenomena, a 
muscle juice exudes, and floating above it is the ether wliich, if the 
muscles of pigeons be used, contains in solution a yellow lipoehrome. 
The muscle juice itself is of a red colour, and gives the spectrum of 
modified myoheematin, which is not altered by a stream of either 
oxygen or carbonic acid. The juice is acid in reaction, and contains 
various proteids, in addition to the myoheematin, and also creatin, 
which crystallises out on evaporation. W. D. H. 


Physiological Chemistry. 


Sensitiveness of the Sense of Smell. By E. Fischer and F. 
Penzolut {AnnaUn^ 239, 131—136).—The authors find that 1 vol. of 
mercaptan vapour in 50,000.000,000 vols. of air is clearly perceptible 
to the sense of smell, and 1 vol. of chlorophenol in l,0u0,000,000 of 
air; or it is possible to detect by their odour Higrm. chloro¬ 
phenol and 4 ^,ui(),uo(y mercaptan. W. C. W. 

New Constituent of Blood-serum. By L. C. Wooldridge (Pror. 
Hoy, iJec., 42, 230—232).—A very small quantity of a prote'id sub¬ 
stance, serum-fibrinogen, can be obtained by rendering undiluted 
serum distinctly acid by means of dilate acetic or salphuric (4 per 
1000) acid. It is constantly present in the serum of dog’s and sheep’s 
blood, but absent from that of the horse and ox. In physical characters, 
it resembles fibrin, but is more readily soluble in dilute alkali than 
that substance. It is totally different from paraglobulin, and is 
interesting in view of Schmidt’s theory that two proteids are neces¬ 
sary for coagulation ; it was perhaps an admixture of this substance 
with paraglobulin that led Schmidt to suppose that the latter sub¬ 
stance is one of the two necessary proteids. On adding a solution of 
serum fibrinogen to peptone plasma, coagulation is brought about in 
a few minutes. After injecting it into the circulation, the shed blood 
remains-nncoagulated for many hours. It has an extremely feeble 
influence on magnesium sulphate plasma, and hence contains but a 
trace of fibrin ferment. W. D. H. 
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Muscle Plstsma. By W. D. HAiiLiBUETOisr {Proc, Sny, 8oc-, 42, 
400—401).—The facts described by Kiihne relating to the properties 
of the muscle plasma of cold-blooded animals are true in great 
measure for that of mammals. 

Admixture of muscle plasma with solutions of neutral salts pre¬ 
vents the coagulation of the latter. Dilution of such salted muscle 
plasma brings about coagulation ; this occurs most readily at 37—40°. 
Saline extracts of rigid muscle differ from salted muscle plasma in 
being acid, but resemble it very closely in the wav in which myosin 
can be made to separate from it; myosin in fact undergoes a recoagu¬ 
lation. This is not a simple precipibition ; it is first a jellying through 
the liquid; the clot subsequently contracts, squeezing out a colourless 
fluid or salted muscle serum. This does not take place at 0°; it 
occurs most readily at the temperature of the body, and is hastened 
by the a(J<lition of a ferment prepared from muscle in the same way 
as Schmidt’s ferment is prepared from blood. The ferment is not 
identical with fibrin ferment, as it does not hasten the coagulation of 
salted blood plasma; nor does the fibrin ferment hasten the coagula¬ 
tion of muscle plasma. The recoagulation of myosin is also accom¬ 
panied by the formation of lactic acid. 

The proteiVls of muscle plasma arc—1. Paramyosinogen, which is 
coagulated by heat at 47°. 2. Myosinogen, which is coagulated at 

56°. It is on the presence of this proteid that the power of fresh 
muscle juice to hasten the coagulation of blood plasma depends. 
3. Myoglobulin, which differs chiefly from serum globulin in its 
^coagulation temperature (63°). 4. Albumin, which is apparently 

identical with serum albumin «, coagulating at 73°. 5. Myo-albn- 

mose; this has the properties of deutero-albumose, and is identical 
or closely connected with the myosin ferment. The first two proteids 
in the above list go to form the clot of myosin ; paramyosinogen is, 
however, not essential for coagulation; the three last remain in the 
muscle scrum. 

Paramyosinogen, myosinogen, and myoglobulin are proteids of the 
globulin class. They are all completely precipitated by saturation 
with magnesium sulphate, or sodium chloride, or by dialysing out the 
salts from their solutions. They can be separated by fractional heat 
coagulation, or by fractional saturation with neutral salts. 

When muscle turns acid, as it does during rigor mortis^ the pepsin 
which it contains is enabled to act, and at a suitable temperature 
(85—40°) albumoses and peptones are formed by a process of self¬ 
digestion. It is possible that the passing off of rigor mortis^ which is 
apparently due to the reconversion of myosin into myosinogen, may 
be the first stage in the self-digestion of muscle. W. D. H. 

Fermentation by Protoplasm from Recently Killed Animals. 

By Fokker (Cornpt rend,, 104, 1730—1732).—If a small quantity of 
any organ of a recently killed animal is taken, with all pi’ecautions to 
prevent access of bacteria, and is placed in a sterilised fluid and gently 
heated, it can convert sugar into acid and starch into glucose: but 
careful examination by means of the microscope and by cultivation^ 
fails to show the presence of any microbes. 
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When an acid is produced, the change ceases after a short time, 
because the acid formed arrests the action of the protoplasm. If, 
however, the liquid is carefully neutralised, the change recommences, 
and will continue for several months if the liquid is kept neutral. The 
quantity of acid produced by the protoplasm is smaller than would be 
formed under the same conditions by the action of microbes. The 
diflEerence between protoplasm from a healthy animal and microbes 
lies mainly in the tendency of the latter to multiply. The only 
alteration which the tissues undergo during the fermentative clianges 
which they produce, is the destruction of the nucleus. 

C. H. B. 

Action of Caffeine and Theine on Voluntary Muscle. By T. 

L. Buunton and J. T. Cash (Proc. Ec/y. Soc,, 42, 238—239).—Both 
caffeMie and theine cause rigor in the voluntary muscles of frogs; in 
the same frog, the stronger the solution used the more powerful is the 
action; although a large dose will often cause less action in one frog 
than a smaller one will cause in another. Theine is rather more powerful 
than caffeine; theine, moreover, tends to produce j*hytliniical contrac- 
tions in the muscle. The addition of lactic acid or chloride of calcium 
aids, whilst potash diminishes the action of the alkaloids. W. D. H. 

Chemical Constitution and Physiological Action. By T. L. 

Buunton and J. T. Cash {Proc. Eoy. Soc., 42, 24U).- -Tlie distinctive 
action of the lower members of the fatty series is their stimulant and 
anaesthetic action on the nerve centres. The members of the aromatic 
series also affect the nervous system—especially the motor centres, 
producing convulsions and paralysis. Benzene, chlorobenzene, bromo- 
benzene, and iodobenzene are similar in their action on frogs, the 
halogen radicles not modifying the action of the benzene to any great 
extent. The introduction of hydroxyl into the benzene nucleus 
intensifies the convulsant action. W. D. H. 

Diabetes and Glycerols. By W. B. Ransom (Jonrn. Physiol., 8, 
99—llfi).—The following conclusions are drawn from ex})eriments on 
rabbits :—(1) That certain forms of glycosuria—for instance, that 
produced by puncture of the medulla oblongata, may be checked by 
glycerol; (2) that glycerol acts more efficiently when introducred into 
the alimentary canal than when injected subcutaneously; (3) that 
glycerol checks glycosuria by inhibiting the formation of sugar in the 
liver; (4) that in this way it may lead indirectly to an accumulation 
of glycogen in the liver. Viewing the formation both of glycogen 
and sugar as a prociess of cell metabolism, quite independent of fer¬ 
ment action, it is impossible to suppose that glycerol produces its 
effect by acting on a ferment in the blood, but more probably it 
exercises some direct infliuence on the protoplasm of the liver cells. 
The usual theory of a ferment which comes especially into play after 
death and changes the glycogen in the liver into sugar is considered 
untenable; and the posUmortem formation of sugar is regarded as being 
due to metabolism still going on in the cells of the liver which retain 
their vitality for some time after the heart has stopped. 


VOL. Lil. 


W. D. H. 
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LsBVorotatory /5-Hydroxybutyric Acid in the Blood of a Dia¬ 
betic Patient. By L. Hugocnenq {Bull, 8oc. Ghim., 47, 546 — 546). 
—LoBVorotatory jS-oxybutyric acid has been recognised in the urine of 
diabetic patients; the author has now detected its presence in the 
blood. The process used for its identification was as follows :—The 
blood was kept in contact with ether until the sugar present had been 
removed; it was then evaporated to dryness on the water-bath, and 
the solid coaguliim exhausted with boiling water; the extract was 
precipitated with basic lead acetate and ammonia, and the filtered 
solution examined in the polariscope when the presence of the acid 
was indicated by its leevoi’otatory action. A second portion of the 
blood was then taken, evaporated, and extracted with water as in the 
first case, the aqueous solution evaporated almost to dryness, and the 
product treated with an equal volume of sulphuric acid and distilled; 
on fractioning the distillate, and treating the fractions with a freezing 
mixture, crystals separated which, after recrystallising from ether, 
were recognised as crotonic acid by the melting point (70—71'’), this 
acid having been formed by the dehydration of /6i-hydroxybutyric 
acid. According to the results obtained by Kfilz (who found the 
1 ‘otatory power of /3* hydroxy butyric acid to be —23*4^*), the author 
found the blood contained 4*27 grams of the acid per litre, the urine 
of the same patient containing 4*48 grams per litre. A. P. 

Does Human Urine contain Free Acid P By E. BrOcke 
(Monatsh, Chem.^By 9^ —100).—The theory generally accepted of the 
' cause of the acidity of urine is that it is due to the presence of the 
acid phosphate of sodium or potassium in that secretion. E. 
Salkowski (Lthre vnm Earn, Berlin, 1882, 15) leaves the question 
open as to whether hippuric acid which is present in small amount, 
is free or combined. Tlie present research consists of experiments 
with congo-red, the colour of which is changed by acids. One part 
of hippuric acid dissolved in 65,000 of distilled water free from 
ammonia, causes a solution of congo-red to become violet or inky in 
colour. Hippuric acid does not appear however to be present in urine, 
and no urine hitherto examined produces any change on congo-red. 

If to a solution of tliat pigment, a few drops of dilute sulphuric, 
phosphoric, or hydrochoric acid be added, the liquid assumes an inky 
tint. If this mixture is dropped into urine, each drop becomes red 
again, or if the urine be first coloured with congo-red, and acid added 
drop by drop, the cloud caused by the first drops redissolves : so that 
one cannot use this method for titmtion. If more acid is added, 
a precipitate of a rust-red colour in which the pigment is fixed settles, 
and the urine can be filtered oflF having its normal colour. The use 
of congo-red paper is hardly more satisfactory. If the paper be 
coloured violet by phosphoric acid, it is found that a solution of 
sodium chloride will render it red. This cannot wholly depend on 
the unequal diffusion of acid and base. A solution of congo-red 
rendered violet by hydrochloric acid is also made red by sodium 
chloride : this is probably not due to a union of the sodium chloride 
with the acid, but perhaps to a raising of the refractive index of the 
mixture, and a molecular alteration of the pigment. The colour i$ 
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browner than that produced by acids. If the solution of the pigment 
and sodium chloride be added to urine, it dissolves with a bright rod 
colour. These facts teach that the bases in urine are not so far 
saturated with acids that the addition of more acid necessarily involves 
the presence of free acid. Whether the bases are metallic or not 
must be ascertained by future investigation; urea certainly has no 
effect on a solution of the pigment rendered violet by acid. 

Carbonic acid is also not free in the urine, for cougo-red is easily 
affected by that acid. In certain circumstances, free uric acid is 
sometimes present in urine in a crystallino form; but in such urine 
congo-red also shows that there is no free uric acid in solution at the 
same time. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Reduction of Silver Salts by Living Protoplasm. By T. 

Bokorny (Ann, A^ro?iom.,13^2'S9 —240).—The blackening of argentic 
nitrate by the protoplasm of living cells, discovered some years ago 
by the author and Loew, bus been attributed by Beauniaim and 
Hop])e-Soyler to the actum of hydrogen peroxide. Tlui author finds, 
firstly, that hydrogen peroxide cannot be detected in the living cells of 
Spirogyra by any test, secondly, that dead cells of t^pirogyra even 
after imbibing a 10 per cent, solution of hydrogen peroxide, will not 
effect the reduction. J. M. H. M. 

Changes in the Proteids of Seeds during Germination. By 

J. R. Green (Pwc, Hoy, Soc,y 41, 40G—4G0).— Gorup-Besanez (J9er., 
1874, 1478) stated that the changes in the reserve proteid materials 
during germination are probably due to the action of a proteolytio 
ferment. This was disputed by Krauch (Abstr., 1878, 900). The 
present experiments demonstrate in the case of the seeds of the 
Lupiuus hirsutus^ the correctness of Gorup-Besanez’ view. The seeds 
were allowed to germinate for about a week; they then gave an acid 
reaction to test-pajier; the cotyledons were ground, extracted with 
glycerol, and the extract dialysed until no trace of any crystalline 
substances which had formed during the germination could be 
detected in the dialysate. No trace of peptone passed the dialyser 
even after a week’s exposure. The extract was then acidified with 
hydrochloric acid to the extent of 0*2 per cent., put into a fresh 
dialyser, some swollen-up boiled fibrin added, and the dialyser sur¬ 
rounded with 0*2 per cent, hydrochloric acid, and exposed to a 
temperature of 40°. Control experiments with acid only, or with 
boiled digestive extract, were carried out side by side. Digestion 
was slow, but after some time the dialysate contained peptone and 
leucine, while in the control experiments there were no such substances. 
The proteids of the seeds are changed by this ferment in the same way 
as fibrin is. The ferment exists lu the resting seed as a zymogen, 

3 tt 2 
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which is easily conveHible into the ferment; the resting seeds have 
moreover a neutral reaction. The fermeut acts best in a slightly acid 
medium ; its activity is hindered hy neutral salts and destroyed by 
alkalis, and is most active at a temperature of 40®. The process of 
germination is started or accompanied by a transformation of the 
zymogen into ferment on the absorption of water, and the development 
of vegetable acids in the cells of the seed: the ferment so developed 
converts the proteids of the resting seed into acid albumin or para- 
peptone, peptone, and crystalline amides. The nitrogen travels from 
the cells of the seed to the growing points in the form of amides, not 
in that of peptones or other proteids.. W. D. H. 

Molecular Respiration of Plants. By N. W. Diakonofp (Ann, 
A grunom,, 13, 229—283).—Experiments with the higher plants lead the 
author to the following generalisations which amplify those formerly 
arrived at from a stuily of intramolecular respiration amongst the 
moulds. The intensity of disengagement of carbonic anliydride by 
vegetable cells in the absence of the oxygen of the air is determined 
hy the activity of the fermentative processes which take place in the 
cells. As soon as oxygen ceases to be supplied in quantities sufficient 
for normal respiration, fermentation sets in; wdth a renewed supply 
of pure oxygen, normal respiration again becomes possible. Without 
the chemical action of pure oxygen, or as alternative some process of 
fermentative change (which constitutes the sole means of satisfying 
the requirements of a living cell in a medium deprived of oxygen), 
there is no disengagement of carbonic anhydride, that is to say, there 
is ho life. J. M. H. M. 

Exhalation of Oxygen by Fleshy-leaved Plants in Absence 
of Carbonic Anhydride. By A. Mayer (Landw. Versuchs-Stat,, 34, 
127—143).—Former researches by the author (Abstr., 1876, i, 95; 
Landw, Versnehs-Stat, 21, 277; SO, 217) have shown that under 
certain conditions oxygen is exhaled by the leaves of some plants in 
absence of carbonic anhydride. This is more especially the case with 
the Crassulacea3, and it w^as found that Bryophyllum calycimum leaves 
which contain malates, after a period of darkness (during night) 
react acid, but this reaction during the day time becomes much less. 
Comments are here made on the author's own experiments, and on 
tlioso of others (de Vries and Sachs) who have combated his con¬ 
clusions. His experiments made since 1883 show that “acid leaves," 
during insolation in an atmosphere free from carbonic anhydride, yield 
more ox}'gen the richer they are in free acid; moreover the older 
leaves being more acid, yield more gas than younger leaves, which 
are more nearly neutral; also those Cmssulaceas which emit most 
oxygen, are more acid in the morning than other plants (compare 
BryopJdlum calycimum with 0, arhoresems), and when the elimination 
of oxygen has ceased, it is found that the leaves are nearly neutral in 
reaction. The acid present is a malic acid which differs in some 
respects from ordinary malic acid, but the calcium salt is a true 
malate; this acid and the calcium salt diminish during insolation, 
just as if the whole consisted of free acid, the products produced 
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by tbe change being starch, sugar, &c., and the amount of oxygen 
which should be separated by the produced carbohydrates, agrees 
well with the quantity of oxygen found to be set free by insolation. 
From all these facts, the author has drawn the conclusion that the 
changes wrhich occur as above are part and parcel of the regular 
assimilation in the plant, that is processes of reduction which take 
place in the green portions of the plant, and that the malic acid of the 
CrassulaceiB is to be considered as an intermediate product. Further 
results have also been obtained, for it was found that the acid in dead 
leaves was not altered by light, nor did oxalic acid suffer any reduction 
nor give off oxygen. As regards the formation of malic acid in the 
dark, it is evidently the result of decomposition. The remainder of 
the article is occupied by a defence of his own theory against the 
arguments and experiments of de Vries, Kraus, and Warburg. 

K W. P. 

Relations between Inorganic Salts containing Nitrogen and 

Plants. By H. Moliscii (Monafsh. Chem., 8, 237—259).—The most 
important conclusions arrived at by the author are tJie following:— 

Nitrates are generally distributed in the vegetable kingdom; they 
usually occur to a much greater extent in herbaceous than in w^oody 
growths. 

Nitrites could not be found in any of the plants examined (which 
amounted to about 100) in spite of their frequent presence in the 
ground. Former statements on the so-called presence of nitrites in 
different plants arc based on errors and incorrect interpretation of 
results. 

Plants possess the power of reducing nitrites with surprising quick¬ 
ness as soon as assimilated, and this is evidently the reason why they 
are never found in plants. Nitrates, however, will remain for weeks 
or even months in the vegetable cells before they are destroyed. 

In contrast to the nitrates, nitrites act injuriously on certain plants 
even when employed in comparatively dilute solutions (0*1—0 01 per 
cent.). 

Plants, to which the nitrogen is offered not in the form of nitrates, 
but in the form of nitrites or ammonia, never contain nitrates. It, 
therefore, follows that neither nitrous acid or ammonia undergo 
oxidation to nitric acid in the vegetable organism. 

Contrary to the statement of Berthelot and Andre, plants, with 
perhaps the exception of bacteria, have not the power of producing 
nitrates from niti*ogenous compounds. All nitrates in plants originate 
from outside, and when they exceed the amount contained in the sub¬ 
stratum in the plant, the excess can be simply explained by the storing 
up of the salt. B. Schulze’s experiments with lupines (this vol., p. 859) 
afford additional evidence in favour of this view. 

Diphenylamine dissolved in sulphuric acid serves very conveniently 
for the detection of nitrates under the microscope. In those cases, 
however, in which humin substances are quickly formed by the 
action of the sulphuric acid, the reaction is more or less checked. 

The paper also contains some observations on the localised appear¬ 
ance of substances which turn guaiacum emulsion and potassium 
iodide and starch-paste blue. G. H. M. 
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The Proteids of the Seeds of Jequirity. By S. H. C. Martin 
(Proc. Boy, 8oc,y 331—334).—Warden and Waddell Non-bacillar 
Nature of Abrus Poison,” Calcutta, 1884)have given the name “ abrin ” 
to the poisonous principle of jequirity (Ab^us precatoriue). They 
showed also that abrin was closely allied to “ plant albumin ”), but 
did not enter into any details as to whether it consisted of one or 
more proteids. The present examination relates to the kinds of 
proteids present in the seed, and is preliminary to an investigation of 
their physiological action. The red cuticle was first removed by 
shaking the seeds with chloroform; the cuticle sinks in that liquid, 
and the yellow kernel powder is readily removed and dried by allowing 
the chloroform to evaporate. The powder was then extracted with 
15 per cent, sodium chloride solution and filtered. The proteids in 
the filtrate were separated: (1) by saturation with ammonium 

sulphate; (2) by saturation with sodium chloride and the subsequent 
addition of glacial acetic acid. 

The former method is the best; it takes shorter time, and pre¬ 
cipitates the proteids more completely. The precipitated proteids 
were redissolved in distilled water, and the solution dialysed; this 
caused a copious precipitate, which was collected, washed with 
boiled distilled water, and dried over sulphuric acid. The residue 
consisted of dark-brown scales, which consisted of globulin and 
colouring matter. All the globulin is not, however, prt^cipitablo by 
dialysis. Alcohol was therefore added to the liquid, which had been 
in the dialyser for seven days, to precipitate the remaining proteids. 
After six to eight weeks, the globulin was rendered insoluble by this 
means; the precipitate was collected, dried, and treated with 
distilled water, which dissolved out aproteid which was an albumose. 
There are thus two proteids present; a globulin and an albumose. 
The globulin is coagulated by heat at 75—8U® in a 10 per cent, 
magnesium sulphate solution, at 66—73° in a 10 per cent, sodium 
chloride solution. It does not become insoluble when the latter solu¬ 
tion is placed in an incubator at 35—40® like vegetable myosins ; it 
belongs to the class of vegetable paraglobulins (this vol., p. 507). 

The albumose is soluble in cold or boiling distilled water. It is 
not precipitated by saturation with sodium chloride unless a large 
amount of glacial acetic or phosphoric acid is added also. It is 
readily precipitated by saturation with neutral ammonium sulphate. 
It is not precipitated by nitric acid unless its solution be nearly 
saturated with sodium chloride. It gives the biuret reaction. This 
phytalbumose is seen to be closely allied to Kiihne and Chittenden’s 
deutero-albumose, and is identical with the (x-phytalbumose of papaw- 
juice (Abstr., 1886, 642). W. D. H. 

Safrole. By — FlOcktger (/. Pharm, Trans. [3], 17, 989 — 990). 
—Safrole exists not only in the essential oil of sassafras root, but 
probably in other plants belonging to the natural order of Lawacem. 
In Germany, safrole is now extracted on a large scale from the oil of 
the camphor tree, Cinnamomnm camphora. An odour resembling 
that of sassafras is noted in O. PartJienoxylon, 0. glanduliferu^t and in 
JkiUchmiedia oltusifolia. Safrole is associated with eugenole in the 
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fruit of TlUcium religiomm, and in Ulicium anisatum it is replaced by 
anethole. The empirical formulaB of these three highly aromatic 
substances, CioHi«Oa, C 10 H 12 O 2 , and CioHnO, suggests that probably 
they are capable of being converted one into another. B. R. 

Strophanthus. By W. Elbobne (Pharm. /. Trans, [3], 17, 743— 
747).—The seeds of Sfrophanihus komhe yield 20*8 percent, of fixed oil 
when extracted with light petroleum ; 0 9 per cent, of chlorophyll and 
fat when extracted with ether; 1*5 per cent, of a bitter gliicoside to 
absolute alcohol; and an additional 2*9 per cent, of bitter glucoside to 
water. These solvents were made to act successively on the dried and 
powdered seeds. It is remarked that when the alcoholic solution is 
evaporated to dryness at a low temperature, and the residue dissolved 
in water and set aside for a few days, the product becomes far more 
toxic. • The cause of this change has not yet been investigated, but in 
the method adopted by the natives of Eastern Africa in preparing their 
aiTOW-poison from the plant, advantage appears to be taken of this fact. 
Bitter principles from Strophanihus have been already described by 
Fraser, and by Hardy and Gallois under the names of “ drophantin^'^ 

strophanthin,'* and strophanthidin'' The author was unable to 
extract any alkaloid from the comose hair of the seeds. R. R. 

Poisoning of Plants by Lithium Salts. By J. Gaunersdokfer 
(Landw, Versuchs-Stat,^ 34, 171—2()t)).—Experiments have previously 
shown that lithium is a constant compound of the ash of some plants, 
and that it is stored in their leaves, but not in their roots, and they 
even collect it when the presence of lithium in ilie soil is scarcely to 
be detected. Various experimenters ai‘e here referred to, also the 
results obtained by them. The author records the results of experi¬ 
ments made by him on various plants, Cio r arietiuum^ Vlria faha^ Ac., 
with solutions of lithium chloride of different strengths, 1*1—0*066 
per millo ; the descriptions are given in full detail, and the following 
conclusions are drawn: lithium is a fairly constant but not essential 
constituent of certain plants, but for most plants, in relatively small 
quantities it is a poison, and produces evident disturbances in the 
plants. Lithium is deposited in the fully grown leaves, whilst the 
young leaves, buds, and reproductive organs, failing as they do in 
hardened fibre, are exempt from the action of lithium, which does not 
reach them. It is the action of transpimtion which carries lithium 
upwards, but this element can move sideways through the hardened 
cell-walls. Those plants which do not naturally contain lithium will 
live healthily in a soil which contains but a small portion of lithium, 
but finally the whole of the lithium is carried into the leaves which, 
dropping off, denude the soil of the element referred to. 

E. W, P. 

Composition of some Leguminous Seeds. By R. Waage 
{Bied, Centr., 1887, 394—395). 

A comparison with blue and yellow lupines shows that the white 
and blue are nearly of equal value, whilst the yellow contains more 
nitrogenous and less carbonaceous matter. 
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Whole lupins. 

Red 

Sanderbsen. 

Peluschken. 

Water . 

16*62 

16-38 

16*8 

AhIi.. 

2*89 

2*96 

8 *06 

Sand. 

0*09 

0*13 

0*05 

Crude fat.. 

6*42 

0*16 

1*13 

„ fibre . 

12*71 

6*81 

6*35 

Non-nitrogenous extract.. 

39*96 

61*96 

62 *50 

Crude albumin . 

22*41 

^ 22*24 

22*02 

Albumen. 

* 20*84 

19*63 

21 *09 

Digestible albumin. 

95 *63 

94*90 

88*80 

Soluble legumin. 

12*84 

11 *42 

10*89 

N utrieni. ratio. 

2*94 

2*31 

2*35 


The effect of steeping in water to remove the bitter portion of the 
lupines is to remove a large portion of the ash, some of the non- 
nitrogenous and some of the albuminous matter. 

The total loss of valuable material amounts to 7*65 per cent,, of 
which 1*86 is albumin and 5*8 is non-nitrogenous. E. W. P. 

Experiments on Potatoes at Harelaw in 1886. By Aitken 
{Trans. Highland and Agric. 8oc., 1887 [4], 19, 215—237).—The 
general results of the Harelaw experiments are summed up by the 
author as follows:— 

Unmanured Section^ Uesidual FeriiUty. —Insoluble phosphates have 
left a larger available residue than soluble phosphates; the largest 
has been left by bone-meal. The phosphates which produce 
the greatest result during the previous rotation have left the 
least residue. Nitrate of soda alone exhausts the land very much, 
with other manures it exhausts it more than other nitrogenous 
manures. Sulphate of ammonia has left considerable I'esidue, or at 
any rate has not exhausted the land so much as niti*ate of soda. 
Horn-dust and dried blood have left no more for the potato crop 
than sulphate of ammonia; rape-dust has left more residue than the 
other nitrogenous manures. Both potassium sulphate and chloride 
have left a residue for the potato crop, but the chloride has left 
rather more than the sulphate. Peruvian guano has left the land in 
better condition for the growth of potatoes than either Ichaboe or fish 
guano. Low class superphosphate has left more residue than high 
class. 

Manured Seeiion^ Immediate Fertility. —The manure applied to potato 
plots in 1886 gave the following results:—Mineral phosphates found 
to pass through a sieve of 120 wires per linear inch produced nearly 
as good results as dissolved phosphates; they were more active than 
bone-meal or pure dissolved bones. Sulphate of ammonia did better 
than nitrate of soda when no dung was used. Horn-dust and dried 
blood are not sufficiently active for potatoes when applied with the 
seed. Potassium salts are of great importance to potatoes^ and there 
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is little difference between the sulphate and chloride. Ordinary super¬ 
phosphate, 28 per cent, soluble, is better than richer ones. When 
the potato crop is insufficiently manured, not only is the produce 
less, but the proportion of small tubers is gi*eater; potash is the 
most important ingredient for the production of large tubers. A 
well-balanced manure for raising a potato crop without dung should 
contain about equal parts potash, ammonia, and phosphoric acid. 
When applied with dung, half the potash may be used. Manure for 
potatoes should be within easy reach of the roots, but may be slow 
acting; dung appears to be the most appropriate manure, producing 
a crop with a large proportion of large tubers. With dung, nitrate of 
soda is better than sulpliatc of ammonia; without it, the sulphate of 
ammonia is best. Where much dung is used, potash salts may not be 
required. J. M. H. M. 

Production of Nitrates in Arable Soil. By P. P. Deh^rain 
{Ann, Agi'onom.^ 13, 241—261).—The present scries of experiments 
was undertaken to determine the conditions under which different 
substances acting as manures nitrify in the soil. They were made 
with the nitrogenous bliK^k matter of soil, amnioniacal salts, oil-cakes, 
farmyard manure, and the black matter of farinyarcl manure, under 
varying conditions of moisture and for different periods of time; in 
some instances, the projioriion of manure to soil, and the tempem- 
turc, both varied. The quantities of nitrate formed in the various 
mixtures from time to time were determined as follows:—lOU grams 
of the mixture were introduced into a litre flask, the quantity of 
water required to make it up to the mark measured into it, left in 
contact tor several hours, and repeatedly shaken ; then 70U to 800 c.c. 
were withdrawn and evaporated down to about JO c.c., and the nitric 
oxide determined according to Schloesiii^’s method by measurement 
of the gas. 

Nitrogenous Black Matter of Soil ,—Tlie soil employed contained 
0*100 per cent, organic nitrogen and 0*015 per cent, nitric acid 
(N 2 O 6 ?). Quantities of 100 grams of this soil were placed in glass 
beakers and moistened with 5, 10, 16, 20, and 25 c.c. of water respec¬ 
tively, and all the beakers were placed together under a bell-glass, 
and the nitric acid formed determined after several periods up to 
^0 days. With the 6 per cent, of added ^vater, there was no nitritica- 
tion at the end of 60 days, but all the other mixtures had commenced 
to nitrify’ at the end of the first period. After 90 days, the quantity 
of nitrate formed in a tonne (lUUO kilos.) of soil was 260 grams in 
that moistened with 5 per cent, of added water; 10 grams with 10 per 
cent, water; 270 grams with 16 per cent, water; 290 grams with 
20 per cent, water; and 370 grams with 26 per cent, watei^—the 
nitric acid formed thus attaining a maximum in the most humid mix¬ 
ture. The greatest rate of nitrification observed was I gram nitrogen 
nitrified per day per tonne of soil. Supposing this rate to be main¬ 
tained during the active life of a cereal crop, say 100 days, the nitrogen 
nitrified would amount to 300 to 400 kilos, per hectare, a quantity 
greatly in excess of the requirements of the crop. 

AmTmniacal Salts. —Quantities of soil watered with various proper- 
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tionfl of ammonium sulpliafe were placed in identical conditions with 
plain soil freely exposed to the air. 

Sulphate of ammonia in quantities equivalent to 0*030 gram and 
0*010 gram nitrogen per 20 grams of soil far from increasing the 
quantity of nitrate formed greatly hindered the nitrification in the 
soil. In a saturated atmospliere, however, with the soil freely sup¬ 
plied with water, doses of sulphate of ammonia up to 0*100 gram 
nitrogen per 100 grams soil did not prevent nitrification, although the 
larger the doses employed the less nitrates wore formed. 

A series of experiments with sulphate of ammonia equivalent to 
0*010 gram nitrogen per 100 grams soil, moistened with 6, 10, 15, 
20, and 25 grams water, showed that with the smaller proportions of 
water nitrification was less than in the parallel experiments with plain 
soil; with the larger proportions of water, more nitrogen was nitrified, 
that of the ammoniacal salt undergoing oxidation as well as that of 
the organic matter of the soil, and at a much faster rate, so that, for 
example, the addition of 0*010 gram nitrogen as ammoniacal salt to 
100 grams soil containing 0*160 gram organic nitrogen doubled the 
quantity of nitrate formed during the course of the experiments. 
Frequently as much as one-hundredth of the nitrogen added as am¬ 
moniacal salt was nitrified per diem, whilst the nitrogenous matter of 
the soil scarcely gave rise to one-thousandth of its weight of nitric 
acid in the same time. The whole of the sulphate of ammonia added 
as manure is probably nitrified in the course of a few months. Some 
of the nitrates at first formed disappear afterwards, more especially in 
the most humid mixtures, and this is attributed by the author to the 
slow growth of moulds. 

Maize Gake ,—The nitrogen of maize cake is nitrified more quickly 
than that of the organic matter of soil, more slowly than that of am¬ 
monium sulphate, so that if a mixture of the two is used as manure, 
when the action of the latter is exhausted that of the former still 
continues. The influence of humidity is the same as in the preceding 
cases. 

Farmyard Manure ,—2 per cent, of farmyard manure was added to 
the soil, corresponding to a dressing of 72 tonnes per hectare. Even 
with 5 per cent, of added water some degree of nitrification occurred, 
whereas with plain soil of the same humidity there was none. With 
the largest proportions of water, nitrification was very irregular, no 
more nitrate br^ing formed after 90 days than after 26, and in some 
cases the nitrate formed was less than with plain soil. These irre^- 
larities are doubtless due to the growth of moulds, &c., of which 
the spores and mycelia abound in farmyard manure. In point of 
rapidity of nitrification, farmyard manure comes next to ammonium 
sulphate, and before maize cake and plain soil. 

Black Matter of Farmyard Manure ,—This was obtained by extract¬ 
ing decomposed farmyard manure with water, filtering, and evapo¬ 
rating the filtrate to dryness by exposure to air alone. It contained 
3*6 per cent, of nitrogen, and was added to the soil in the proportion 
of 0*3 per cent., thus introducing the same quantity of nitrogen as 
that contained in the 0*050 gmm ammonium sulphate used in a former 
series of experiments. With these mixtures, nitrification occurred 
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exactly as with plain soil, that is to say, the nitrogen of the black 
matter appeared to undergo no change. It appears to lose the 
capacity of being nitrified by the act of drying, since in trials with 
the tindried extract of farmyard manure the nitrogen of the extract 
was nitrified in sensible quantities. J. M. H. M. 

Free Phosphoric Acid and Superphosphates. By M. Weil- 
ANDT {Landw, Versuchs-Stat.^ 34, 207—215).—Ritthausen has pre¬ 
viously found that a solution of superphosphate and calcium carbonate 
produces dicalcium phosphate, and generally in the crystallised con¬ 
dition. The author has now studied the results of the reactions of 
a 10 per cent, solution of orthophosphoric acid on several alkaline 
carbonates. Pure barium and strontium carbonates produced 65’2 
and 45*7 per cent, respectively of the insoluble phosphate, but when 
carbonic anhydride was passed in rather Jess of the bibasic and more 
of the monobasic phosphate and free acid were produced, as also 
many crystals. When, however, the concentration of the solution was 
raised, the results were reversed, but when the time of action was 
lengthened there was rather less of the bibasic salt produced, but in 
the filtrate was found a large conversion of the free a(*id into the 
monobasic salt. It would appear, then, that the crystallised phos¬ 
phoric acid acts somewhat differently from the superphosphate. 

The author, therefore, prepared a superphosphate from Mejillones 
guano and phosphoric acid, and with the solutions thus obtained he 
experimented on marble and other forms of carbonate, of which marl 
appeared to react most energetically. From the results obtained, it is 
evident that if superphosphate is applied to a well marled soil none 
will be lost by passing through unabsorbed in the monocalcium form, 
but all (98 per cent.) of the acid will be retained at the surface. As 
was to be expected, the more crystalline compounds are least readily 
acted on, whilst marl, which is i^eadily decomposed, and in which the 
calcium carbonate is finely dispersed, becomes coated with the bibasic 
compound and prevents any further reaction. E. W. P. 

Basic Cinder and other Finely.ground Insoluble Phos- 
phates as Manures. By Aitken (Trans. Biijhlaud and A(jr. Soc., 
1887 [4], 19, 245—253).—The phosphates tried were Cura^*na phos¬ 
phate with 87 per cent., Canadian phosphate with 69 per cent, 
Carolina phosphate with 57 per cent., Belgian phosphate with 
40 per cent., and basic cinder with 40 per cent, of phosphate of 
lime. These were tried against each other and superphosphate of 
28 per cent, at four different stations on turnips. It w^as found 
that only 40 to 50 per cent, of the ground Cura 9 oa, Carolina, 
Canadian, and Belgian phosphates would pass through a sieve 
of 120 wires per linear inch, whereas all the basic cinder passed 
through this sieve. A large sieve of this gauge was therefore made, 
and sufficient quantities of the mineral phosphates passed through it 
to try the sifted against the unsifted portions. Sulphate of ammonia 
and sulphate of potash were added in all cases to make a general 
xnanfure, and quantities of the phosphates containing equal weights of 
phosphoric acid were employed. In almost all cases, the sifted phos- 
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pbates produced a larger crop than the unsifted phosphates, amount¬ 
ing on an average to a gain of 1 to tons of roots per acre, and it 
seems reasonable to suppose that this increase would pay for the extra 
fineness of grinding. The superphosphate proved little if any superior 
to the sifted phosphates or the basic cinder, and this last phosphate 
appears to be at present the most finely ground as well as the cheapest 
in the market. The nature of the mineral phosphate used appears to 
be of much less importance than the fineness to which it is ground, 

J. M. H. M. 

Note hif Abstractor .—The author says of basic cinder, “I do not 
doubt that its efiicacy as a phosphatic manure is in the main to be 
attributed to the extraordinary fineness to which it is ground,*’ No 
doubt fineness of grinding is extremely desirable, but the basic cinder 
appears to possess a distinct advantage over the mineral phosphates 
in the great relative solubility of the phosphate of lime contained in 
it. On some soils this tells very much ; in the Down ton experiments, 
conducted in 1885 by the Abstractor and another (this voL, p. 176), 
the coprolites were much more finely gi’ound than the basic cinder 
employed, yet the latter produced far better crops than the former. 

Ground Felspar as a Potash Manure. By Aitken (Trans. 
Highland and Agr. iSoc., 1887 [4], 19, 223—255).—The result of two 
small experiments, made at Pumphuston on turnips and at Boon on 
peas, is that felspar when ground so as to pass through a sieve of 120 
meshes per linear inch undoubtedly acts as a potash manure. On the 
turnips, the felspar did better than an equivalent quantity of sulphate 
of potash, on the peas not so well. J. M. H. M. 

Butter from various Districts. By E. Duclaux (Oompt. rend., 
104, 1727—1730).—The author has determined the proportion of 
volatile acids in various butters by the methods previously described. 
The butters examined were obtained from Isigny, Gournay, Brittany, 
and Cantal. 

The ratio of butyric acid to caproic acid is practically constant in 
butter from the same district, but varies considerably from one dis¬ 
trict to another. In butter from Gournay, it is 1'6, Brittany 1*9, 
Isigny 21, Cantal 2*4. The total quantity of the two acids varies in 
different samples even from the same district. The production of 
butter of fine flavour and good quality is not simply a question of the 
method of preparation. 0. H. B. 


Analytical Chemistry. 


Iodine Detection in Laminaria. Bj 7. A. F^ijcKioKB (Areh. 
rharm. [3], 25, 519—522).—One deci^am of tbo seaweed is ample 
fur the detection of iodine. The weed in as small pieces as possible is 
mixed with twice its weight of not too fine pumice powder, boiled with 
water, and dried on the water.bath whilst being well stirred. The 
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mass is then roasted over a very gentle flame and extracted with S c.a 
water in which the iodine can bo detected by the addition of ferric 
chloride solution to acid reaction and shaking up with carbon bisul¬ 
phide, Or a very dilute solution of chlorine-water may be used with 
one portion of the filtrate and ferric chloride with another, 

J, T. 

lodimetric Studies: Application of the Method to the 
Analysis of Commercial Substances. By G. Topf (Zeit, auuL 
Chem.^ 26, 277—302. See this vol., p. 688).—Commercial sodium 
thiosulphate is nearly pure, and usually contains such minute traces 
of sodium carbonate that its titration by iodine is not affected 
thereby; nevertheless if present in larger quantity this salt would 
cause an error in the result equal to double its own amount, unless 
acidified iodine solution is used. 

The iodimetric method serves well for the assay of commercial 
sodium sulphide. It is necessary to add the sulphide to an excess of 
acidifled iodine solution, otherwise the alkali ])resent induces oxidation 
of the sulphur, and causes the results to be too high. 

Bunsen’s explanation of the necessity for dilating sulphurous acid 
to 0*05 per cent, before titrating with iodine, namely, that above that 
strength a reverse action occurs, does not seem to he correct. 
Finkener has shown that v/ith an excess of iodine the action is 
complete in a solution of any stretigth. Even Hul{)huric aen'd of 
20 per cent, strength liberates no iodine from potassium iodide. 
Stronger acids are reduced, especially when much iodide is added, but 
up to 71 per cent, the product is hydrogen sulphide. Above that 
strength, sulphurous acid is also produced, but is not the sole product 
till 81 per cent, is reached. If Mohr’s plan of neutralising the sulphu¬ 
rous acid before titrating it is adopted, it is still necessary to use an 
excess of iodine and to acidify before titrating back with thio¬ 
sulphate. 

In titrating stannous salts by iodine, the best results were obtained 
by adding tartaric acid and sodium hydrogen carbonate, then an 
excess of iodine, and then acid before titrating back. Zinc ])owder can 
be assayed by shaking it with excess of neutral iodine solutioji (in a 
bottle containing glass balls), and acidifying with acetic acid before 
titrating the excess. 

In examining commercial iodine containing chlorine, it is necessary 
to dissolve in soda and add a small quantity of a sulphite to reduce 
the iodate formed by the action of the chlorine. A ferric salt and 
hydrochloric acid are then added and the iodine is distilled over into 
potassium iodide. The author figures a special distillation apparatus 
m which caoutchouc joints are avoided, and which gives excellent 
results. The same apparatus serves for tlie analysis of chlorates and 
hypochlorites by distillation with hydrochloric acid. 

Diehl’s method of titrating Weldon mud by digesting with 
potassium iodide and acetic acid and determining the liberated iodine 
is found to be a very practical one. Lead dioxide and red lead can be 
estimated in the same manner if suflSicient sodium acetate is added to 
keep the lead iodide in solution. Tlie results are more trustworthy 
than those obtained by distillation with hydrochloric acid. Nitrates, 
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whicli are often present in the commercial dioxide, are without 
influence. 

Lastly, ferrous and ferric oxides, in hydrochloric acid solution, can 
be determined iodimetrically. For the ferrous oxide, a known excess of 
iodine is added (which may conveniently be done by adding potassium 
iodide and a standard solution of iodate), and then an excess of 
sodium acetate. The iron separates as basic ferric acetate and the 
residual iodine can either be distilled out, or after digestion at 60—70® 
in a stoppered bottle and cooling, can be titrated direct without 
filtering. For the ferric oxide, an excess of potassium iodide is 
added, and after digestion at 70° the liberated iodine is determined. 

M. J. S. 

WeiTs Method for the Estimation of Sulphides. By P. 

Weil (Bull Soc. Cldm^y 47, 680—682).—In reply to Friedheim*s 
criticisms (this vol., p. 396) the author states that he does not 
employ an ammoniacal copper solution, but a solution containing 
39*3375 grams of cupric sulphate, 197 grams of sodium potassium 
tartrate, and 125 grams of pure sodium hydroxide. The gases given 
off from the decomposition of the sulphide by hydrochloric acid are 
passed into an excess of this solution, the precipitated cupric sulphide 
filtered off, well washed, and the copper in the filtrate and washings 
titrated by means of a solution of stannous chloride. The results 
obtained by adliering to the details of the author’s process are veiy 
concordant among themselves, and agree closely with results obtained 
by Fresenius’ gravimetric method. A. P. 

Detection of Nitrogen-compounds in Seleniferous Sulphuric 
Acid. By G. Lunge (B«r., 20, 2031^2033).—A solution of di- 
phenylamino in sulphuric acid pixiduces with seleniferous sulphuric 
acid, obtained by boiling selenium dioxide with pure sulphuric acid, a 
cornflower-blue colour indistinguishable from that formed when 
sulphuric acid containing nitrogen acids is similarly treated. The 
seleniferous acid, as is well known, yields a brownish-yellow or 
yellowish-red ring with ferrous sulphate or, preferably, ferrous 
chloride solution which, however, does not disappear on boiling, but 
darkens with the precipitation of red selenium, so that this test 
cannot be employed for the detection of nitrogen acids in sulphuric 
acid containing selenium-compounds, whilst in addition the indigo 
test cannot be relied on for this purpose, inasmuch as selenic acid 
oxidises indigo and cannot itself be reduced by boiling with hydro¬ 
chloric acid without the simultaneous decomposition of the traces of 
nitrogen acids if tliese are present. Sulphuric acid containing 
selenium-compounds, however, gives no colour reaction with brucine, 
and this test is therefore available for the detection of nitrogen acids 
in seleniEoruus sulphuric acid W. P. W. 

A Simple Nitrometer. By T. P. Blunt (Pharm. J. Trans. [3], 
17, 763).—A description of an improvised nitrometer fur the rapid 
testing of “ sweet spirits of nitre.” 
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Colorimetric Estimation of Phosphorus. By F. Osmond (Bull 
Soc, Ohim,^ 47, 745—748).—Whenphosphomolybdic, arseniomolybdic, 
or silicomolybdic acids or their alkaline salts are dissolved in a 
solution of stannous chloride, a blue coloration is produced the 
intensity of which is proportional to the amount of the molybdic acid 
dissolved. This characteristic reaction may be employed to estimate 
the amount of phosphorus present in irons, sfeels, <tc. The solution 
of stannous chloride is prepai*ed by dissolving 12 gmms of the 
crystallised salt in 80 c.c. of pure hydrochloric acid and making the 
solution up to a litre with distilled water. The precipitate of 
ammonium phosphoraolybdate obtained in the usual manner is 
collected on an asbestos filter (filter-paper must not be employed as it 
absorbs the colouring matter) and then dissolved whilst on the filter 
by washing with a sufficient quantity of the stannous chlondo 
solution. The filtered solution is then made uj) to 100 c.c. for each 
gram of the original substance taken by the addition of a further 
quantity of the stannous chloride solution, and the depth of the blue 
tint estimated by comparison either with standard solutions prepared 
from weighed quantities of ammonium phosphomolybdate (solutions 
thus prepared may be kept unaltered for sevcnil days), or with discs 
of tinted glass which have been carefully selected by comparison 
wdth the tints of solutions of known composition. The results 
obtained in this way agree very closely with those obtained by the 
usual method but are generally somewhat lower, a difference \\liich 
varies between 0*002 and 0*010 per cent. A. P. 

Apparatus for Determining Carbonic Anhydride in Car- 
bonates. By D, Sidkusky {Zei(. anal Chem., 26, 33(;~-^;i;18).^This 
differs from Scheibler’s well-known calcimeter mainly in having the 
graduated tube immersed in a cylinder of water instead of being con¬ 
nected with the usual pressure tube. M. J. S. 

Portable Apparatus for the Estimation of Carbonic Anhy. 
dride in the Atmosphere. By O. PerrEiissoN and A. Palmqi ist 
(Bcr., 20, 2129—2134).—A portable modification of an apparatus 
devised for the estimation of aqueous vapour and carbonic aiiliydride 
in air at a constant temperature and pressure (this vob, p. 180). The 
sample of air directly drawn from the surrounding atmosphere, after 
saturation with aqueous vapour and measurement, is passed into an 
Orsat’s potash tube, and allowed to remain foi* two minutes to 
complete the absorption of the carbonic anhydride })resent, then 
withdrawn and again measured. The correction required to com¬ 
pensate for the difference in humidity of the air analysed and that of 
the atmosphere from which it was taken is so small that it can he 
neglected. The estimation takes only a few minutes, and the results 
agree well with those obtained by other methods. 

A modification of the method employed with the original apparatus 
(loc. cii.) is also described, which materially shortens the time required 
for the analysis. W. P. W". 
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Lithium Carbonate. By F. A. FLifcKiGBB {Arch. Pharm. [8], 
26 , 609—516).—^An aqueous solution of lithium carbonate saturated 
at 15® had the sp. ^r. 1*0140, and contains 1 part of salt in 70*72part8 
of water. A solution of freshly-ignited sodium carbonate in 60 parts 
of water had the sp. gr. 1*0208. Hence the presence of the latter salt 
in lithium carbonate can be readily detected by an excess of sp. gr. 
over 1*0137. In boiling water, lithium carbonate loses some of its 
carbonic anhydride; but a solution saturated at 15® may be heated on 
the water-bath for a day without losing any. The solubility of the 
salt diminishes as the temperature increases. A solution saturated at 
15® and heated at 90® for some hours when quickly filtered and 
allowed to cool to 15°, had a sp. gr. of 1*009, and contained 1 part of 
the salt in 111*3 parts. By thus taking the sp. gr. of a solution pre¬ 
pared at 15° and one prepared at 90®, the presence of more soluble 
salts can be readily detected. A further characteristic property of 
lithium carbonate is its easy fusibility as compared with the corre¬ 
sponding sodium, potassium, and magnesium salts. J. T. 

Titration of Zinc Powder. By F. Weil (Bull. Soc. Chim., 47, 
877—879).—A reply to Kupferschlaeger. Zinc powder usually does 
not contain organic matter, but, oven should it do so, neither that nor 
any carbon present would reduce the cupric chloride solution under 
the conditions specified for the working of the author's process. 
There is usually the merest trace of metallic cadmium in zinc powder; 
but whatever its amount, its reducing action is the same as that of zinc 
and would not affect tbe result. All metallic iron may be removed from 
zinc powder by means of the magnet. The valuation of zinc powder 
is based on the amount of metallic zinc, and any zinc oxide present is 
of no value. A, P. 

Electrolysis of Copper and of Zinc. By A. Shand (Pharm. X 
Trans. [3], 17, 750).—Copper and zinc are more easily and accurately 
separated and estimated by electrolysis than by the ordinary processes. 
Certain essential details and precautions are described iu the paper. 

E. R. 

Estimation of Formic Acid and of Organic Matter in Water. 

By J. Klein (A7xh. Fharm. [3], 25, 622—531).—Formic acid in an 
alkaline solution is completely oxidised by an excess of potassium 
permanganate, as is well known, after boiling for a short time. 
After cooling to 70—80®, excess of standard oxalic acid is added, and 
then sulphuric acid. The excess of oxalic acid is now determined by 
a further addition of standard permanganate solution. If the sul¬ 
phuric acid is added before tbe oxalic acid, oxygen ils e.volved and the 
results are inexact, as the author shows. The decomposing action of 
the sulphuric acid on the permanganate solution diminishes with the 
temperature. The foregoing is applied to the estimation of organic 
matter in water by the Schulze-Trommsdorff’s method as follows 
100 c.c. of water is boiled for ten minutes with 0*5 c.c. of aqueous 
soda solution (1 ; 2) and 10 c.c. of centinormal permanganate soln* 
tion. On cooling to 70—80°, 10 c.c. centinormal oxalic acid solution - 
is added and 5 c.c. dilute sulphuric acid; the excess of oxalic acid is 
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titrated with permanganate solution, a blank experiment is made 
upon 100 c.c. of pure distilled water, and the difference is taken as 
due to organic matter in the water. J. T. 

Determination of Hippuric Acid in Urine. By O. Yolkbr 
{Zeit anal. Chem.., 26, 402).—Evaporate 200—300 c.c. of the urine 
one*third in a thin glass basin; add 4 grams of sodium phos¬ 
phate ; concentrate to a syrup. Add excess of plaster of Paris, and 
dry till the mass can be powdered. Introduce the powder, together 
with the crushed basin into a Soxhlet’s apparatus, and extract with 
freshly distilled light petroleum. After 4 to 6 hours, change the 
flask, extract for 6 to 10 hours with absolute ether and distil off 
the ether. Dissolve the residue in hot water; decolorise with 
charcoal; wash the charcoal well; concentrate at 50—GO" to 1 or 
2 c.Cf, and leave to crystallise. Rinse with the mother-liquor into a 
weighed filter; wash with a few drops of water and ether; dry and 
weigh. Add 0*0015 gram for every c.c. of filtrate. M. J. S. 

Separation of Mineral Oils from Saponifiable Fats. By A. 

Gawalowski (Zeit anal, Chem,^ 26, 330—331).—In separating 
mineral oils from those of animal and vegetable origin by saponi¬ 
fying the latter and extracting the former from the soap by light 
petroleum, it is necessary to use a considerable excess of alkali to 
ensure complete saponification ; but this excess of alkali renders the 
soap to some extent soluble in light petroleum. This may be obviated 
by the following procedure:—The fat is saponified by alcoholic potash 
(2 parts of K 2 O to 10 of fat) ; after evaporating off most of the 
alcohol, a solution of chloride of calcium, strontium, magnesium or 
sodium (? barium) is added, and then sodium hydrogen carbonate or 
sulphate till the alkalinity has nearly disappeared. The soap is then 
quite insoluble in light petroleum. M. J. S. 

Test for Oil of Peppermint. By E. C. Fkderer (Pharm, J, 
Trans. [3], 17, 808).—If 10 c.c. of pure oil of peppermint is shaken 
up with 20 c.c. of 94 per cent, alcohol, and 10 to 40 c.c. of cold water 
are then added, a clear supernatant oily stratum of 14 c.c. separates. 
With other oils and with admixtures separations occur different in 
their nature and volume, and of these an extended table is given in 
the paper. R. R. 

Reaction of Strophanthin. By H. Hklbing (Pharm. J. Trans., 
[3], 17, 924).—When a trace of strophanthin is dissolved in a drop 
of water, together with a trace of ferric chloride, the addition of a 
little strong sulphuric acid gives rise to a reddish-brown precipitate, 
which in an hour or two changes colour to a permanent emerald- 
green. R. R. 

Urea Bstimation. By 0. M^hu (/. Pharm. [5], 15, 607—609).— 
In estimating urea in albuminous urines by means of sodium hypo- 
bromite, it is frequently necessary to wait for hours before reading off 
the volume of nitrogen, on account of the persistent froth which results 
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from the reaction. This can he readily avoided by introducing^ a 
pilule of fat into the tube, and inclining the tube once or twice before 
placing it in position. J. T. 

A Filter Tube for Use in the Estimation of Alkaloids by 
Mayer’s Reagent. By P. 0. J. Bird {Pharm, /. Trans, [3], 17, 826), 
—A small disc of thick filtering paper, interposed between two layers 
of muslin stretched over a small inverted funnel, arrests the passage 
of the precipitate produced by Mayer’s reagent, the filtration being 
effected by suction, and the paper previously charged with French 
chalk, finely powdered, and suspended in water. R. R. 

Theine Estimation. By A. Losoh {Arch, Pharm, [3], 26, 497— 
498).—10—20 grams of tea leaves are boiled twice with water, 
filtered, and washed with hot water until the wash-water runs colour¬ 
less. The filtrate is mixed with calcined magnesia to the extent of 
one and a half times the weight of the leaves taken, and evaporated 
to dryness on the water-bath. The residue is finely powdered and 
extracted with hot chloroform. The chloroform extract is evaporated 
to dryness in a tared beaker, dried at 100—105°, and weighed. The 
theine is thus obtained without loss and perfectly colourless. The 
method may be employed for the preparation of theine on a large 
scale as the chloroform can be distilled off. J. T. 

Coffee. By B. H. Paul and A. J. Cownlet {Pharm, J, Trans, [3], 
17, 821 and 921).—When coffee is carefully roasted there is no 
appreciable loss of caffeine. Infusion of coffee as made in Prance 
contains nearly the whole of the caffeine present in the sample of 
coffee. Caffeine can be easily and accurately determined both in 
roasted coffee and in mixtures of it, and its amount is the best means 
of determining the proportion of admixed substances. R. R. 

Analysis of Coffees. By L. Pad^ {Bull, 8oc. Chim.y 47, 501— 
506).—The frequent cases which have occurred of coffees damaged by 
sea-water having been manipulated by washing and partial roasting 
has necessitated some certain but rapid means of detection; this the 
author finds may be attained by determining the specific gravity of 
the sample. The specific gravities of 24 varieties of genuine raw 
coffees varied between 1*368 and 1*041, whilst the specific gravities 
of the same samples after roasting varied between 0*635 and 0*500. 
Raw coffees therefore having a specific gravity below 1*000 may be 
suspected of being damaged samples washed and improved in colour 
by partial roasting. 

A second method of sophisticating coffees consists in moistening 
the roasted berries with steam, in order to recoup the manufacturer 
for the loss of weight—17 to 19 per cent.—due to roasting, by this 
means berries may be made to absorb as much as 20 per cent, of 
water; the fraud may, however, also be detected by determining the 
specific gravity of the suspected sample, as it rises from about 0*636, 
thcf maximum of genuine roasted berries, to between 0*660 and 0*770. 
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The addition of artificial colonring matters such as the naphthol 
oranges may be readily detected by extracting the berries’^ with 
alcohol in which such colouring matters are soluble, whilst genuine 
coffee does not yield a coloured solution. 

The gi’eat inconvenience and difficulty of estimating the specific 
gravity of such a substance as coffee by the ordinary method with 
water, may be avoided by estimating the displacement of air due to a 
known weight of the berries by the following process. A weighed 
quantity of from 50 to 100 grams is placed in an air-tight cylinder 
the exact capacity of which is known, the air in the cylinder is then 
compressed by allowing mercury to rise to a given height in a tube 
attached, the usual corrections having then been made, the height 
of the mercury in a manometer gives the tension of the air in the 
cylinder, and the difference between this tension and the tension 
under similar conditions when the cylinder contains nothing but air 
indicates the volume of air, and hence the volume of solid matter 
contained in the cylinder. Jiy this means very rapid and satisfactory 
determinations may be made. A drawing and full description of the 
apparatus employed by the author are given in the paper. 

A. P. 

Detection of Albumin in Urine. By L. Blum {Chem, Centr,, 
1887, 345).—The usual test for the detection of albumin in urine, 
namely, the formation of a white coagiilum on addition of meta- 
phosphoric acid, is inconvenient on account of the ready conversion 
of the meta- into pyro- or ortho-phosphoric acid. Instead of the free 
acid, the author prefers to use an acidified solution of a manganese 
salt to which has been added an excess of sodium mctapliosphate. 
This can previously be tested by the addition of lead peroxide, which 
gives a rose-red coloration. The detection of the albumin is best 
effected by placing a few c.c. of the above solution in a test-glass and 
filtering the urine into it, when the albumin separates at the junction 
of the two liquids. V. H. V. 

Determination of Milk Constituents. By R. Palm (ZeiL anal 
Ohem,, 26, 319—330),—By most of the existing methods of milk 
analysis, albumin and casein are the only proteids determined, and 
the whole reducing power of the filtrate is ascribed to milk-sugar. 
Since, however, hemialbumose and the (perhaps identical) lacto- 
peptone of Millon and Coramaille escape precipitation by the ordinary 
reagents and are capable of reducing Fehling’ssolution, the proportion 
of milk-sugar is over-estimated, and that of the total proteids under- 
stated. Bitthausen’s copper sulphate pix)cess suffers from this defect. 
Tannin, however, precipitates all the proteids. The fresh precipitate 
digested at 30—35^^ with an excess of neutral lead acetate yields lead 
tannate and a solution of the proteids in excess of lead acetate. After 
precipitating the lead by hydrogen sulphide, the amount of the proteids 
IS found by evaporating the filtrate and drying at 100®. Mercuric 
nitrate or acetate likewise precipitates all the proteids, and by adding 
potash concurrently with the mercuric solution and finally in small 
excess, the solvent action of free acid or of an excess of mercuric salt 
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is prevented, A determination of the oxide of mei^nry (after drying 
at 10D°) gives the proteids by difference, or the fresh precipitate can 
be heated with baryta, the barium carefully precipitated by sulphuric 
acid and the proteids weighed after evaporating the filtrate. A 
process which the author recommends for milk is as follows :—10 c.c. 
are evaporated to dryness; the residue is washed with light petroleuz)!. 
to remove fat, then with ether, which dissolves a small quantity of 
lactic acid formed during the evaporation, and therefore ought not to 
be employed for the fat determination. It is then well mixed with 
0*2—0*3 gram of finely-ground ignited litharge and enough water to 
form a paste. This is again dried and then treated with water, when 
a clear filtrate is readily obtained containing the milk-sugar with 
some lead, whilst all the proteids are left as an insoluble lead com¬ 
pound. The amount of each is ascertained by weighing after drying 
and then burning otF the organic matter, using nitric acid to prevent 
reduction of lead. M. J. S. 
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Influence of Simple and of so-called Multiple Union of the 
Atoms on the Refractive Power of Compounds. Constitution 
of Benzene and Naphthalene Compounds. By J. W. Bruhl 
(i?6r., 20, 2288—2311).—Gladstone showed that the molecular refrac¬ 
tion of aromatic compounds is always in excess of the value calculated 
from Landolt’s formula. The author observed a similar excess in the 
case of*all unsaturated compounds which are supposed to contain 
double union of atoms, the extent of the excess being dependent on 
the number of double combinations present. The atomic refraction of 
the saturated carbon-atom rC/ = 2*48, remains the same whether the 
four affinities ai'e satisfied by single carbon-atoms or by monatomic 
substituents. Hence if benzene is represented by nine single carbon 
combinations it w'ould possess a normal molecular refi'aetion. 

The molecular refractions of aldehyde and paraldehyde are 11*50 and 
32*40 respectively ; the latter number is three times the former less 
2*10. This number is nearly the same as that obtiiined by multiplying 
the refraction-equivalent of the double combination of oxygen and 
carbon (3 x 0*76 = 2*28). 

Tables are given showing the molecular refraction of hydrocarbons 
CftHio, CioHy*, and CioHw. The following conclusions are drawn:— 
That a so-called double combination of atoms is never optically equiva¬ 
lent to tw^o single combinations, and that in the conversion of the 
former into the latter the increment of refraction disappears entirely 
or partially according as all or a portion of the multiple combinations 
are taken up. The author discusses the constitution of benzene, and 
considers KekultVs formula to be establisheil; carvacrol and carvol 
are probably constituted on the same model. Tables are given showing 
the refraction-equivalents of naphthalene and sotuc of its derivatives; 
the numbers point to the presence of five ethylene combinations in 
naphthalene as shown in Erlenmeyer’s formula. N. H. M. 

Fluorescence of Spinel. By L. de Boiseacdkan (Compt. rend , 
105, 261—262),—Spinel usually gives a brilliant red fluorescence in 
a vacuum, but some specimens show a green fluorescence. 

If a mixture of magnesia and alumina free from chromium is 
strongly heated, it yields spinel in fine granules which show no red 
flaorescence in a vacuum. A feeble green fluorescence is, however, 
visible, and its spectrum shows the green band ohsei*ved with the 
green fluorescence of natural spinel. If the artificial spinel contains 
0*1 percent, of manganese oxide, it shows an intense gi*ecn fluores<jeuce, 
the spectrum of which consists of the same band. If I per cent, of 
chromic oxide is added the spinel shows a splendid red fluorescence. 
It follows that the green fluorescence of natural spinel is due to the 
presence of ^manganese, and the red fluorescence is due to the presence 
of chromium. 0. H. B, 

voxi. LH, 3 y 
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Crimson Line of Phosphorescent Alumina. By W, Crookks 
(Proc. Boy* Soc., 42, 25—81).—The author has repeated his previous 
experiments on this subject (Phil. Truns.^ 1879, 660; Ann. Chim. 
Phys.j 1859, 67, 50; Proc. B^y. Soc., 32, 206), and now gives careful 
measiireiaents of the spectrum of phosphorescent alumina. This 
consists of a very faint pair of hands in the red, an intense crimson 
double line (X = 6942 and 6937), a pair of faint and nebulous orange 
lines (\ =s: 6707 and 6598), and a continuous spectrum commencing 
at X = 6514 and shading off into the green. The spectrum is different 
from that of spinel, first described by Becquerel, which shows a faint 
double band in the extreme red, a narrow crimson line (X = 6857), 
four hazy red bands, and sometimes a continuous spectrum most 
intense in the green, and shadine off gradually to blue and violet. 
A detailed description of this is given. 

De Boisbandran (this vol., p. 191) attributes the red fluorescence of 
calcined alumina, when submitted to the electric discharge in a 
vacuum, solely to the presence of chromic oxide. The author, however, 
has obtained the double line from pure alumina, qnite free from 
chromium; and has found, moreover, that the line is reduced in 
intensity when a little chromium oxido is mixed with the alumina. 

Alumina precipitated from its ammoniacal solution by boiling shows 
no crimson line, but simply a greenish phosphorescence; the red line 
is fully developed only when the earth is calcined at the highest tem¬ 
perature of the blowpipe flame. The author’s previous experiments 
prove that physical differences may greatly influence the phosphores¬ 
cence. In view of the possibility of the line belonging to some special 
variety of the earth, he has submitted pure alumina to three separate 
processes of fractionation, the operations being repeated 20 to 30 
times in each case. Details are not given; but the result was 
that alumina giving the crimson line became concentrated towards 
one end of the fractionation, whilst the earth accumulating at the other 
end phosphoresced either green or hardly at all. Chromium was in 
no case detected. 

It is thus still uncertain whether the line is due to alumina, but 
capable of being suppressed by the presence of some other earth ; or if 
the line belongs to some accompanying earth ; or if it depends on the 
mode of preparation of the alumina; or, lastly, if the molecule of 
ordinary alumina is complex and the line belongs to one of its con¬ 
stituents. Oh. B. 

FluorescenceB of Manganese and Bismuth. By L. db Boisbau- 
DRAN (Oompf. rend., 106, 45—48 and 206—208; see also this vol., pp. 
3, 4, 89, and 873). The author has continued his researches, and has 
examined the fluorescences of a mixture of two solid solvents behaving 
towards one another as moderately active substances, and a third 
substance strongly fluorescent with one of the solvents only, as repre¬ 
sented by a mixture of cadmium sulphate (100 parts), bismuth sulphate 
(10 parts), and calcium sulphate. With a proportion of calcium 
sulphate not exceeding 14'8 per cent., the calcium cadmium fluores¬ 
cence is prevented by the preaon<?e of bismuth, although the calcium 
bismuth fluorescence is not visible. When the quantity of calcium 
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sulpliate exceeds 16*1 per cent., the calcium bismuth fluorescence 
becomes visible, and increases in brilliancy with the proportion of 
calcium sulphate. 

The author has also investigated the properties of a mixture of two 
solid solvents, the first of which (a) behaves towards the second (/I) 
as a moderately active substance, and two active substances, one of 
which fluoresces with both solvents, and the other with only one of 
them. These conditions are fulfilled by a mixture of calcium, cadmium, 
bismuth and manganese sulphates. With an excess of calcium 
sulphate, the calcium manganese fluorescence is str'ongest, the calcium 
bismuth fluorescence much weaker, and the cadmium manganese fluo¬ 
rescence is not visible. With an excess of cadmium sulphate, the 
cadmium manganese fluorescence is predominant, the calcium man¬ 
ganese fluorescence is also visible, but the calcium bismuth fluoresceiu*e 
cannot*bo recognised. 

The author’s experiments lead to the following general conclusions. 
A substance may show strong fluorescence when disseminated through 
another substance, and yet show no fluorescence with a third substance 
closely analogous to the second. A substance may fluoresce strongly 
with one compound of a metal and not at all with another compound of 
the same metal; or it may show fluorescence of a different character 
in the second case. Sti*ongly coloured substances prevent the fluores¬ 
cence of active substances by reason of their strong absorptive power. 
A substance may behave as a solvent to one active substance; and 
also behave as a more or less active substance itself when mixed with 
a third substance. When two active substances coexist in the same 
solvent their individual fluorescences are reduced in intensity, but 
their spectral cliaraeter is not altered. Two more or less active 
substances in the same solvent may, however, neutmlise ono another. 
A substance which is active under certain conditions, but is inert when 
mixed with a particular solvent, may yet reduce the efleci of a substaiu^e 
which is usually active with this solvent. Fluoivscenee in a given 
solvent seems as a rule to diminish on the addition of a second solvent 
which is not so effective with the active substance as the first solvent, 
but in some cases this effect is very slight. An active substance 
generally produces a double fluorescence with a mixture of two active 
solvents, but with certain proportions one of the fluorescences 
diminishes in a greater ratio than the quantity of the solvent which 
produces it. With one active substance, and equivalent quantities of 
two effective solvents, the two fluorescences usually are equal in 
intensity, but the contrary is observed in certain cases, if two sub¬ 
stances are unequally active with a given solvent, and the ratio of the 
two is kept constant whilst the proportion of the solvent is gradually 
increased, it is possible in some cases to observe successively (1) the 
effect of the less active body alone, (2) the coexistence of the two 
effects with increasing predominance of the effect of the more active sub¬ 
stance. When the proportion of the more active substance is increased, 
its effect alone is observed whatever the nature of the solvent. Certain 
fluorescences which are masked by others can be seen when the tube 
is heated, or by observing immediately after the cessation of the 
electrical discharge, or by modifying the strength of the discharge, 

0. H. B. 
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New Fluorescences with Well-defined Spectra. Bv L. be 

Boisbaudran {OompL rend,^ 105, 258—261, 301—304, 343--‘348).— 
Mixtures of alumina with samarium oxide, or Z^aOa, treated 

with sulphuric acid and calcined, give 6uorescences the spectra of 
which are characterised by a large number of well-defined lines and 
bands instead of by one or a few nebulous bands as is usually the 
case. Calcination at a ^ ery high temperature greatly increases the 
brilliancy of the fluoresc mces. The positions and characters of the 
bands and lines are described in detail. 

Mixtures of alumina with uranium oxide give no fluorescence at 
all, and lanthanum and yttrium oxides give no well-marked fluo- 
rescencesu Alumina and ytterbium oxide give a blue fluorescence, 
the spectrum of which consists of four bands, which are also observed 
in the fluorescences of mixtures rich in ytterbium and thulium, or 
erbium and thulium, and which therefore may be attributed to 
thulium or to a new element. 

Mixtures of alumina with oxides of cerium, erbium, thulium, 
dysprosium, and gadolinium, have also been examined, and their 
fluorescences will be described in detail in a subsequent paper. 

C. H. B. 

Spectra of Didymium and Samarium. By E. DsMARgAY 
(Compt rend., 105, 276—277).—The author has previously stated 
that the band at 4690 varies in intensity during the fractionation of 
praseodymium, and he concluded that the band was not due to 
praseodymium. The fact is confirmed but the conclusion is with¬ 
drawn. The purest fractions of praseodymium containing only small 
quantities of lanthanum show a strong nebulous band at about 4690, 
which, however, is very different in character from the band pre¬ 
viously referred to, and it follows that there are two bands of very 
similar wave-length, but of different character, one being due to 
praseodymium and the other to some other element at present un¬ 
known. 

Neodymium free from praseodymium and containing only a very 
little samarium, gave a spectrum in which the following bands not 
previously described were observed. A somewhat narrow band at 
about 4(340 on the less refrangible side of a nebulous didymium band; 
a narrow and somewhat feeble band at 4300; and in a nitric acid 
solution a band at 4760, which really consists of two lines at 4734 
and 4768 respectively, the more refrangible being the more intense. 
This double line is seen with pure neodymium. 

The author anticipated Kruss, Nilson, and Gerhardt, in the dis¬ 
covery of the compound nature of samarium (Abstr., 1886, 837 ; and 
this vol., p. 551). C. H. B. 

Development of Voltaic Electricity by Atmospheric Oxida¬ 
tion. By C. R. A. Wright and C, Thompson (Proc. Boy, 8oc,, 42, 
212—216).—The authors have observed that when metallic copper 
immersed in aqueous ammonia is exposed to a limited supply of 
air, the metal dissolves chiefly as cuprous oxide. This ac$tiou, which 
the authors regard as in all capes the primary action, is very slow 
when the liquid is kept perfectly at rest; but it can be greatly 
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accelerated by arranging borizontally near the surface of the liquid a 
plate, termed the “ aeration plate, of platinum or other conductor not 
acted on under the circumstances, and joining this to the copper by a 
wire. When connection is made through a galvanometer, it is found 
that a current is generated during the action. The voltaic element 
thus formed polarises rapidly unless the external resistance is very 
high. Its electromotive force varies from 0*5 to 0*6 volt, and in¬ 
creases with the concentration of the ammonia solution, or when 
sodium or ammonium chloride is added thereto, or when spongy plati¬ 
num is substituted for the platinum plate. In the latter case, and with 
strong arnmoniacal brine, it may amount to 0 8 volt, nearly equalling 
that due to the heat of formation of cuprous oxide (40810), or 
0*88 volt. 

This, battery lias a close connection with the air battery of Glad¬ 
stone and Tribe (this Journal, 1873, 582), which consists of copper in 
solution of cupric nitrate, and an aeration plate formed by a trayful 
of crystals of silver nitrate. Cuprous oxide is here deposited on 
the aeration plate, whilst in the author's eell^it is formed at the 
surface of the copper. This has been proved by means of a battery 
of special construction. After continued action, copper was found 
only in the liquid surrounding the copper plate. 

The aulhors are continuing these experiments, and have found that 
metals not otherwise prone to oxidation (mercury, silver) may be 
similarly dissolved in appropriate liquids. Cn. JL 

Alteration of Carbon Electrodes used for the Electrolysis of 

Acids. By H. Debray and PfionARn {Gompt, rend., 105, 27—30).— 
The battery used consisted of four Bunsen cells, and the electrodes 
had been purified by treatment wdth chlorine. Wlien hydrocliloric 
acid is electrolysed witli carbon electrodes, the gas evolved at the 
positive pole is a mixture of chlorine, carbonic anhydride, and oxygen; 
in the case of sulphunc acid it is a mixture of oxygen and carbonic 
anhydride; and in the case of nitric acid a mixture of nitrogen oxides 
and carbonic anhydride. In all cases, the positive electrode undergoes 
disintegration, and the black powder wdiich is formed, after being 
washed and dried in a vacuum, deflagi*ates at a temperature below a 
red heat, with evolution of carbonic anhydride and carbonic oxide. 
When nitric acid has been electrolysed, the gas also contains nitrogen. 

The products were analysed by causing them to deflagrate in a 
vacuum, and collecting the water and oxides of carbtui evolved. The 
deflagrated matter was then heated to bright redness in a porcelain 
tube, and the gas given off was collected and analysed. 

The amount of water and oxygen contained in the product varies 
with the nature of the acid electrolysed and its degree of concentra¬ 
tion. The proportion of oxygen is sometimes as high as 9 to 10 per 
cent., and that of water as higli as 8 per cent. 

In the case of hydrochloric acid, no soluble organic compound is 
formed. C. U. B. 

Conductivity of Bismuth for Heat in a Magnetic Field. By 

A. Righi {Oompt. rend., 106, 108—169).—The conductivity of bis- 
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mutli for heat varies in a magnetic field in the same ratio as its 
electrical conductivity, and the isothermal lines undergo rotation in 
the same manner as the equipotential lines, 0. H. B, 

Comparative Radiation of Fused Platinum and Fused 
Silver. By J. Viollk (^Compt, rend., 106, 163—165).—The total 
radiation of melting platinum as measured by means of a smoked 
thermopile is 54 times as great as the total radiation of an equal 
surface of melting silver. This ratio is much less than that of the 
luminous intensities of the two metals. C. H. B. 

Heat of Formation of Hydrogen Telluride. By Brrthelot 
and Fabre (Compt, rend., 105, 92—95).—Tellurides of zinc, iron, and 
the alkalis do not yield pure hydrogen telluride. Better results are 
obtained with the tellurides of calcium, barium, and magnesium, 
especially the latter. Magnesium telluride is obtained by heating a 
mixture of the two elements to dull redness when combination takes 
]>lace with gi‘eat viqlenco. A better method is to pass tellurium- 
vupour over magnesium heated in an atmosphere of pure hydrogen. 
The telluride is a white, flocculent substance, which alters very readily 
on exposure to air, and yields pure hydrogen telluride when treated 
wdth hydrochloric acid. The gas is very unstable even in the dark, 
and decomposes at once in contact with moist air. It is completely 
absorbed by potash. Its odour is different from that of hydrogen 
sulphide or selenide, and slightly resembles that of hydrogen arsenide, 
and its action on the animal economy is very much less irritating 
than that of the selenide. Its solution in alkalis is colourless, but 
becomes blue iu presence of a trace of oxygon, tellurium being pre¬ 
cipitated if the oxygen is in excess. 

Hydrogen peroxide decomposes hydrogen telluride with formation 
of water and liberation of tellurium, but part of the latter undergoes 
oxidation. The reaction with ferric chloride is, however, very 
definite, and it was therefore used in the thermochemical measure¬ 
ments. The heat developed by the reaction (TeH 2 = 130) is 68*24 OaL, 
from which it follows that— 

H 2 gas + Te cryst. = TeH 2 gas absorbs — 35’0 Cal. 

The heats of formation of water, hydrogen sulphide, and hydrogen 
selenide, are respectively + 59*0, + 4*6, and — 12*3 Cal, and it is 
evident that in the oxygen-group, as in the chlorine-group, the energy 
of combination with hydrogen diminishes as the atomic weight of the 
element rises. 0. H. B. 

Heat of Formation of Crystalline Tellurides. By 0. Pabbb 
{Gompt.rend., 106, 277—280).—Tellurides can be prepared by passing 
the vapour of tellurium over the metal, or by heating the finely- 
divided metal with tellurium in an atmosphere of hydrogen. Ferrous 
telluride forms steel-grey crystals which scratch glass; cobalt tel¬ 
luride forms brownish crystals; nickel telluride forms small, reddish- 
grey crystals; thallium telluride resembles galena in appearance, but 
rapidly tarnishes in the air and is readily powdered. These tellurides 
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are not affected by cold hydrochloric and sulphuric acids, but slowly 
alter in moist air. 

All the tellurides dissolve readily in bromine-water and bromine, 
with formation of hydrogen bromide, a metallic bromide and tellurons 
acid. This reaction was utilised for the determination of the heats 
of formation of the tellurides, and the numbers given in the following 
table are the heats of formation of the crystallised compounds from 
crystallised tellurium and the solid metal. The heats of formation of 
the selenides are given for comparison. 



Selcnide. 

Telluride. 

Ferrous. 

. 18-44 

15-58 

Cobalt .. 

. 18-88 

15-30 

Nickel.. 

. 18-42 

15-10 

Zinc . 

. 40-40 

37-22 

Cadmium. 

. 24-20 

10-96 

Cuprous. 

. 20-84 

14-30 

Thallium . 

. 17-72 

12 24 

Lead. 

. 15-76 

11-42 


The heats of formation of the tellurides are lower than those of the 
corresjumding selenides. C. H. B. 

Values of the Heats of Combustion of Organic Compounds 
Determined by Different Methods. By h\ Stohmaxn (./. pr. 
(Vietn, [2], 36, idl—141).—A comparison of the results obtained by 
the author in liis various researches with those published bv llerthelot 
in conjunction with Vieille, Louguinine, and Hecoura, A determina¬ 
tion of the heat of combustion of naphthalene by Berthelot's method 
of combustion in compressed oxygen has given the value 1231*5 cal. 

W. P. W. 

Passage from the Benzene Series to the Acetic Series. By 

BKiM'HKhOT and Rkcoura (Compt, rend., 105, 141—145). — A further 
connecting link betwceii the two series is furnished by the fact that 
quereite and inosite can both be converted into quinone. 

Quercde .—Heat of combustion, 1 gram 4'330 Cal.; per grara-mole- 
cule at constant volume, -|-710*1 Cal.; at constant pressure, 70^*8 Cal. 
Heat of formation (crystallised), -|-2(>8*2 Cal. 

Inosiie .—Heat of combustion, 1 gram 3*703 Cal.; ])er gram-mole¬ 
cule at constant volume and pressure, -1-606*5 Cal. Heat of formation, 
+ 3*115 Cal. These values are slightly higher than tliose for glucose. 

Quinic Acid ,—Heat of combustion, 1 gram 4*342 Cal.; per giuin- 
molecule, +833*7 Cal. Heat of formation (crystallised), +238*3 Cal. 

The union of qiiercile with two atoms of oxygen to form iuosite 
would develop +43*3 Cal., a number intermediate between the heat 
of conversion of benzene into phenol (36*6and of phenol into quinol 
(+ 52*2). The formation of quiiiic acid and water by the union of 
quereite and formic acid would develop +53*9 Cal., a number corn- 
parable with the heat developed by the similar reaction between 
phenol and formic acid ( + 36*6). The conversion of inosite iuto 
quinone by removal of 4 mols. water would develop +9*7 Cal., and 
hence this is a case of dehydration with change of function, but with- 
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out condensation, accompanied by development of heat. The conver¬ 
sion of quercite into quinone by removal of 3 mols. H 2 O would 
develop +24*9 Cal., and the conversion of quinic acid into hydroxy- 
benzoic acid by a similar i^eaction would develop +98*7 Cal. The 
condensation of acetylene to benzene develops +171*0 Cal. 

In all cases, the conversion by dehydration of compounds belonging 
to the acetic acid series into compounds of the benzene series is accom¬ 
panied by a development of heat, or in other words by a loss of energy, 
which corresponds with the increased stability acquired by the nucleus 
of the fundamental hydrocarbon. C. H. B. 

Boiling Points of Salt Solutions. By G. T. Gerlach {Zeit, anal. 
Chem.y 26, 413—530).—The author has carefully i*edetermined the 
boiling points of solutions of about 40 salts, acids, and alkalis, 
making in each case a series of observations on solutions of different 
strengths. With the majority, the formation of a crust during 
ebullition begins a little below the highest temperature attainable. 
In the case of salts which crystallise with wati'r of crystallisation, 
the salting out which occurs on further evaporation is accompanied 
by a fall of temperature, which in some cases is very considerable. 
The crystalline magma obtained by salting out sodium sulphate at the 
boiling point has been observed to boil at 72°, while the escaping 
steam showed 100°. If in a constant amount of water equal quantities 
of salt are successively dissolved, the differences in the boiling points 
invariably decrease, but if in the case of salts which ciystallise with 
water of crystallisation, only the anhydrous salt is considered, the 
differences between the boiling points for equal increments of salt 
increase at first, and only begin to decrease when stronger solutions 
with liigher boiling points are reached. This points to the existence, 
in the weak solutions, of compounds of salt and water acting as a 
single substance, even at the boiling temperature, and to the disso¬ 
ciation of these hydrated molecules at the higher boiling points. 

By laying down the boiling points in curves, it is seen that when 
equal weights of the salts are regarded, the curves for different sub¬ 
stances follow no regular law, and frequently cat one another. With 
equal equivalents (molecular weight divided by the valency of the 
metal) the curves of salts of the same group and similar constitution 
never cut. 

No direct connection can be traced between the molecular weights 
of the dissolved substances and the boiling points of their solutions, 
nor between specific gravity or specific heat and boiling point. On 
the other hand, in most cases, solutions of highly soluble salts boil at 
higher temperatures (for equal molecular concentration) than those 
of lower solubility. Also those salts which in the act of dissolving 
produce the smallest amount of contraction are almost invariably 
those which for equal molecular concentration show the highest boiling 
points. Ammonium salts are the chief exceptions to both these laws. 

Tammann’s law that for a given temperature the lowering of the 
vapour-tension produced by dissolving one molecule of a salt in an 
invariable quantity of water is equal for salts of similar constitution, 
is not borne out by the author’s observations. M. J. S. 
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Solidifloatlon of Liquids by Pressure. By E. H. Amagat (Compt. 
rend», 106, 165—167).—The author has examiued a largo number of 
organic and inorganic liquids at temperatures between 0° and 50®, 
and at pressures up to 3000 atmos., but has not observed any signs of 
Bolidiiication. Carbon tetrachloride, however, behaves differently, 
and solidifies at a high pressure, melting again when the pressure is 
released. The solid has a very distinct crystalline structure ; solidifica¬ 
tion takes place under a pressure of 210 atmos. at — lO'h®, 620 atmos. 
at 000 atmos. at 10°, and 1160 atmos. at 19‘5°. 

Carbon protochloride, O 2 CI 4 , does not solidify under a pressure of 
900 atmos. at 0 °, but benzene seems to solidify at about 700 atmos. 
at 22 ;. 

It is probable that every liquid possesses a critical point of solidifica¬ 
tion analogous to the critical point of gases, that is, a temperature 
above which no pressure, however great, will convert the liquid into 
a solid. C. H. 13. 

Dissociation of some Gases by the Electric Discharge. By 

J. J. Thomson (Froc. Iloy. Hoc., 42, 343—345).—When the vapour 
of iodine, at a temperature of 200—230®, is subjecied in a tube 
exhausted of air to the action of the sparks from a coil giving a 3-inch 
spark in air, the pressure as indicated by a 8ulj)huric acid manometer 
increases at first rapidly, then more slowly, and finally becomes 
stationary. On stopping the coil, the greater part of tliis increase is 
perinaueut, or at least la.sts for some hours. The author aLtinbutes it 
to dissociation of the iodine-vapour. The amount of dissociation has 
been measured by observing the vapour-density in a special appai atus, 
sulphuric acid being excluded. The density after sparking then fell , 
to 100, 115, 86, and 84 (H = 1) in dilliTeiit experiments. In the 
last case (temp. = 232®), after standing 24 hours, the dissociation 
still equalled that produced by Meyer at 157U®. The colour of the 
dissociated vapour is stated to be a little lighter and less uniform than 
that of the normal vapour. The electric strength was also reduced. 

When bromine-vapour is sparked in a similar way, an increase of 
pressure also occurs, but disappears rapidly, probably owing to 
reunion of the sejiarated atoms. Vapour-density determinations also 
showed that bromine is dissociated simple heating at a low 
pressure for a long time. In such determinations, therefore, the 
vapour should be maintained at constant temperature lor some time 
be tore observing. 

Experiments have also been made wdth chlorine and nitrogen 
tetroxide. Ch. B. 

Osmotic Equilibrium and the Concentration of Solutions 
by Gravitation. By Gouy and G. Cuapkron {Compf. rend., 105, 
117—119).—An application of the laws of thermodynamics to the 
question of osmotic equilibrium. 

Demonstration of the Coefficient of Expansion of Gas as a 
Lecture Experiment. By R. Schiff {Gazzetia, 17, 190—191).—lu 
this paper, a simple apparatus is described for demonstrating the law 
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of the expansion of gases as a lecture experiment. In a graduated 
tube surrounded with a warming jacket is inclosed 273 c.c. of dry 
gas; the tube is connected with a piece of flexible tubing, bent in the 
form of a (J, and provided with a mercury reservoir. Previous to 
the experiment the level of the mercury in both limbs is adjusted, the 
tube heated with steam, and the level readjusted. If the barometric 
pressure has remained the same, the reading on the tube will give the 
coelficient of expansion. V. H. V. 

Estimation of Pressure in Closed Tubes. By A. Rktchlsk 
(jRer., 20, 2461—24t52). —In this paper, asimple apparatus is described 
by means of which the pressure in sealed tubes may be roughly esti* 
mated. It consists of a glass tube of small diameter, about 40 cm. 
long, one end of which is sealed off, and 4—5 cm. length from this 
end is silvered; the tube is then bent in the form of a JJ» filled 
to a certain height with mercury. The whole is enclosed iu the 
tube in which it is proposed to carry on the reaction at an increased 
pressure, which forces down the mercury in the open limb, thus 
causing it to rise in the sealed limb and dissolve off the silver. Then 
from the rise of level of mercury thus determined and the tension of 
the vai)our of mercury at the tempenitnre of the reaction, the p^ssure 
within the tube can be directly calculated. V. H. V. 


Inorganic Chemistry. 


Selenium Alums. By C. Fabre {Gom/pt rend., 106, 114—115), 
—The author has prepared the selenium alums of the following 
bases :—Sodium, potassium, emsium, rubidium, thallium, ammonium, 
ethylamine, diethylaiiiine, triethyJamine, methylamine, dimethyl- 
amine, trimethylarniue, and propylamine, by mixing solutions of the 
corresponding selenate and aluminium selenate. The products have 
the general composition and crystalline form of the alums, and are 
colourless. The ccesium and rubidium selenium alums are much 
more soluble than the corresponding sulphur-alums, and it is worthy 
of note that the soluble thallium alum is formed from a selenate 
which is almost insoluble in water. The organic alums closely 
resemble the ammonium salt. 

By mixing violet chromium selenate with the selenates of potas* 
sium, sodium, caesium, rubidium, thallium, ammonium, ethylamine, 
and propylamine, the corresponding alums were obtained. They crys¬ 
tallise well, and frequently form very distinct ootahedra. They are 
violet rod by transmitted light, and their solutions are violet when 
cold, but become green at 55—60®. The green solutions will only 
crystallise when allowed ^ evaporate spontaneously for several 
months. Thallium chromium selenium alum is deep violet Iw truns* 
mitted, and almost black by reflected light. 0. H. 3. 
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Monoclinio Form and Optical Properties of Prismatic 
Arsenious Anhydride. By Dks Cloizbau (Gompt rend., 106, 96— 
99).—Prismatic arsenions oxide belongs to the monoclinio system. 
Measurements of the various angles are given. The angle of the 
prism is 1^5® 1', and is similar to that of valentinite or prismatic anti- 
monious oxide, 137® 7', but as the other zones of the crystals are 
not similar the two compounds are not strictly isomoiphous. The 
crystals are highly birefractive, the plane of the optical axis being 
pai'allel with the plane of symmetry. 

The fact that thin plates of ordinary arsenious oxide are sometimes 
feebly birefractive, indicates that the crystals are possibly only 
pseudo-cubic. C. H. B. 

Preparation and Properties of Carbon Oxysulphide. By 

P, Klason (J. pr, Cht^m. [2J, 36, 64—74).—To prepare this sub¬ 
stance, Than recommends Supp. 5, 245) the addition of 

solid potassium thiocyanate to a cold mixture of 5 vols. strong sul¬ 
phuric acid and 4 vols. water. The author finds that the jmrest 
product and best yield is obtained on adding 60 c.c. of a concentrated 
aqueous solution of potassium or ammonium thiocyanate to a cooled 
mixture of 290 c.c. (620 grams) of strong sulphuric acid and 400 c.c. 
water. The whole is heated at 26® in a water-bath. The gas thus 
preyiared contains only about 2^ per cent, of carbonic anhydride and 
0 ()6 per cent, of carbon bisulphide. Hofmann recommends passing 
the gas tbrougli an ethereal solution of trietbylphosphine to free it 
from carbon bisulphide. The author finds that the absorption of this 
latter is much more rapid and complete if a small (juantity of pure 
triethylphosphiiie is used instead of a solution, the gas being then 
passed through pure sulphuric acid to free it from traces of the 
phosphine. Carbon oxysulphide is only absorbed very slowly 
by a 33 per cent, aqueous solution of potash. If the gas ob¬ 
tained as above is pa.s8ed slowly through about 20 cm. of such a 
solution, the wliole of the carbonic anhydride is absorbed witli a loss 
of only about 7 per cent, of the oxysulphide. A 33 per cent, aqueous 
solution of potash mixed with its own volume of alcohol abst)rbs 
carbon oxychloride completely and rapidly, and is the best reagent 
for use in estimating it. 

Pure carbon oxysulphide is odourless and tasteless. Its physiolo- 
gical effects are very similar to those of nitrous oxide. When passed 
through a saturated solution of baryta, no opalescence is produced 
for at least half a minute, whilst if any carbonic anhydride is present, 
the solution becomes milky at once. With lead acetate solution, 
the precipitate is a quarter of an hour forming. L. T. T. 

Action of Chlorine on Carbon Bisulphide and of Sulphur 
on Carbon Tetrachloride. By P. Klason {Ber., 20, 2376—2383). 
—Carbon bisulphide is but slightly attacked by chlorine at ordinary 
tempemtures, but in presence of chlorine-carriers, especially of 
iodine, action takes place readily with the ultimate formation of 
carbon tetrachloride. The author has carefully studied this reaction 
and the intermediate praducts formed, and also the derivatives 
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obtained by tbe action of beat, reducing' agents, on sucb com¬ 
pounds. He has isolated the following compounds:—Thiophosgene, 
CSCh, boiling at 73*5"", and gradually changing to its polymeride ; tri- 
chloromethylsulphur chloride, C01a*SCl, boiling at 149^ ; trichloro- 
methyl bisulphide^ CCls*S/CCla, boiling at 135® in a vacuum; trichloro- 
methyl trisulphide, CCla'S/OOla, crystalline, and boiling at 190® in a 
vacuum ; and chlorothto-carboriylsulphur chloride^ CSCl’SCl, boiling at 
140°. The compound CC^Ss^CCla is identical with that described by 
Rathke as S(CCJ 2 *SCI) 2 . 

In the action of sulphur on carbon tetrachloride, only carbon bisul¬ 
phide, sulphur chloride, and sometimes traces of thiophosgene and 
COls'SCl were formed. L. T. T. 

Manganese Compounds. By B. Franks (/.pr. Ghen^ [2], 36, 
166—174).—The blue gas formed when air or carbonic anhydride 
saturated with aqueous vapour at 40—50® is led over the manganese 
oxysulphate (Mri 03 ) 2 S 04 (this voL, p. 893), is free from ozone, and 
consists of a new gaseous oxide of manganese, probably manganese 
tetroxide^ MnOi, which condenses to a blue-violet amorphous substance 
at a lower temperature. The quantity obtained was too small to allow 
of analysis ; the compound itself differs, however, in its properties from 
the trioxide and heptoxide; it is more volatile than the trioxide, and 
is less readily acted on by water, with which it combines to form 
manganic acid with the liberation of oxygen. The tetroxide is decom¬ 
posed by the action of sulphuric acid and ether. 

When warm and moderately strong sulphuric acid is treated wdrh 
potassium permanganate until the brown solution no longer dissolves 
the salt, and the mixture is heated, a beautifully crystalline, claret- 
red salt, 2 Mn 5 (.S 04)9 + 5 K 4 SO 4 , is obtained. This salt dissolves in 
dilute sulphuric acid with a brown colour, and in concentrated sul¬ 
phuric acid with a blue-violet colour, decomposes on heating into 
potassium and manganese sulphates, oxygen and sulphuric anhydride, 
and w^hen treated with much water yields the hydroxide 3 Mn 02 , 2 H 40 , 
and manganese sulphate. Small, yellowish, lustrous scales of a man^ 
ganic manganous oxide, MujOh, are obtained, however, if the salt is 
added to water, the mother-liquor removed as quickly as possible, and 
the residue w^ashed with water, alcohol, and finally with ether. On 
treatment with dilute sulphuric acid, the oxide yields manganese 
sulphate (2 mols.), and the hydroxide 3Mn02,2Ha0 (1 mol.) ; it may 
therefore be regarded as 3Mn02,2Mn0. When heated, it is converted 
into trimanganic teti*oxide, MnaO*. W. P. W. 

Thorium Silicates. By L. Troost and L. Ouyrari) (Oompt 
rend., 105, 255—258). —When thorium oxide is fused with silica and 
calcium chloride at a bright red heat, and the c^stalline product is 
treated with water, and then with hydrochloric acid to remove calcium 
chloride and silicate, a residue of small, rhombic crystals is left, which 
are insoluble in acids, but are attacked by potassium hydrogen sul¬ 
phate ; sp. gr. at 16® = 6*82. They have the composition 2ThO,SiOi 
or Th02,Si02, but are not isomorphous with zircon. The thorfuiu 
may, however, be present in the form of a dioxide, and this sapposition 
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is supported by Kriiss aud Nilson’s recent determination of the vapour- 
density of thorium chloride. These numbers were always lower than 
those required by the formula ThCb, but the authors have repeated the 
determination by Dumas* method, and have obtained similar though 
somewhat higher numbers. In this case, the influence of the hydro¬ 
gen chloride formed by the action of a small quantity of absorbed 
moisture on the thorium chloride would be less marked, because the 
greater part of the gas is expelled together with the nitrogen with 
which the globe is tilled. In Victor Meyer’s method, on the other 
hand, a small quantity of substance is taken, and the hydrogen chlo¬ 
ride evolved may introduce very considerable errors. 

If the thorium oxide, silica, and calcium chloride are fused together 
at 1100®, and the product treated with water and hydrochloric acid, a 
residue of crystals and grfinules is obtained. The latter are attacked 
by potassium hydi*ogen sulphate, whilst the former are not affected, 
and thus they can be separated. The crystals are triclinic, with an 
angle of extinction of about HI'’; sp. gr. at 25® = 5*56. They have 
the composition ThOjSiO^ or Thi02,2Si02. This silicate is thereftire not 
analogous to zircon in form or composition, just as thorium metaphos¬ 
phate is not analogous to silicon metaphosphate (Abstr., 1885, 1113). 

C. li. B. 

Thorium Sodium and Zirconium Sodium Phosphates. By 

L. Troost and L. Ouvrard { Compt . rend., 106, 30—34).—Sodium 
metaphosphate fused at a red heat readily dissolves thorium oxide, 
amorjJious thorium phosphate, and anhydrous thorium chloride, and 
the product is completely soluble in water after cooling. If, however, 
the thorium compound is added to saturation, and the fused mixture 
is allowed to cool slowdy and extracted with water, a residue is left, 
consisting of elongated, triclinic prisms, which act strongly on 
polarised light, the angle of extinction being about 44® whilst the 
angle of the axis is 45" and the twinning plane is parallel >vilh 
the plane of the optical axes. The crystals are insoluble in hydro- 
ehloric or nitric acid and in aqua regia, and have the roin])Ositu»n 
Na. 0 , 8 Th 0 , 3 P ,05 (Th = 116*2), or Na,(J,4Th02,3P20.5 (Th = 232*4). 
They are therefore analogous to tlie compound previously obtained 
with potassium metapliosphate (Abstr., 1886, 853). 

Zirconium oxide, phosphate, and chloride are less readily soluble in 
sodium metaphosphate, and the product is a crystalline powder com¬ 
posed of feebly birefractive rhombohedra, extinction taking place 
along the diagonals. It is insoluble in acids and in aqua regia, and 
has the composition Na, 0 , 4 Zr 02 , 3 P 205 ; sp. gr. at 12® = 3*10. 

When fused sodium pyrophosplmte is mixed with thorium oxide 
or phosphate, it yields an insoluble powder, consisting of very tliin 
hexagonal, microscopic leaflets. If sodium chloride is added to the 
mixture, solidification takes place more slowly, and the product is 
ol>tained in hexagonal lamellm, mixed with fragments of hexagonal 
prisms which act on polarised light, and are soluble in nitric acid. 
'I'hcy have the composition 5Na20,4Th0,3P206 or 6 Na 20 , 2 Th 02 , 3 Py 05 . 
If the fused substance is mixed with excess of sodium cldoride, 
thorium oxide is precipitated in minute cubes. 

Thorium chloride and sodium pyrophosphate yield birefractive 



1018 


ABSTRACTS OF OHBMIOAL PAPKES. 


ciystals, which probably belong to the triolinio system. They have 
the composition Na80,Th0a,Pa06. Zirconium oxide or phosphate 
added to the fused pyrophosphate, yields a crystalline powder. Zir¬ 
conium chloride added to the pyrophosphate together with a small 
quantity of sodium chloride, yields hexagonal plates, which act very 
feebly on polarised light, and are soluble in acids, Sp. gr. at 14° =5 
2*88. They have the composition 6N'aa0,3Zr02.4P806. With a 
larger quantity of sodium chloride, the compound 4NajO,ZrOa,2PaOfi, 
is obtained in prisms which act strongly on polarised light, and have 
a negative bisectrix. They are soluble in acids. Sp. gr. at 14° 
= 2*43. 

On account of its comparative infusibility, normal sodium phosphate 
alone yields no similar products, but when mixed with sodium chloride 
it yields the same products as the pyrophosphate. 

Thorium sodium and zirconium sodium metaphosphates are similar 
to one another and to the corresponding potassium compounds {he, 
cit,)y but they are not isomorphous. The double pyrophosphates are 
not analogous to one another either in form or composition. These 
results afford no evidence as to the true atomic weight of thorium and 
the formula of its oxide. C. H. B. 

Vanadates. By A. Carnot {Compt rend., 106, 119—122).— 
When ammonia is added gradually to a cold acid solution containing 
vanadic acid, the yellow colour becomes deeper and deeper, up to the 
point at which the reaction becomes neutral; the colour persists for 
a long time if the liquid remains cold. Conversely, if an acid is added 
gradually to a colourless alkaline solution of a vanadate, the yellow 
colour appears as soon as the reaction becomes acid, but diminishes 
in intensity when excess of acid is added. These facts indicate that 
in almost neutral solutions acid vanadates are formed with a deeper 
colour than that of vanadic acid itself. The reactions of such solu¬ 
tions with metallic salts are different from those observed under 
ordinary conditions, various acid vanadates being formed. In order to 
ensure the formation of normal vanadates, an ammoniacal solution 
should be only partially neutralised, or the liquid should be boiled in 
presence of a slight excess of ammonia. 

Cobalt and Nickel .—Cobalt nitrate and vanadic acid in a solution 
exactly neutralised with ammonia give an orange precipitate of the 
vanadate CoOjVaOs. Precipitation is complete after several hours if 
the liquid is neutral, but takes place more slowly in presence of miy 
ammonium salt other than the nitrate. Nickel yields a similar pre¬ 
cipitate, but its formation takes place more slowly, and is prevented 
by the presence of ammonium nitrate. Hot solutions of nickel and 
cobalt salts yield respectively pale-yellow and brown precipitates, but 
precipitation is always incomplete, and is prevented by ammonium 
chloride. 

Zinc salts with neutral vanadates give yellow precipitates, which 
become white when heated. Zinc nitrate and ammomnm vanadate 
yield a white precipitate, easily soluble in acids and in ammonia, tbe 
whole of the vanadic acid being precipitated. 

Cadmium salts in neutral solutions yield a white precipitate, readily 
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soluble in the slightest excess of acid or ammonia. Precipitation is 
always incomplete. 

Copper salts in the cold give a greenish-yellow precipitate of the 
vanadate CuOjVaOs, which becomes greenish-brown when heated. If 
the solution is hot, the precipitate is brownish-yellow, and becomes 
black when boiled. It has the composition 2Cu0,V206. In both 
oases precipitation is incomplete, and if ammonium sulphide is added 
a black precipitate is formed, and the liquid is brown; the precipi¬ 
tated sulphide contains vanadium, and the liquid contains copper. On 
acidifying the liquid, a mse-brown copper vanadium sulphide is pre¬ 
cipitated. Arsenates and copper salts behave in a similar manner. 

Mercurous nitmte in neutral solutions precipitates the wdiole of the 
vanadic acid in the form of the orange vanadate, Hg 20 ,V 205 . In 
presence of a slight excess of ammonia, a grey or blackish precipitate 
of complex composition is formed. When these precipitates are 
heated in hydrogen sulphide, vanadium sulphide is left in a pure 
condition, and this method may be used for the isolation and estima¬ 
tion of vanadium. Mercuric chloride produces no precipitate if the 
solution is acid, but on adding ammonia, a pale-yellow prc^cipitate 
is formed. If the liquid is neutral when the mercuric chloride is 
added, the precipitate is white. Precipitation is complete, and this 
method may also be used for the isolation of vanadium in the manner 
just described. 

Lead salts yield a precipitate w^hich is pale yellow in presence of a 
slight excess of iicetic acid, yellowish in presence of a sliglit excc'ss of 
ammonia. Precipitation is almost complete in neutral solutions. 

Bismuth nitrate precipitates the whole of the vanadic acid as a 
yellowish-white precipitate on addition of ammonia. If the liquid 
is slightly acid, an orange precipitate is formed on boiling, but preci¬ 
pitation IS incomplete. If the acid liquid is mixed with sodium 
acetate and then boiled, a bright yellow precipitate of the vanadate 
BixOsjVaOs is formed. This becomes orange when heated, but regains 
its yellow colour on cooling. C. II. B. 

Atomic Weight of Gold. By G. Kkuss (Per., 20, 2365— 

—Referring to the discrepancy between his own (this vol., p. 77S) 
and Thorpe and Laurie’s (Trans., 1887, 665) determinations of the 
atomic weight of gold, the author points out that in one of his papers 
on gold (Annalen^ 238, 266), he has shown that potassium nuro- 
bromide always contains about 0*06 per cent, of free gold, probably 
formed during crystallisation by the reducing action of organic matter 
in the air. Thorpe and Laurie have not taken account of this fact. 
Applying this correction to Thorpe and Laurie’s determination, the 
atomic weight obtained by means (1) of the ratio Au: KBr becumi's 
196*616; (2) of the ratio Au ; Ag, 196*669 ; (3) of Au: AgBr, 196*575, 
or lower than the number 196*64 previously obtained by the author. 
The author therefore upholds the correctness of his determinations. 

L. T. T. 

Gold Sulphides. By L. Hoffmann and G. Kruss (Ber,, 20, 
2369—2376).—The statements given i.n various text-books con¬ 
cerning the sulphides of gold are very conflicting, compounds AujS, 
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A 112 S 2 , and AugSs being variously given. The sulphide Au 2 Sj is 
perhaps usually accepted, the existence of the other two very often 
disputed. Those conclusions are, however, by no means justified. 
Berzelius believed he obtained AU 2 S by passing hydrogen sulphide 
into a boiling solution of auric chloride. Levol, on the other hand, 
states that under these conditions free gold is alone deposited. The 
author finds that Levers statement is correct, if care is taken to keep 
the temperature of the whole solution at 100®. If local cooling takes 
place the precipitate contains varying proportions of combined 
sulphur, but no definite compound can be obtained. In all their experi* 
ments the authors washed the precipitated sulphide by decantation 
with water, alcohol, ether, and carbon bisulphide successively. They 
found that the free sulphur was retained very firmly, and could not 
be completely removed by washing on the filter. 

When hydrogen sulphide was passed through a solution of potassium 
aurocyanidc, no apparent change took place, but when excess of hydro¬ 
chloric acid was added, and the whole heated, aurotis sulphtdey AU 2 S, 
was precipitated as a steel-grey precipitate. This was carefully 
washed as above, and obtained in a dry state as a brownish-black 
powder of constant composition, corresponding with the above formula. 
When freshly precipitated, it dissolves in water to a bi-own solution. 
It is therefore necessary in purification to wash it with water contain¬ 
ing hydrochloric acid, in which it is not soluble. When once dried, 
it is no longer .soluble in water. It is not decomposed when boiled 
with dilute hydrochloric or sulphuric acids. Aqua regia, chlorous 
oxide, and other oxidising agents oxidise it easily. Bromine-water 
slowly dissolves it, with formation of AuBra and sulphuric acid. 
Alkaline monosulphides dissolve it but slowly and slightly, polysul¬ 
phides rapidly and completely, with the formation of green solutions 
of sulpho-salts. Caustic potash solution does not attijk it even at 
100®, whereas the compound AU 2 S 2 is, under like conditions, decom¬ 
posed into gold, potassium gold sulphide, and potassium gold oxide. 
Potassium cyanide dissolves it readily, and the sulphide is reprecipi¬ 
tated by boiling the solution wdth excess of hydrochloric acid. This 
reaction gives a good means of purifying the sulphide from free 
sulphur, as a slightly warmed solution of potassium cyanide dissolves 
the former and not the latter. When heated in a tube, part of the 
sulphur distils off, and part passes off as sulphurous anhydride. The 
compound is completely decomposed at 240®, and ignites in oxygen at 
a low temperature. When heated in a stream of hydrogen, hydrogen 
sulphide is formed, hut in a stream of hydrogen chloride the sulphur 
sublimes without the formation of any hydrogen sulphide, and pure 
gold is left. 

The existence of a soluble aurous sulphide and a soluble aurons 
oxide (Kriiss, Untersuchuvgen uber das Aicmgewicht des OoldBS^ 
Miincheu, 188e5) speaks strongly in favour of placing gold in the 
alkali-group rather than in the platinum-group, ^ L. T, T* 
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Trona, Idrialine, and Zinc-bloom. By V. v. Zbphakovitcu 
(Zeit Kryst. Mia,, 13, 13-5—144).—1. Crystals of Trona, NartC 40 ii 4 - 
6 H 2 O. — The author has measured 50 crystals of trona from the 
soda works of Ebcnsee. The axial ratio he found to bo a : 5 : c = 
2*8459 : 1 : 2*9696. = 11^ 28'. Analysis gave the following re¬ 

sults ;— 

CO 2 . Ka^O. HgO. Na.^S 04 . Total. Sp. gr. 

38*93 40*77 19*96 0*20 99*86 2*14 

2. iHrialine Crystals from Tdria, —The discovery of idrialite in 
pistachio-green nodules in the Idria mercury mines was announced 
by R. Scharitzer (Abstr., 1888, 427). In 1886, specimens of a new 
variety were found. The specimens are of a yellowish-green to 
sulphur-yellow colour, and consist of pure idrialine. Alicroscopic 
examination shows that the plates belong to the monoclinic system. 

3. Fibrous Zinc-hloom (Hydrozhicite) from Curiathia, — It has 
hitherto not been observed that hydrozincite frequently exhibits a 
finely fibrous texture, especially in the renil'orm masses produced from 
the alteration of smithsonite. Analysis of some remarkably fibrous 
specimens of hydrozincite on galena recently obtained at Bleiberg, 
gave the following results (I) :— 

CO 2 . ZnO. PbO. H 2 O. FeA- SiOj. ToUl. 

I. 17*05 70*76 1*26 10*30 0*42 0*36 100*15 

II. 17*05 69*79 1*26 10*12 _ _ _ 

After subtracting the percentages of silica present as hemimorphite, 
and of iron pi*escnt as lirnoiiite, the remainder (II) corresponds with 
the formula 4ZnC08 4 - 5 Zn( 110)2 4- This formula does not 

agi'ee with any yet given. B. H. B. 

Turquoise from the Kirghlse Steppes. By N. J. v. Kokscha- 
liOFF (Zi'it, Kryst, Min,, 13, 187).—A greenish-biue mineral from the 
Karkaralinsk district of the Province of Sumipaldtinsk gave on 
analysis the following results :— 

Loss on 

PjOj. AljOg* FejOj. CugO. ignition. Total. Sp, gr. 

34*42 (35*79) 3*k 7*67 18*60 100*00 2*887 

These results show that the new turquoise is characteri.sed by an 
exceptionally high percentage of copper. It is not soluble in hydro¬ 
chloric acid or nitric acid, although it is in alkalis. B. H. B. 

Bpsomite from Poland. By W. K. Zglknttzku (Zeit, KrysL 
Min,j 13, 200— 201 ).—In an abandoned level in the Tscharkoffy 
Sulphur Mines, the author observed an efflorescence having a saline 
bitter taste. Analysis showed that the mineral had the composition 
MgS 04 , 7 Ha 0 . Hitherto, epsomito has not been found in Russia any- 

VOL. ui, 3 z 
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where except in the Siberian Steppes. At TscharkofFy, it occurs in an 
argillaceous marl, of Upper Cretaceous asre, in which, well-preserved 
remains of AnancJiytes ovata are found. The marl contains magnesia, 
and encloses beds of gypsum and sulphur. The hydrogen sulphide, 
formed from the decomposition of gypsum in the presence of organic 
remains, may be detected throughout the mine, and, on decomposition, 
yields sulphur and sulphuric acid or epsomite. B. H. B. 

Angite from the Whin Sill. By J. J. H. Tball {Zeit. Kryd. 
Min., 13, 180—181).—The author gives the following two analyses of 
augito: 1, from the normal Whin Sill (diabase containing bronzite), 
from Cauldron Snout; sp. gr. about 3*3; II, from the coarsest 
variety of the Whin Sill rocks, half a mile south of Tyne Head; 
sp. gr. 3*33. 



SiOa. 

ALO,. 

Fe208. 

FeO. 

MnO. 

CaO. 

MgO. 

I. 

49-03 

6-4G 

— 

15-57 

0-22 

15-34 

11-66 

II. 

48-41 

4-05 

2-36 

15-08 

0-37 

15-98 

12-14 


KaoO. H«0. Total. 

I. 1*24 0*h 99*33 

II. — 1-19 99*58 


The analysis of the first augite corresponds with the formula 
14CaFeSia06 + SCaMgSisO* + mgShOe + SMgAUSiO* + 
MgFeaSiOe. B. H. B. 

Andesine from Scourie Bay, Sutherland shire. By eT. J. H. 

Teall (Zeit. Kryst. Min., 13, 181).—A vein of nearly pure felspar 
occurs in a dyke of hornblende schist at Scourie Bay. The principal 
cleavage of the felspar is parallel to the brachypinacoid. The sp. gr. 
is about 2*644. Analysis gave the following results;— 

SiO^. AljOs. CaO. MgO. NajO. KgO. Total. 

68*16 26*66 5*79 0*65 6*99 1*76 100*01 

B. H. B. 

Minerals from Porthalla Cove, Comvirall. By J. H. Collins 
(Zeit. Kryst. Min., 13,180).—The author gives the following analyses 
of minerals from the rocks of Porthalla Cove:— 



la. 

lb. 

Ic. 

Id. 

II 

III. 

SiO,. 

38-60 

37-15 

39-50 

43-35 

44-01 

43-16 

AI 2 O 3 ... 

0-10 

5-60 

6-08 

4-08 

11-95 

28-50 

FejOs. 

PeO . 

J 11-55 ^ 

r 1-101 
1 8-80] 

|- 8-12 

10-74 j 

r 8-581 
1 2-84 J 

. 4-60 

CaO . 

trace 

0-10 

trace 

1-51 

10-61 

17-08 

MrO. 

33 62 

32-80 

34-65 

28-43 

16-15 

2-84 

Alkalis. 

3-31 

0-29 

0-10 

1-35 

2-25 

1-50 

H,0 fat 100“ .... 

112-82 j 

r 0-46 

0-55 

1-85 

0-51 

0-ia 

lost \ on ignition.. 

13-70 

12-00 

8-69 

3-20 

1-50 


Totals. 100*00 100*00 100*00 100*00 100*00 99*18 
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I. Serpentine from Porthalla Cove, mostly associated with horn¬ 
blende schist; a. greyish^green and granular, sp. gr. 2'65; fc. dark 
green, sp. gr. 2*56; c. reddish-brown and granular, sp. gr. 2*545; 
d. dark red, sp. gr. 2*644. II. Hornblende from the Porthalla horn- 
blende*schist. III. Plagioclase (anorthite) from the same rock, slightly 
weathered. B. H. B. 

Microscopic Crystals of Albite in Calcareous Rocks of the 

Western Alps. By C. Lohy (Compt. rend.^ 105, 91) —101).— The 
author has shown many years ago that the dolomites and limestones 
of the triassic formation of tlie Western Alps contain microscopic 
crystals of albite, often accompanied by bipyrami»lal quartz and 
lamellse of mica. The albite crystals are better developed the more 
crystalline the limestone in which they occur, but the occurrence of 
the crystals is not necessarily connected with the general crystalline 
character of the triassic beds. 

The limestones of the lias are not crystalline with the exception of 
the liassic marble at Villete, which contains crystals of albite, but 
this is an exceptional deposit and rests directly on the trias. Albite 
crystals are also found in a very compact, white, niimmulitic lime¬ 
stone in the bed of Montricher, near St. Joan de Maurienne. 

The genesis of these albite crystals, which has taken ])lace chiefly 
in the triassic limestones of the Western Alps, has also occurred 
exceptionally in middle lias and eocene beds. The formation of the 
crystals is connected with the special nature of the deposits in which 
they are found and the conditions which have favoured the crystal¬ 
lisation of the latter. C. H. B. 

Composition of Volcanic Rocks. By L, RicciAanr {Gazzetta^ 
17, 141—154).—The results of analyses of the volcanic rocks of 
Italy show that their composition is moditied by successive eruptions. 
Thus the eruptive matter emitted from submarine volcanoes in past 
times was of an acidic nature, and contained about 73 per cent, of 
silica, but this has gradually changed to a basic character, and now 
contains only about 48 per cent, of silica. Several examples of this 
gradual modiiicatiou are adduced. On the other hand, Etna and 
Vesuvius, which are always more or less active, have emitted within 
the last three centuries a product of constant composition, of the 
basic type. In order to explain this conversion fioin the acidic 
or trachytic form into the basic, which is especially exemplided 
in the case of the submarine volcanoes of Euganei and Pantelleria, 
the author suggests that the change is brought about by a reaction 
between the solid constituents of the Mediterranean Sea and the 
primordial rock. Thus, within the volcanoes, the chlorine is con¬ 
verted into hydrogen chloride by the dissociation of the water, and 
the radicles SO 4 and CO3 are emitted as sulphurous and carbonic 
anhydrides, whilst the remaining constituents react with and modify 
the original rock. In this paper, it is shown that if a typical sub¬ 
stance compounded of the fixed residue of the Mediterranean is 
compared with an argilliferous pHocenic marl, then this substance, 
mixed in proportions successively decreasing from 50 to 1 with one 

3 2 
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propdiftion of an original trachytic rock as pantellerite, would give 
products of percentage composition similar to those of the various 
typical rocks from more recent to more ancient times. For the 
present, these considerations are limited to the volcanic rocks of 
Italy, as better studied than other examples, although geological 
evidence tends to show that similar phenomena occurred in the 
granitic plateau of central Prance and in Hungary. Further 
analyses of the matter emitted in recent eruptions of volcanoes 
situated in various parts of the world show that the first substance 
elaborated is always gi'anite. V. H. V. 

Meteorite at Djati Pengilon, Java. By Daubr^k (Compt, rend., 
106, 203—207).—This meteorite fell on March 19tli, 1884, and 
weighed IGG kilos. It possesses a high tenacity, and does not readily 
break under the hammer. The fractured surface shows a remarkably 
largo number of small cleavage faces, and resembles certain fine¬ 
grained felspathic rocks; the crust is not firmly adherent. Mean 
sp. gr. of the meteorite 3*747. 

According to an analysis by Retgers, it consists of nickeliferous 
iron, 21*3; triolite, 5*1; olivine, 33 4; bronzite, 39*0; and chromite, 
0*1 per cent. The metallic portion consists of iron, 88*68; nickel, 
10’78; and cobalt, 0*64 per cent. Thin slices of the meteorite are 
ti’ansparent, but contain opaqne and tuberculous granules. The 
olivine and bronzite both contain inclosures. 

This meteorite belongs to a somewliat rare type, and is identical in 
lithological character with one which fell at Tjabe, a neighbouring 
place, on September 19th, 1869. C. H. B. 


Organic Chemistry. 


Solid a-Dichlorethyl Cyanide and its Conversion into 
Trlethyl Cyanuride. By R. Otto and K. Voiot (/. pr. Ghem. [2], 
36, 78—98).—This compound melting at 73—74® was first obtain^ 
togetherwith its liquid isomeride by Otto. It crystallises in the clino- 
rhombic system. The lower the temperature at which the cblorinatiott 
of the propionitrile is carried out, the larger the quantity formed. It 
would seem to be a polymeride of the liquid compound, the poly* 
merisation being in all probability produced by the hydrogen chloride 
formed during the chlorination. It is doubtful whether the hydrogen 
chloride acts mechanically, or really first forms a compound with the 
liquid cyanide which then breaks np yielding hydrogen chloride and 
the solid compound. Sulphuric acid does not cause polymerisation. 
Both the liquid and solid nitriles are converted into «-dicbloro« 
))ropionic acid when heated with moderately strong sulphuric acid. 
Alcoholic ammonia at 95® converts the solid cyanide into «-dichloro- 
propionamide. Nitrous anhydride has no action on it. When treated 
with alcohol, zinc and acetic acid, the solid cyanide yields triethtfl 
cyanuride, O^NaEts. This substance crystallises in long, hexagonid 
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prisms, melts at 29°, volatilises at ordinary temperatures, and boils at 
193—195®. Its vapour-density corresponds with the formula, 
OjHwNg. It is easily soluble in alcohol, ether, and chloroform, 
sparingly in water, and has an odour resembling that of opium. The 
aqueous solution is neutral, has a burning taste, and becomes milky 
when slightly warmed. It is easily soluble in strong hydrochloric acid, 
and this solution yields a platinochloride. When heated with hydro¬ 
chloric acid, the cyanuride is decomposed into ammonia and propionic 
acid. 

E. V. Meyer has lately shown (this vol., p. 364) that the compound 
which has hitherto been called cyanethine is not really a cyanuric 
compound, but contains an amido-nitrogen-atom. It is therefore 
probable that the above compound is the ti*ue cyanuric compound, and 
the original compound would then be tri-dichlorethyl cyanuride, 

CClaMe-C<^^* The yield of the non-chlorina.ted com¬ 

pound was only about one-third of that theoretically possible. When, 
in the reduction experiment, the alcohol is mixed with water, a base^ 
C 9 H 16 N 2 , is obtained. This crystallises in silky needles or plates, melts 
at 111°, boils at 273°, but is not volatile in steam. It has an intensely 
bitter taste, is readily soluble in alcohol, ether, and chloroform, 
sparingly in water. Its aqueous solution is strongly alkaline, and it 
is a monacid base. Its hydrochloride forms colourless needles, its 
platinochloride doubly refractive orange crystals; and its silver*- 
derivative white flocks. L. T, T. 

Action of Acids on Thiocyanic Acid. By P. Klason (/. pr. 
Chem. [2], 36, 57—G4).—It is generally stated that thiocyanic acid is 
decomposed by acids, yielding either perthiocyanic acid and liydro- 
cyanic acid or carbon oxychloride. The author finds, however, that 
often, under the action of acids, it yields dithiocarbamic acid, its 
anhydride or bisulphide. When a strong solution of thiocyanic acid 
contains little or no mineral acid, it is decomposed into perthiocyanic 
and hydrocyanic acids. A dilute solution is stable either with or 
without mineral acid. A strong solution in the presence of a large 
excess of hydrochloric acid gives oflP carbon oxysulpliide, carbonic 
anhydride, and a little carbon bisulphide, whilst thioearbamic bisul- 

E hide, S 2 (CS‘NH 3 ) 3 , is formed. The same compound is produced when 
ydrogen sulphide is passed into a solution of tliiocyanic acid. If 
sulphuric acid is substituted for hydrochloric acid, carbon oxysulphide 
is evolved, and a mixture of dithiocarbamic anhydride, S(CS*NH 2 ) 2 , 
and thioearbamic bisulphide is produced. When warmed with water, 
these substances yield sulphur, carbon bisulphide and ammonium 
thiocyanate. With aniline, monophenylthiocarbamido and its thio¬ 
cyanate, diphenylthiocarbamide, ammonium thiocyanate, sulphur, and 
hydrogen sulphide ere formed. 

Dry hydrogen chloride has scarcely any action on dry potassium 
thiocyanate, but if the salt be moist, thioearbamic chloridey ChCS-NH?, 
is formed. This is a white, crystalline substance which volatilises 
without fusing. It dissolves in water, the solution containing hydro¬ 
chloric and thiocyanic acids in molecular proportion. L. T. T. 
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Crystalline Form of Queroin. By C. Frtkdel (Compt, rend., 106, 
95—96).—The crystals were prepared by Vincent and Delachanal 
(this vol., p. 909), and are very brilliant, anhydrous, monoclinic prisms 
the dominant faces being m, and the other faces p and ft*, the latter 
sometimes truncating the edges mp, sometimes being so largely 
developed that the base of the prism almost disappears. The follow¬ 
ing measurements were made: mm, 116° 5'; mg, 31® 67*5'; 

44° 11'; pm 75° 47'; mb^, 60° 2'; 5*5*, 75° 2\ From these numbers 
it follows that— 


DA : Dt: A = 0*5526 : 1 : 0*2125, 

5 : A = 5*376. 

The inclination of the edge h to the inclined diagonal is 62° 21', and 
the angle of the base is 57° 50'. Extinction takes place along the 
plane </', which is not parallel with the edges mm but makes with them 
an angle of about 30°. C. H. B. 

Comparative Sweetness of Cane- and Starch-sugar. By 

T. Schmidt {Died. Cenfr., 1887, 6U4).—Experiments proved that 
1*53 parts of pure grape-sugar was as sweet as 1 part of pure beet- or 
cajfiC-sugar. E. W. P. 

Decomposition of Saccharose by Boiling with Lime. By W. 

Niedschlag {Died, Ceutr., 1887, 488—489).—As it is a known fact 
that the yield of crystalline saccharose is less after the crude sugar 
has been boiled with lime, 250 gi‘ams of saccharose were dissolved in 
1500 c.c. water, 250 grams slaked lime added, and the whole boiled 
for 21 days, the result was that most of the sugar was decomposed, 
and a non-ci*ystalliae calcium salt formed containing 20*5 per 
cent, calcium. Another experiment made for 24 hours with 
lime, strontia, and baryta, when a water-bath was used, and air 
excluded, and carbonic anhydride passed in, showed that here again 
the sugar was decomposed but not to the same extent. 

E. W. P. 

Substituted Methylenediamines. By A. Bhrbnbebo (J. pr. 
Ghent, [2], 36, 117—131).—Kolotoff, by the action of trioxy- 
methylene on diethylamine, obtained tetrethylmethylenediamine: this 
base and its lower homologue could not be prepared by Hofmann's 
reaction, employing methylene iodide and the corresponding secondary 
monamine, owing to the fact that the salts of the methylenediamines 
are extremely nnstable, and decompose into trioxymethylene and the 
hydriodide of the base originally employed. Tetrametfaylmethylene^ 
diamine also could not be obtained by KolotoS's reaction, but higher 
homologues were prepared by its means. 

Tetrethylmethylenediamine dissolves to the extent of 1 part in 
10 parts of water, and on treatment with dilute acids, with perfectly 
dry hydrogen chloride, and with alcoholic solutions of platinio chloride 
and of oxalic acid, yields the corresponding salts of diethylamine, whilst 
prolonged boiling with moist ethyl iodide converts it into tetrethyl- 
ammoniuuL iodide, When dry carbon bisulphide is added to the dry 
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baf^e, a molectilar compound, CH 2 lf 2 Et 4 ,CS 2 , is obtained, which boils at 
130—140° with decomposition; if, however, the materials are not 
quite anhydrous, diethyJamine diethyldithiocarbaraate is formed, 

Tetrapropylmethylenediamine^ CH 2 lN 2 Pr 4 , is formed when trioxy- 
methylene is heated with the calculated quantity of dipropylamine. 
It boils at 215—226® with slight decomposition, does not solidify in a 
freezing mixture of ice and salt, is sparingly soluble in water, readily 
soluble in alcohol, ether, and chloroform, and yields salts with platinic 
chloride, gold chloride, and trinitrophenol, which, however, could not 
be obtained in a state suitable for analysis. 

Tetrisobuiylmethylenediamine^ CHo 1 15 ^ 2 ( 0489 ) 4 , prepared in a manner 
similar to the preceding compound, boils at 245—255° with slight 
decomposition. The platinocldoride, Ci7H38N2,H2PtCU, is a fawn- 
coloured, crystalline powder, melts at 19d—198° with decomposition, 
and When heated to boiling in aqueous solutiou decomposes into the 
platiuochloride of diisobutylamine. The aurochloride is a yellow, 
crystalline powder, and melts at 185—195° with decomposition. With 
dry carbon bisulphide, the base forms a molecular compound, 
CnH 38 N 2 ,CS 2 , which on standing crystallises in large scales, melts at 
54°, and in solution stains the skin yellow. 

Uipiperidylmefhatie, Cil 2 (N 05810)21 obtained in like manner from 
piperidine, lx)ils at 230“ without decomposition, has a sharp popper- 
mint-like odour, and on treatment with acjiieous acids decomposes into 
trioxymethyleno and piperidine. Perfectly dry hydrogen chloride 
converts the dry base, dissolved in light petroleum, into the hydro¬ 
chloride if the action is continued only for a short time: this is a 
white powder which, when separated and dried in an atmosphere free 
from moisture, contains an amount of hydrogen chloride intermediate 
between 1 and 2 mols. 8 Cl; the continued action of the gas, however, 
results in the formation of pipei-idino hydrochloride. A molecular 
compound, CnH 22 N 2 ,CS*, is obtained on the addition of dry carbon 
bisulphide to the dry base; this melts at 58®, is soluble in alcohol and 
ether, insoluble in water, and on treatment with iodine in alcoholic 
solution is converled into piperidylthiuram bisulphide, (C 8 *NC 68 i()) 2 S 2 , 
which melts at 130°, and is soluble in alcohol and ether, insoluble in 
water. Moist carbon bisulphide converts the base into piperidine 
piperidyldithiocarbainate melting at 174°. 

Dipiperidylphenyhnethane, CHPh(NC 6 Hio) 3 , has been prepared by 
Klotz by the action of benzaldehyde on piperidine. It crystallises 
from alcohol in large, flat needles, melts at 78—79°, and is extremely 
soluble in benzene, carbon bisulphide, ether, chloroform, toluene, and 
light petroleum. On distillation in a vacuum, or on exposure to a 
moist atmosphere, it decomposes with the formation of benzaldehyde. 

W. P. W. 

Derivatives of Chlorinated Methyl Formate. By W, 

Hkntschel (J.pr. Chem, [2], 36,99—113).—In the dark, chlorine acts 
only very slightly on methyl formate even at the boiling point, but in 
sunlight action is rapid at ordinary temperatures. If the current of 
chlorine is continued as long as the gas is absorbed, trichloromethyl chloro^ 
formate, CbCOO’CCJa, is the main product. This boils at 127*5—128°, 
and has a sp. gr. 1*3525 at 14°. Its vapour-density is 6*633 (air = 1 ), 
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When heated much abore its boiling point, it is decomposed, yielding 
carbon oxychloride. It also closely resembles carbon oxychloride in 
its reactions. With dimethylaniline and benzaldehyde, it yields a 
green, with dimethylaniline a violet colonr-base. With sodium acetate 
it yields acetic anhydride. Methyl alcohol acts on it to form a liquid 
boiling at 163—164°, probably impure OMe'COO'COh. 

When the chlorination is stopped at an earlier stage, a compound, 
CiHsClijOi, may be obtained. This is a liquid boiling at 108—109^ 
and having a very irritating odour. Its sp. gr. is 1*4786 at 14° and 
1*4741 at. 27°, compared with water at the same temperatures. When 
heated strongly, it decomposes. With water, it yields carbonic 
anhydride, carbonic oxide, formaldehyde, and hydrocblorio acid. 
With methyl and ethyl alcohol, it yields methylated derivatives which 
have not yet been isolated. The compound described by Oahours as 
perchlormethyl chloroformate has probably a moi*e complicated con¬ 
stitution. L. T. T. 

Derivatives of Isopropylformamide. ByM. Spioa (Oazzetta, 17, 
168—171).— Isopropyl chlorocarhonafe, prepared by the action of 
carbonyl chloride on isopropyl alcohol, is a colourless oil boiling at 
94—96° ; sp. gr. at 4° = 1*144 ; it has an irritating odour, is insoluble 
in water, but soluble in alcohol and ether. 

With a-naphthylamine, it yields isopropyl formonaphthylamide, 
Pr^O*CO*JS[H'(J]oH 7 , together with a-naphthylamine hydrochloride, of 
which, the former is soluble, the latter insoluble in alcohol. The 
formonaphthylamide crystallises in long needles melting at 78—79°, 
of pungent, aromatic taste, soluble in ether and chloroform. 

hVom /S-naphthylamine the corresponding ^‘derivative is obtained; 
it melts at 70°, and resembles the above compound in crystalline form 
and appearance. V. H. V. 

Derivatives of Isopropyl Chlorocarbonate. By M. Spica and 
G. DB Varda (Gazzetta, 17, 165—168).—On passing a cuiTent of 
ammonia into isopropyl chlorocnrbonate, isopropylformamide is pro¬ 
duced together witli ammonium chloride; the former is separated from 
the latter by its solubility in alcohol. The formamide, Pi*^O‘0ONHv, 
thus obtained crystallises in white, slightly deliquescent needles, 
melting at 36—37^, soluble in most menstrua. 

Similarly from aniline and isopropyl chlorocarbonate, the correspond¬ 
ing ^^Aen^/Z-derivative is obtained together with aniline hydrochloride; 
the two substances are separated by fractional crystallisation from 
aqueous alcohol. The phenylformamide, Pi’^O’CONHPh, crystallises 
in prismatic needles melting at 42—43°, soluble in alcohol and ether, 
insoluble in cold water. V. H. V. 

Preparation of Valeric Acid. By B. Duclaux (Compt rend^^ 
105, 171—173).—The oxidation of amyl alcohol by potassium per¬ 
manganate should be effected in presence of an excess of aloonol, 
otherwise the valeric acid first formed is converted into acetic acid, 
and this is further oxidised to carbonic anhydride and water. It is 
likewise necessary to keep the liquid cook Some acetic acid is always 
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produced) but this is readily removed by taking advantage of the fact 
that when a dilute solution of the two acids is distilled, almost the 
whole of the valeric acid is found in the first quarter of the distillate, 
whilst the acetic acid remains in the retort. This property of valeric 
acid seems to be independent of its optical propei*ties. 0. H. B. 

iBomerism in the Crotonic Acid Series. By A. Michael and 
G* M. Bkowne {J. pr. Ghent, [2], 36, 174—176).—The authors have 
not succeeded in obtaining a good yield of «-/3-dichlorobutyric acid 
by passing a current of clilorine through a solution of crotonic acid 
in carbon bisulphide (compare this vol., p. 655), since the greater part 
of the crotonic acid is not attacked under these conditions. If, how¬ 
ever, the solution, cooled in a freezing mixture, is saturated with 
chlorine, allowed to remain three days, again saturated with the gas, 
and finally allowed to remain for three days more, a good yield of 
the dichlorobutyric acid is obtained. On treatment of an alcoholic 
solution of the acid (1 mol.) with alcoholic potash (2 mols.) in small 
portions at a time, a-chlor-allocrotonic acid is formed ; this crystallises 
in needles which melt at 67'', and are soluble in water and light petro¬ 
leum. The potassium salt crystallises from water in white, thin tables, 
from alcohol in slender needles; the sodium forms small, prismatic 
needles; the barium salt forms slender needles ; the lend salt forms 
octahedral crystals, and the copper salt crystallises in greenish-blue, 
concentrically-grouped prisms. Although anticipated by Wislieenus 
(h)c. vit,) in the publication of this work, the authors reserve to them¬ 
selves the right of continuing the research. W. P. W. 

Ethyl Acetocyanacetate. By A. Halleb and A. Held (Compf. 
rend,, 106, 115—117).—23 grams of ethyl cyanacetate is dissolved in 
its own weight of absolute alcohol and mixed with a solution of 
4*6 grams of sodium in 60 grams of absolute alcohol; 8 grams of 
acetic chloride dissolved in 20 grams of ether is then add(»d, and the 
liquid is heated until the alkaline reaction disappears. The product 
is evaporated on a water-bath, the residue taken up with water, and 
treated with ether to remove ethyl cyanacetate. The aqueous solution 
is then acidified with sulphuric acid, and the ethyl acetocyanacetate 
is extracted with ether. It is purified by fractionation in a vacuum. 
The reaction is represented by the equation 2CN*CHNa*COOEt 
AcCl = NaCl + CN-CHa-COOEt + CN-CNaAc-COOKt. 

This reaction affords positive proof of the accuracy of the consti¬ 
tution generally assigned to this compound. 

Three methods of preparing ethyl acetocyanacetate are now known, 
and the product is the same in all three cases. C. H. B. 

Thio-derivatives of Ethyl Carbonate. By P. Klason (Ber., 
20, 2384—2385).—When ethyl alcohol is treated wdth thiophosgeno 
the principal reaction takes place according to the equation EtOH -f 
CSCia =: HCl +• EtCl 4' COS, but at the same time some ethyl 
chlorothiocarbonate, CSCbOEt, is formed. This is a colourless oil of 
very irritating odour, and boils at 136®. Ammonia converts it into 
xanthogenamide. When sodium ethoxide is substituted for alcohol in 
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the above reaction, the action follows the equation OBtNa + CSOh 
= OBt'CS’ONa + 2NaCl + EtaO. With ethyl hydrosulphide, thio- 
phosgenc yields ethyl chloroperthiocarhonaie^ CSOhSBt. It is a yellow 
oil of irritating odour resembling garlic. In a vacuum, it distils at 
100 ®. Its density at 16® is 1*1408. With sodium thioethylate, thio- 
phosgene forms ethyl perthiocarbonate^ CS(SEt) 2 , which is a yellow oil 
boiling at 240°. L. T. T. 

Acids from Acetone-chloroform. By C. Willgerodt (Ber., 20, 
2445—2449).—Three acids are derived from acetone-chloroform, 
namely, acetonic acid, acctonaloxyisobutyric acid, and acetoxyiso- 
butyric acid. To obtain these oxyisobutyric acids, acetone-chloroform 
is heated directly with water or aqueous solutions of the alkalis; for 
the preparation of acetonoxyisobutyric acid, 2 mols. of chloroform and 
3 mols. of acetone are condensed with 8 mols. of potash; and for 
acetonoxybutyric acid 1 mol. acetone-chloroform and 1 mol. acetone 
are required. 

Acetonaloxybutyric acid has been described by the author (Abstr., 
1883, 177), and more recently by Engel; its barium salt can be ob¬ 
tained in a crystalline form by slow evaporation in a vacuum; the 
zinc salt crystallises in aggregates with 1 mol. H 2 O, and the calcium 
salt in small pyramids with 1 ^ mol. H 20 . 

Acetonoxyisobuiyric acid, C7H14O4, crystallises with 1 mol. H 3 O in 
the monoclinic sysiem: a : b : c ^ 1*719 : 1 ; 0*609; /i = 109° 80'. 
Observed faces, col-oo, coP, J?co. When kept, it slowly effloresces. 

V. H. V. 

, Constituents of Rape-seed Oil. By C. L. Rbimkr and W. Will 
{Ber,, 20, 2385—2390).—The authors tind that this oil conttiins the 
glycerides of erucic, beheiiic, and rapic acids. The behenic acid is 
only present in small quantities. The oil was saponified, and the 
erucic and rapic acids separated by means of their zinc salts, zinc 
erucate being very sparingly soluble in boiling ether, zinc rapate 
easily so. The latter salt was recrystallised from alcohol, and then 
melted at 78®. Rapic acid, C 18 H 34 O 3 , is an oil. Its composition seems 
to point to its being a hydroxy oleic acid, and an jsomeride of ricinoleic 
acid, but unlike this acid, it does not yield sebacylic acid when 
fused with potash. Under these circumstances it yields stearic acid, 
and a second ciystalline acid, which has not yet been isolated. Barium^ 
calcium, magnesium, and silver rapates form flocculent precipitates; 
the sodium salt is soluble in water and boiling alcohol. 

Goldschmiedt has shown that the oil from black mustard seed oou^ 
tains the glycerides of erucic and behenic acids and of another liquid 
acid, and it is probable that this oil is identical with rape-seed oil. 

Trierucin, C8H5(C23H2j02)8, was obtained by heating dierucin (this 
vol., p. 233) and erucic acid together at 300°. It is crystalline, melts 
at 31°, and is soluble in ether and benzene, sparingly so in alcohol. 
When warmed with nitric acid and sodium nitrite, it is converted into 
the isomeric tribrassidin. L. T, T. 


Preparation of Ethyl Cyanomalonata and Ethyl Benaoyl- 
oyanacetate. By A. Halleb (Oompt rend.^ 106, 169—171).— 
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eyanomalonate.—22 grams of ethyl cyanacetate is dissolved in its own 
volume of absolute alcohol and mixed with a solution of 4'6 grams of 
sodium in 60 grams of absolute alcohol, and about 6 grams of ethyl 
cblorocarbonato. A rapid action takes place, and the liquid is 
heated until it is no longer alkaline. The alcohol is then distilled off, 
the residue dissolved in water, the unaltered ethyl cyanacetate is 
removed, and the liquid allowed to evaporate spontaneously. It 
yields slender needles of the composition CN*CNa(COOEt) 3 , and when 
the aqueous solution of this compound is acidified with sulphuric acid, 
ethyl cyanomalonate is liberated and can be extracted with ether. 

Ethyl henzoylcyanacetate is obtained in a similar manner, 1 mol. 
proportion of benzoic chloride being used for each molecular propor¬ 
tion of ethyl cyanacetate taken. 

The action of ethyl iodide on the silver-derivative of ethyl cyan¬ 
acetate yields a liquid which has an odour of carbylamiue, and is in 
all probability ethyl ethylisocyanacetate. 0. H. B. 

Action of Ammonia on Ethyl Bromosuccinate. By G. 

Koewner and A. Menozzi {Gazzetfa, 17, 171—170).—Although aspara¬ 
gine is justly regarded as amidosuccinamic acid, yet hitherto it has 
not been obtained from succinic acid by any direct method of 
synthesis. With this view, the authors investigated the action of 
ammonia on ethyl bromosuccinate under various conditions. It is 
found that both alcoholic and aijueous ammonia in the cold yield 
fnmaramide ; if, however, the mixture is heated at 105—110®, a sub¬ 
stance isomeric with fumaraniido is obtained, which yields barium 
aspartate when heated with barium hydrate. This compound is pro- 

CO’N U 

bably an imide of aspartic acid, ^ when 

heated with aqueous ammonia in a sealed tube it takes up a molecule 
of water, and is thereby converted into asparagine. This synthetical 
asparagine resembles the natural substance in crystallising with 
1 mol. HjO, but difPei*8 from it in being optically inactive. The 
crystals are holohedral, with hemihedric faces. V. H. V. 


Ethyl Sucoinimidoacetatd and Camphorimidoacetate. By 

A, Haller and G. Arth {Oompt, rend,^ 106, 280—283).—Succinimide 
(1 mol.) is dissolved in absolute alcohol, and mixed with sodium 
ethoxide (1 mol.) and ethyl monochloracetate (1 mol.), and the mix¬ 
ture heated until the alkaline reaction disappears. The alcohol is then 
driven off, the residue allowed to crystallise and the product purified 
by repeated crystallisation from ether. Ethyl succmimidoacetatej 

<CQg^,QQ>N*CHa*COOEt, is thus obtained in slender needles, very 


soluble in water, alcohol, and ether. They melt at 66*5®, and remain 
superfused at the ordinary temperature. 

CO 

Ethyl camphorimidoacetate^ C6Hu<^QQ>N*CHa*COOEt, is obtained 


in a similar manner, and crystallises from alcohol in large transpai'ent 
crystals, which melt at 86®, and are soluble in ether. 

When ethyl suocinimidoacetate dissolved in absolute alcohol is 
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mixed with an equivalent quantity of metallic sodium also dissolved 
in alcohol, a gelatinous mass is precipitated, which, after being dried 
in a vacuum, is very hygroscopic, and dissolves completely in water. 
The percentage of sodium agrees fairly well with the formula 

•<Qg®,QQ>N*CHNa*COOEt, hence it would seem that the presence 

of the two CO-groups confers acidic functions on the CH^-^group, 
although they are separated by the nitrogen-atom. 0. H. B. 

Action of Carbamide on the Ohloralcyanhydrins. By A. 

Pinn^:r and J. Lifsohutz (Z?er., 20, 2345—2351). — When equal 
weights of chloralcyanhydrin, CCl3*CH(OH)*CN, and carbamide are 
heated together at 90° and lastly at 110°, trichlorethylidenedmrMe^ 
CCl3*CH(NH*CO*NH2)2, is formed. This crystallises in white needles, 
insoluble in the usual solvents, and decomposes at a high temperature 
without previous fusion. Biuret and cyanuric acid are also formed, 
but are probably secondary products due to the action of the liberated 
hydrogen chloride on carbamide. 

When biityrochloral-cyanhydrin and carbamide are heated together 
at 100—105 , and finally at 120®, two compounds, CeHsCUNjOa and 
C6H7CIN2O2, are formed. The former crystallises in small needles, 
easily soluble in alcohol, sparingly in water; when heated strongly, it 
is decomposed without previous fusion. It is probably hutyrochloral- 
hiuret^ CHClMe'CCl/CH .* (N2H2C2O2) * NH, The second compound 
is chhrocrotonylcarhamide^ CHMe \ CCl*CO*NH*CO*NH2. It appears 
to be dimorphic, crystallising sometimes in rhombic plates, melting 
at 224—225°, easily soluble in alcohol, sparingly in water, and 
sometimes in flat prisms easily soluble in water; the latter 
melt at 194®, but the re-solidified mass when again heated melts 
at 209°. When heated above 224°, both modifications of this carb¬ 
amide evolve hydrochloric acid and yield ethylidenemetapyrazohne^ 

CHMe ! substance crystallises in pale grey 

needles easily soluble in boiling water. When strongly heated it 
decomposes without previous fusion. 

Besides these compounds, a small quantity of an easily soluble sub¬ 
stance crystallising in rhombic prisms was formed. This has not yet 
been obtained in a pure state. L. T. T*. 

Behaviour of Furfuraldehyde in the Animal Organism. By 
M. Jaff6 and R. Cohn (Ber,, 20, 2311—2317).—Furfuraldehyde was 
given to dogs in daily amounts of 5 to 6 grams without producing 
any appearance of poisoning. In the case of rabbits, the action was 
much more marked. In the urine of the animals experimented on, 
the following compounds were found ;—Pyromucio acid, pyromykiiric 
acid, and a glycocine compound of furfuracrylic acid. 

Pyromylmric acid {glycocine pyromucate)^ C^HTNOi, separates from 
the ethereal extract of the urine in crystalline crusts; it crystallises 
from water in colourless, transparent prisms, resembling hippurie acid, 
and melts at 165°. The barium salty (C7HeN04)8Ba + is pre¬ 

cipitated by alcohol from its concentrated aqueous solution in plates 
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of a silvery lustre ; when boiled with baryta*water, it is decomposed 
quantitatively into pyromucic acid and p^lycocine. 

jPyromyhmic acid carbamide^ C7H7N04*C0(NH2)2, occurs in large 
quantities in the urine of dogs fed with meat. It crystallises from 
benzene in groups of colourless needles melting at 120°; it is very 
readily soluble in water and alcohol, sparingly in ether. When heated 
with barium carbonate, it decomposes into pyromykuric acid and urea. 

Furfuracryluric add {furfuracryl^(flycocine\ CyH9N04, is obtained 
in largest amount when dogs are fed with bread, and the furfuralde- 
hydo applied (in 7 per cent, solution) subcutaneously. It forms 
colourless needles melting at 213-—215°, very sparingly soluble in 
water, rather readily soluble in alcohol. The silver salt forms colour¬ 
less, mici’oscopic needles. When boiled for six to eight hours with 
strong baryta-water, glycocine and furfuracrylic acid are formed. 
The latter melts at 140° (not 135°). N. H. M. 

Isomeride of Benzene. By G. Giuneh (Compt, rend,, 105, 
283).—Cuprous acetylide is mixed with an alkaline solution of potas¬ 
sium ferricyanide and the mixture is di.stilled. A solid compound 
passes over with the water, and is separated, dried, and redistilled. 
It melts at 64°, and boils at 129—130®; vapour-density 2'81. The 
formula of the compound is CeHe, and it is an isomeride of benzene. 
It behaves as an unsaturated compound, and in presence of carbon 
bisulphide combines with four atoms of bromine, forming a crystalline 
compound which melts at 44°. It does not react with ammonio* 
cuprous chloride, and therefore is not acetylenic in character. 

C. H. B. 

Action of Cyanuric Chloride and Chlorocyanuric Diamide 
on Phenols of the Higher Series. By K. Otto (Bcr., 20, 2236— 
2240).— Triparanitrophenyl cijanurate, (C6H4*N0s)3C3N303, is obtained 
by adding 1 gram of phenyl cyanurato in very small quantities to 
8 c.c. of well-cooled fuming nitric acid. Water is gradually added, 
and the yellowish-white flakes which separate crystallised from 
glacial acetic acid. It forms pale-yellow plates melting at 194°. The 
yield is almost quantitative. When heated with hydrochloric acid for 
several hours, it is converted into cyanuric acid and pamnitroplipiiol. 

Triorthocresyl cyanurate, (C 6 H 4 Me) 3 CuN 303 , is prepared by adding 
sodium to an excess of fused orthocresol, and then the calculated 
amount of cyanuric chloride. The product is warmed several times 
with dilate aqueous soda and washed with water. It crystallises in 
long, palo-yellow needles, melting at 152°, insoluble in water, spar¬ 
ingly soluble in alcohol, readily in ether and glacial acetic acid. The 
mda^derivative resembles the ortho-compound; it crystallises fi’om 
glacial acetic acid in almost white* microscopic needles which melt at 
225°. It is very sparingly soluble in ether and alcohol. The panu 
compound crystallises from a mixture of alcohol and glacial acetic acid 
in white, matted needles of a silky lustre; it melts at 207° and 
dissolves sparingly in alcohol and ether. 

JVieuyenyl cyanurate^ (C3H5’C6H3'0H)aC8N803, is obtained by the 
action of cyanuric chloride (I mol.) on the sodium salt of eugenol 
(3 mols.) in presence of an excess of the phenol as a yellow, oily sub- 
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stance which solidifies when kepi It crystallises in pale-yellow, 
microscopic plates, insoluble in cold water, sparingly soluble in ether 
and alcohol, readily in glacial acetic acid. It melts at 122®. 

Trithymyl cyanurate^ (C8H3MePr)3C3N303, resembles trieugenjl 
cyanurate. It separates from alcohol as a pale-yellow, crystalline 
powder melting at 151®. It dissolves readily in alcohol and glacial 
acetic acid, sparingly in water. 

a-Trinaphthyl cyanurate, (010117)3031^303, is a greenish-yellow powder, 
sparingly soluble in hot water, alcohol, and ether, more soluble in 
glacial acetic acid, benzene, and chloroform; it separates from its 
solutions in flakes which have no constant melting point, but decom¬ 
pose between 160® and 225°. 

p-Trmaphihyl cyanurate is a sparingly soluble, light grey powder 
which decomposes at 220°. 

An excess of sodium phenoxide reacts with chlorocyanurio diamide 
in presence of phenol, with formation of phenyl cyanurate. When 
sodium phenoxide and the diamide are employed in molecular pro¬ 
portions phenylammeUne, C3N3(NH7)2(OPh), is obtained. This foims 
an almost white crystalline powder melting at 245®; it is sparingly 
soluble in ether and alcohol, more soluble in dilute alcohol. When 
boiled with potash (2 mols.), it is converted into ammclide. 

The cresols react with chlorocyanurio diamide, yielding cresyU 
ammelines, OioHuONs; the ortho^compound is a white, crystalline sub¬ 
stance which melts at 225®. N. H. M. 

Nitrochlorotoluenes and Chlorotoluidines. By M. Honio (J 9er., 
20, 2417—2420).—By the nitration of orthochlorotoluene, besides 
metanitro-orthochlorotoluene (Abstr., 1886, 1022) a second nitro- 
derivative is formed which, when reduced with zinc and hydrochloric 
acid, yields a liquid chlorotoluidine. The latter forms a chloraceto- 
toluide which crystallises in needles and melts at 186°. After purifica¬ 
tion by conversion into this toluide, the chlorotoluidine was digested 
with alcoholic soda and zinc-dust, when orthotoluidine was obtained. 
The original nitro-deiivative must therefore be orthonitro-orthochloro^ 
toluene, NO^-CeHaMeCl [Me : Cl : NO, = 1 : 2 : 5]. 

Metanitrometachlorotoluene, C6H3Me0hN02[Me: Cl: NO3 =1:3: 5], 
was prepared by removing the amido-group from metadiniti*opara- 
toluidine by Staedel’s reaction, reducing the metadinitrotoluene thus 
obtained by means of ammonium sulphide to metanitrometatoluidine, 
and then, by means of Sandmeyer’s reaction, displacing the amido- 
group in the latter compound by chlorine. It crystallises in yellow 
needles soluble in alcohol, distils in a current of steam, and melts at 
55°. Metachlorometatoluidine is a basic oil and boils at 242° under 
730 ram. pressure. Its hydrochloride and nitrate are crystalline} its 
aceto-derivative is soluble in boiling water, crystallises in needles, and 
melts at 146°. 

By the nitration of parachlorotolnene with fuming nitric acid, 
besides the two mononitro-derivatives, orihcmetadiniirochhroiolume, 
C6H3ClMe(NOa), [Me : NOj: NO*: Cl = 1 : 2 : 3 : 4], melting at 76°, 
is formed. The corresponding diamine hydrochloride gives no quinone 
with oxidising agents, nor colour reaction with nitrous acid and diazo- 
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benzene, but with benzaldehyde hydrogen chloride is evolved, showing 
the correctness of the above formula. This compound is soluble in 
alkalis. When orthonitroparachlorotoluene is treated with fuming 
nitric and sulphuric acids, it yields the compound CflH2MeCl(N02)3 
[Me ; NO®: 01 : NO^ =1 : 2 :4 :6], melting at 101^. Metanitropara- 
ehlorotoluene with fuming nitric acid yields C6H2MoCl(N03)3 
[Me: NO*: Cl : NO® = 1 : 3 : 4 : 5], which melts at 48". 

L. T. T. 

Orthocyanotoluene. By S. Gabrikl and B.. Otto (Ber., 20, 
2222—2224).— Orthocyanohenzjfl chlorule, CN'CcH^'CHiCl, is prepared 
by passing dry chlorine into 100 grams of almost boiling orthocyano- 
toluene until there is an increase in the weight of about 30 grams; 
if the product is left over night in a dish, in the morning it will have 
solidified 'to a mass of crystals of a vitreous lustre. The adhering liquid 
is removed by suction, and the crystals washed with cold alcohol. 
It dissolves in hot water, more readily in hot alcohol, melts at (50—61*5", 
and boils at 252" nnder 758*5 mm. pressure; the vapour is extremely 
irritating to the eyes and nose. The crystals are monoclinic ; a : h : c 
^ 0*7775 : 1 : 0*2939; 0 = (50" 2'. 

Orthocyanohenzyl cyanide^ CN*C6H4*CN2*CN, is obtained by adding 
30 grams of the chloride to a solution of 15 gmms of potassium 
cyanide (96—98 per cent.) in 60 c.c. of water and 300 c.c. of alcohol, 
and heating the whole for 45 minutes in a reflux apparatus. Two- 
thirds of the alcohol is then distilled off, and the residue poured into 
500 c.c. of water. The crystals so obtained are freed from adhering 
liquid by suction, washed and dried. It crystallises from alcohol in 
colourless plates which melt at 81" and dissolve readily in the usual 
solvents. N. H. M. 

Oxidation of the Homologues of Phenol. By B. Heyman n and 
W. Koenigs {Ber,^ 20, 2390—2397).—The authors have now extended 
their experiments on this subject (see Abstr., 1886, 542, and this 
vol., p. 241) to dihydric phenols. 

When thymoquinol tetrapotassium diphosphate, K4(CinH72)P208, 
was oxidised by* means of potassium permanganate, paradihydroxy- 
terephthalic acid (Baeyer, Abstr., 1886, 445) was obtained. The 
yield was very small, but the same acid was obtained with a better yield 
by the oxidation of paraxyloquinol tetrapotavssium diphosphate, 
K4(C8H8)P20e, which contains no large side-chain detrimental to ready 
oxidation. Paraxyloquinone is best prepared by dissolving 100 grams 
of commercial pseudocumidine, C0H2Me3*NH2. in two litres of water 
containing 800 grams of strong sulphuric acid, and treating this solu¬ 
tion with excess of manganic peroxide. The reduction to paraxylo- 
quinol, CflH2Me2(Ofl)2, is best carried out by means of zinc-dust and 
acetic acid. 

In their last communication on this subject, the authors described 
an acid isomeric with parapropenylsalicylic acid. Several salts of 
this acid are now described, but its constitution has not yet been 
determined. L. T. T. 
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Constitution of Chlor. and Brom-anilic Acid. By A. Hantsssch 
and K. Schniter (Ber., 20, 2279—2282; compare this vol.,p. 719).— 
When meta- and para-dichloroqutnone are brominated, they yield the 
same dichlorodibromoquinone [O 2 : CJ 2 : Br 2 = 1 : 4 : 2 : 6 ; 8 : 5]. 
When the quinone is reduced by means of hydroxylamine, a quinol is 
formed, melting at 233*5—234°. The acetyl-derivative melts at 268~ 
270®. (Compare also Levy, Abstr., 1886, 1210.) N. H. M. 

Preparation of Quinones: Halogen-derivatives of Toluqui- 
none. By K. Schniter (Ber., 20, 2282—2288).—Tolnqninone is 
prepared in the following manner :—20 grams of orthotoluidine is 
dissolved in 6 OO c.c. of water and 160 grams of sulphuric acid, the solu¬ 
tion cooled to 10—15°, and treated for an hour with 20 giums of very 
finely powdered potassium dichromate. The whole is left over night 
and is then treated with 33 grams of potassium dichromate. The 
product is extracted with ether, the extract dried and the ether dis¬ 
tilled off. The almost pure and dry quinone so obtained weighs about 
19 grams. In a similar manner 19 gi’ams of quinone was obtained 
from 20 grams of aniline. 

Chlorotoliiquinol, CeHzMeClCOH)^, is formed when finely powdered 
toluquinone is kept in contact with strong hydrochloric acid for 12 to 
24 hours. The product is crystallised first from light petroleum, and 
tlien from w’ater in presence of sulphurous acid. It sepai'ates in needles 
or plates which melt at 176° with decomposition; it dissolves sparingly 
in light petroleum, readily in ether, chloroform, and in hot water, and 
becomes oxidised when exposed to air. 

Bromotoluquinol^ OeH 2 MeBr(OH) 2 , is prepared in a manner similar 
to the chloro-derivative. It crystallises from water in lustrous plates 
melting at 160°. 

Chlorotoluqumone, C 6 H 2 MeC 102 , is obtained by distilling the qninol 
with a solution of ferric chloride, or by oxidising it with chromic 
mixture. The product contains higher substituted quinones which 
could not be removed; it melts constantly at 105°, dissolves readily 
in ether, chloroform, and alcohol, sparingly in hot water. The 5 re»wo- 
derivative crystallises from alcohol in broad, yellow crystals, melting at 
105°; it could not be obtained pure. 

Chlorobromotoluquinol, C 6 HMeClBr(OH) 2 , is formed by the union of 
chlorotoluquinone and hydrogen bromide. It is soluble in benzene 
and chloroform, and dissolves very readily in ether and alcohol, 
crystallising from the latter solvent with 1 mol. HiO. It dissolves 
slowly in water and in light petroleum. The anhydrous compound 
melts at 123°. 

Bromochlorotoluquinol^ CBMeBrC](OH )2 + H 20 , is prepared by the 
action of hydrogen chloride on bromotoluquinone. It crystallises from 
hot w ater in stellate groups of needles melting at 120—121°. Unlike 
its isomeride, it retains its water of crystallisation when kept over 
sulphuric acid. 

Ghlorohromotoluquinone^ CaHMeClBrOti, obtained by oxidising 
chlorobromotoluquinol, tHystallises from alcohol in njedles melting 4t 
109—111°; it dissolves very readily in ether, benzene, and chloroform, 
but is scarcely soluble in water. 
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BromoGUorotoluquinom, CaHMeBrC10^, prepared from bromochloro. 
toluquinol, crystallises from alcohol in lustrous, yellow needles which 
melt at 150^ 

Mopochlorotoluquinone reacts with liydrofren chloride with forma- 
tionof dichlorotoluquinol melting at 120—121° (Claus and Schweitzer, 
Ahstr., G14). The reaction is accompanied with considerable 
rise of tem])eraiure. jj jyj 

Formation of Primary Amines from the Corresponding 
Halogen.derivatives. By S. (lAinuKL (/>Vr., 20, 222l5—223(j;.— 
Ethylenediphthalimlde, [Ci^HiOo, is prepared by 

heating potassium phtlialimide (10 grams) with ethylene bromide 
(12 grams) for two hours at 200°, and boiling the product with water 
containing a little caustic soda. The insoluble, oily substance thus 
obtained solidifies on cooling, and is boiled with 50 c.c. c^f alcohol. 
When cold, the ethylenediphthahmide is collected and crystallised 
from glacial acetic acid, from which it separates in long, lustrous 
needles melting at 2:12°. The chief product (jf the reaction is brom- 
efhnlphfhiillinide, ChH 40 ./. N*C 2 ir 4 Br, wliich crystallises from water, 
in which it is very sparingly soluble, in long needles melting at 82— 
83-5°. When ethylenedij»hthalimide is heated with 3 parts of furnina- 
hydiwhloric acid at 200°, it is converted into ethylenediamine and 
phthalic acid. 

Benzyl^difhaUmide, X*CILPh, is obtained by heating potas¬ 

sium phtlialimide (3 parts) and benzoic chloride (2 parts) for two hours 
at 170 to 180°; it crystallises from alcohol in long needles meltino* 
at 115—110°. When heated with fuming hydrochloric acid at 200°, 
it is decomposed into benzylamino and phthalic acid. 

Ot^thonitrobenzylphthalbnide, ! N*ClI/Cfin 4 *X 02 , is prepared 

by rubbing 37 grains of potassium phthalunido with 31-5 grams of 
orthoTiitrobcnzoic chloride, shaking the mixture loosely into a glass, and 
heating it for half an hour in a water-bath ; the temperatui-o is then 
slowly raised (during two hours) to 150° in an oihbath. 'J'he produet 
is treated with water containing soda, heated in a water-bath, filtered 
and extracted with boiling alcohol. It crystallises in lustrous, well- 
formed prisms, which melt at 217*5—210°; it dissolves sparingly in 
boiling glacial ac* tic acid, less so in hot alcohol. 

Orifionitrohenzylamwe, XH 3 *CH./CflH 4 *N 02 , is obtained by heating 
the above imide with fuming hydrochloric acid (4- parts) at 100° to 
200°. It is an oily substance, readily soluble in water; when exposed 
to air, it absorbs carbonic anhydride and becomt's solid. 3'he hydro- 
ehloride crystallises in lustrous needles an inch long, readily soluble 
in water; the plaimorhloride, (C 7 ll 8 N 20 v) 2 .H 2 PtCl 6 + 2 H 2 O, ervs. 
guises in amber«coloured prisms. The acrtyl-dcrivaiive crystallises 
in colourle.ss needles molting at 07—99°. 

H/CsHi-ClI/NH,, prepared by reducing the 
nitro-compound with tin and hydrochloric acid, forms a crystalline 
mass, which dissolves readily in water and distils slowly with steam. 
The prmary hydrochloride, C,HioN 2 ,HCl, and the secondary hydro- 
chhride, botli crystallise in colourless needles; the picrate forms 
lemon-coloured needles. The diacetyUcompound crystallises from 

VOL. Lii. 4 a 
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benzene in needles melting at 136—137®; it is readily soluble in 
warm water, sparingly in ether. 

Orfhocyanohonzylphthalimide^ C9H4O2 ! N*CH2’C6H4*CN, is pre* 
pared by slowly heating an intimate mixture of orthocyanobenzoio 
chloride (7 parts) and potassium phthalimide (9 parts) from 100® up 
to 120° for half an hour. The product is extracted with boiling 
water, and the undissolved portion dissolved in boiling glacial acetic 
acid, from which it separates in long prisms melting at 181—182®. 

Orthocyanobcuzylamine^ CN*CfiH4*CH2‘NH9, is formed when the 
above phthalimide compound is digested with fuming hydrochloric 
acid. It is a colourless oil, which crystallises when rubbed, and dis¬ 
solves readily in water. The hydrochloride (with 1 mol. H2O) crystal¬ 
lises in lustrous needles; the picrate is obtained as a sparingly soluble, 
yellow, crystalline precipitate. When the acid solution of the hydro¬ 
chloride is treated with sodium nitrite, nitrosophthalimidine is 
formed. 

Ortliochloromefhylhenzamxde^ CH2Cl*Cf.H4*CONH2, is obtained 
heating a solution of orthocyanobenzoic chloride in strong sulphuric 
acid at 80® to 90°; the product is poured into water and filtered ; the 
crystals are then washed and dried over sulphuric acid. It is inso¬ 
luble in cold water, and is decomposed by boiling with water or 
alcohol with formation of phthalide and ammonium chloride. When 
slowly heated until a temperature of 150® to ItiO® is reached, dissedved 
in warm winter and treated with potash, pseudophthalimidine^ Cfc,H7NO, 
is obtained as a brownish oil, having a peculiar odour. The picrate 
forms a sparingly soluble, yellow, crystalline powder; the platino* 
chloride crystallises in orange-coloured, flat needles (with 2 inols. H2O). 
When distilled, the base decomposes with evolution of ammonia; and 
if boiled with a mixture of phosphorus oxychloride and pentachloride, 
orthochloro benzoic cyanide is formed. N. H. M. 

Action of Dilute Nitric Acid on Substituted Amido-com- 
pounds. By L. M. Norton and W. D. Livermore (Ber., 60, 2268— 
2274). —Tnnitrmnethylparatoluidme is prepared by boiling acetyl- 
methylparatoluidine for 2 to 3 hours with 6 per cent, nitric acid, or 
for 1 to 2 hours with 19 per cent, nitric acid. It is ciystallised several 
times from alcohol; it melts at 129—130®. When boiled with 4 per 
cent, aqueous potash, it is converted into Martius* dinitrocresol (B^r., 2, 
207), melting at 82—83®. The constitution of the trinitro-compound 
is therefore probably [Me: NO2: NMe(N02) ; NO* = 1: 3 i 4: 5] ; the 
compound is possibly identical with that obtained by van Bomburgh 
{Eec, Trav. Ghim,^ 1884, 392), by the action of nitric acid ondimethyl- 
paratoluidine. It is also obtained by the action of dilute nitric acid on 
acetylmethylpropionylparatoluide. 

Dinitromelhylaniline (m. p. 174*5®) is formed when methylform- 
anilide is boiled with 12^ per cent, nitric acid for 30 minutes. 
Methylformanilide is prepared by heating sodium formanilide with 
methyl iodide ; it melts at 12*5® and boils at 250°. 

Methyloxanilide is prepared by adding a concentrated alcoholic 
solution of oxalic acid to methylaniline mixed with a little alcohol; 
the precipitate is separated and heated at 160—180° until no more 
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pas is evolved. It is liquid and boils at 249—251®. When boiled 
with nitric acid, it is converted into dinitrometbylaniline, melting at 
176—177®. This, when boiled with aqueous potash, is converted into 
dinitrophenol [1:2:4], (Compare also Abstr., 1885, 1213.) 

N. H. M. 

Phenyl-derivatives of Ethane. By K. Heumann and J. Wier- 
NIK 20, 2421—2427).—When glycol is heated with dimethyl- 

aniline and zinc chloride for some days at 100—120®, dimatUamido- 
phenylethaney C 6 H 4 Et*NMe 2 [Et : NMcj = 1 : 4], is f(n’med together 
with small quantities of hexamethylparaleucaniline. The former 
crystallises in greyish-blue scales or prisms, easily soluble in alcohol 
and ether, and melting at 89®. It is soluble in acids, but its salts 
crystallise with difficulty. Nitrous acid yields nifrosomethamido- 
phenylethane, OflH 4 Et*NMe*NO, which crystallises iu needles and 
melts at 162®. When reduced with acetic acid and zinc, the nitros- 
aminc yielded an oil boiling at about 260®, pro})ably a hydrazine base, 
CeHiEt’NMc'NHa, which gave an tice/7/Z-derivative melting at 68®. 

Monochlorethylene chloride and diniethylaniline, under like con¬ 
ditions, yield dichlorethylene, licxamrihijltridmidofriphenylethanc^ 
NMe 2 'C 6 H 4 'CHj*CH(C 6 Hi'NMe 2 ) 2 , and another crystalline compound 
melting at 84®, the constitution of which has not yet been determined. 
The former compound is easily soluble in ether, benzene, and acetic 
acid, sparingly in alcohol, and insoluble in water. With many 
oxidising agents, it gives greenish colouring matters. 

Carbon hexachloride, dimethylaniline, and zinc chloride when heated 
together yield perchlorethylene and tetramethyldiamidodiplionyl- 
methane; the latter is also foinied when perchlorethylene is substi¬ 
tuted for carbon hexachloride in this reaction. L. T. T. 

Cumylamine. By H. Goldschmidt and A. Gessnfk 20, 

2413—2416).—Cumylamine was prepared by the reduction of cumiii- 
aldoxime with sodium amalgam. It is a colourless, limpid liquid 
boiling at 225—227® under 724 mm. pressure, and not at 280®, as 
usually stated. Acetocumylaniiite, CjH 7 ‘CcH 4 *CHa*NHAc, forms mica¬ 
ceous scales soluble in alcohol, ether, and benzene, sparingly in boiling 
water : it melts at 65®. 

CumyUhiocarhamide, CjH 7 *C 6 H 4 *CH 2 *NH-CS’NHo, prepared from 
cumylamine hydrochloride and potassium thiocyanate, forms colour¬ 
less scales melting at 110®, It IkS easily soluble in benzene and in cold 
water. BhenylcuniyUhiocarbamide, CsH 7 'C 6 H 4 *Cn 2 *N II*CS*N HPh, 
from cumylamine and phenyl thiocyanate, foi ms microscopic plates 
soluble in alcohol, benzene, and boiling water, and molting at 106®. 

L. T. T. 

Orthamidophenyl Mercaptan and its Derivatives. By A. W. 

Hofmann (JSer., 20, 2251—2265).—When a small quantity of phenyl 
inercaptan is dissolved in a strong alcoholic solution of cyanogen, the 
liquid becomes coloured, and after 10 to 15 minutes a separation 
of almost colourless, lustrous needles takes place, and in an hour 
the reaction is finished. Analyses show that the new compound is 

4 a 2 
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formed by simple addition of the elements of cyanogen; it probably 

has the constitution C6rr4<C^^C*C(NH)*NH2. It melts at 150% with 

evolation of gas, and dissolves in benzene, eiher, and alcohol. The 
anrochloride^ C8H7N3S,HAuC]4, crystallising in slender needles, and 
the platinochloride, C8H7N3S,H..PtCl6, were prepared. 

Sr 

Monophemylmnidlne, C6H4<g^C*C(NH)'NHPli, is formed together 

with the diphenyl-derivative when theamidine is heated with aniline. 
The reaction is accompanied by an evolution of ammonia, and after¬ 
wards of hydrogen cyanide. The product is steam-distilled to remove 
the excess of aniline ; the monophenylamidiiie remains as a yellow oil 
which solidifies on cooling, whilst the diphenyl compound is contained 
in the aqueous solution. Monophenylamidine crystallises in pale- 
yellow plates which melt at 118° and dissolve in alcohol and ether. 
The hydrochloride forms long needles; the pJafiuovhloride separates 
from its solution in small, concentrically-grouped needles; the auro- 
chloride crystallises in bright-yellow, rhombic plates. 

Diphenyl am id inr, C7H4NS*C(NPh)*N}IPh, separates in part from 
the aqueous solution on cooling; the rest is extracted with ether. Jt 
crystallises from water in white plates of a silvery lustre which melt 
at 129°; it dissolves readily in alcohol and ether. The phffmorhlortde^ 
C2oHi5N3S,H2Pt Cl(), crystallises in dark-yellow plates ; the atirochloride, 
C2 oHi 5N3(I:1 AuCh)^, forms gold-coloured, hair-like needles. Both salts 
are sparingly soluble. 

When the aniidine, dissolved in alcohol, is warmed w'ith a few drops 
of mercaptan, ammonia is evolved and crystals of the oxalyl-compound, 
CiiHfjNaS'i (//cr., 13, 1228), separate. Alcoholic potash solution 
decomposes the amidine with evolution of ammonia and formation of 

N 

the potassium salt of an acid, CeHiC^^^C'COOH. The free and 

crystallises in groups of needles readily soluble in alcohol, leas soluble 
in water and in hydrochloric acid. It molts at 108% with evolution of 
carbonic anhydride. When the aqueous solution is boiled, the acid 

decomposes into the metheiiyl base, C6H4<g^CIT, and carbonic 

anhydride. 

The preparation of amidophenyl mercaptan is described in detail. 

The vapour of amidophenyl mercaptan or its solution is a powerful 
irritant, causing blisters when in contact with the skin ; all its deriva¬ 
tives appear to have this property. 

When the aqueous solution of the amyl iodide of the methenyl base, 
C7H6NS, is treated with ammonia, no dye is formed; the same result 
is obtained with the ethenyl base. When both solutions are mixed 
and then boiled, a dark-red, resinous mass is obtained which yields 
splendid, well-formed plates of a green metallic lustre, violet-red in 
transmitted light; analyses of it point to the foi’mula CosH^iKaSJ. It 
dissolves in alcohol yielding a deep-red solution which is decolorised by 
acids; the colour returns on the addition of alcohol or water. In a 
similar manner, dyes can be prepared from the corresponding naphthyl 
base (this vol., p. 839), and from a mixture of the phenyl and naphthyl 
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bases. Experiments with the amyl iodides of quinoline bases and 
with those of mercaptan-derivatives also gave dyes; these could not 
be obtained in a crystalline form. N. H. M. 

Anisamine. By H, Goldschmidt and N. Polonowska (Zier., 20, 
2407—2413).—Anisamine, OMe*C6H4*CH/NH2, is easily obtained by 
the reduction of anisaldoxiino by sodium amalgam. The free base is 
a colourless oil, soluble in water, and boils at 234—235°. When 
exposed to the air, it absorbs carbonic anliydiide and forms white 
needles melting at 110°. This substance, which is probably a/i/XvZ- 
amine anisylcAirbamate^ is what Cannizzaro described (AnmtJeJi, 117, 
240) as the free base. The hydrochloride^ ChUuNO,HC 1, yields trans¬ 
parent prisms melting at 231“, the? mrrcnruchloridf'^ Cf,HnNO,lIHgCl., 
+ H20^ in silvery scales which lose water at 130" and melt with 
decomposition at 200“. 

Acetanisamhie (niiisylacetamide)^ OMe'CijlIi’ClI/NH’C^HsO, crys¬ 
tallises in needles melting at OG”; anisy I curb amide ^ 

OMc*Cell4-CU2-NH*CO-NH2, 

in long thin needles melting at 167^^; anUylthiocarbmmde, 

OMe-CoH4‘CH/NH‘CS-NIl2. 

in transparent needles melting at 95°. Dia^iisylthwcnrhaviule^ 
CS(NH-CIl2-CoH*-OMe)2, 

is formed by mixing together anisamine and caibon bisulphide, and 
boiling the resulting product with alcohol as long as hydrogen sulphide 
is evolved. It is soluble in alcohol, crystallises in colourles.; needles, 
and melts at 149—150“. 

When acetanisamine is gradually added to well-cooled strong 
nitric acid, metanitracelanisaminef OAfe’C<,Hj(X()2)’CII.*NllAc 
[CHa’NHAc : NO2 : OMe = 1 : 3 : 4], is formed. This dissolves in 
alcohol, crystallises in pale-yellow ])risras, and molts at 137“. When 
oxidised witli chromic mixture, it yields met an i Irani sic acid, and 
small quantities of paranitranisol, OMe*CoHi*NH2. 

When metaniiracetanisamine is treated with tin and hydrochloric 
acid, metamidanisamine, OiMe’C6n3(NHj)-CH2’NIl2, is formed. This 
is a basic oil which absorbs carbonic acid from the air and becomes 
Solid. It is sparingly soluble in etber, and almost non-volatile in 
steam. The hydrochloride forms unstable, colourless needles; the 
platinochloride has the formula 

[OMo-C6H3(]SrH2,HCl>Cn2-NH2]2,H2PtClo. 

Dtacetometamiianisaminef OMc‘C6H3(NHAc)*CH2'NIlAc, forms white 
needles melting at 185°. 

Anisaldoxime melts at 01°, and not at 45°, as stated by Westen- 
berger. L. T. T. 

Behaviour of Tertiary Amines towards Nitrous Acid. By 

B. Koch (J3er., 20, 2469—2461).—Heidlberg has recently described 
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a compound, believed by him to be a nitroso-derivative of parachloro^ 
dimethylaniline (this vol. p. 475). This view, however, is improbable, 
as in the action of nitrous acid on the tertiary amines the nitroso- 
gronpinjs^ takes up the 4 position, which in this case is already 
occupied. On repeating the experiments, the course of the reaction 
was found to be difEerent from that described by Heidlbei’g, in that a 
nitro-derivative is formed as shown by analysis and the non-production 
of Liebermann’s reaction. Further, the diamine obtained on reduc¬ 
tion gives the reaction of a meta-compound. From the mother-liquor 
of the nitro-compound, a nitrosamine^ CoH4Cl*N(NO)Me, is obtained 
crystallising in light-brown needles whicli melt at 51°; this gives 
Liebermann’s reaction. V. H. V, 

Preparation of Phenylhydrazine. By A. Reychlek (Ber,y 20, 
24G3—24r)4).—In order to avoid the production of diazobenzene chlo¬ 
ride in the preparation of phenylhydrazine, the following plan is 
recommended. Aniline (1 mol.) and potassium carbonate mol.) 
are mixed with water and brought into solution by passing in the 
quantity of sulphurous anhydride required to form aniline sulphite 
and hydrogen potassium sulphite. The solution thus obtained is added 
gradually to an aqueous solution of potassium nitrite (1 mol.), care¬ 
fully neutralised with acetic acid. If the operation is successful, no 
gas is evolved. The whole is then allowed to remain for two hours, 
and the precipitate formed is brought into solution by heating on a 
water-bath; the liquid is acidified with dilute acetic acid, and deco¬ 
lorised by careful addition of dilute hydrochloric acid and zinc-dust. 
After filtering, adding hydrochloric acid and evaporating the liquid to 
half its bulk, the phenylhydrazine hydrochloride may be precipitated 
by concentrated liydrochloric acid. The yield of the crude precipitate 
is 85-90 per cent, of that required by theory; this is reduced to 
65’70 per cent, on purification. V. H, V. 

Preparation of lodobenzene from Phenylhydrazine and 
Titration of the Latter. By E. v. Meyek (/. pr. Cke^n. [2], 36, 
115—II6).—E. Fischer has shown (Ben, 10, 1335) that hydriodic 
acid, diazobeiizimide, and aniline hydriodide are formed when iodine 
acts on an excess of phenylhydrazine. The author finds that if the 
iodine is kept in excess the decomposition takes place according to the 
equation NaHaPh + 2Ia = 3HI Nj -f Phi, This reaction may be 
employed to prepare iodobenzene and to titrate phenylhydrazine. In 
the latter case, the phenylhydrazine is added to a titrated solution of 
iodine, and the excess of iodine determined by hyposulphite. The 
titration of phenylhydrazine may also be effected by iodic acid in 
the presence of dilute sulphuric acid. L. T. T. 

Action of Carbamide on Phenylhydrazine. By A. Pikner 
(Ber,, 20, 2358—2360).—If carbamide (I mol.) is heated with two mole¬ 
cular proportions of phenylhydrazine hydrochloride, phenylsemicar- 
bazide, NHPh*NH-CO*NHj (E. Fischer, Abstr., 1878,3u7), is formed. 
If, however, three or more molecular proportions of the hydrazide arc 
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employed, a new compound, fhevylurazole^ C 8 H 7 N 3 O 2 , is produced. This 
crystallises in colourless, glistening scales, easily soluble in boiling 
alcohol and boiling water, sparingly so in ether. It melts at 262— 
263®. It is soluble in alkalis, and is reprecipitated from this solu¬ 
tion by acids; it docs not reduce silver or copper solutions. Its con¬ 
stitution is either or probably 

the latter. As other hydrazines and amides may yield similar com¬ 
pounds, the author proposes the name urazoles for the whole class 
of derivatives. L. T. T. 

Derivatives of Acetylorthamidobenzamide. By A. Weddige 
(J. pr, Chem. [2], 36, 141—154).— Eflu/l acuitiflorikanudohmzoate^ 
NHAc'Ceili^tvOOEt, is prepared by the action of acetic anhydride on 
ethyl wthamidobenzoate, and crystallises from alcohol in nacreous 
needles, or by slow evaporation in large transparent prifns, melts at 
61—62®. It is not attacked by alcoholic ammonia at 150—160", but 
is converted into anhydroacetylorthamidobenzainide when heated 
with aqueous ammonia. 

Anhydrojicetylorthamidohenzarnide (Abstr., 1885, 6)61) can bo ob¬ 
tained by heating aijetjloi'thauiidobenzamide at 230—2k)\ by boiling 
an aqueous soIiitu)ii of the com|)ound for some time, or by dissolving 
it in aqueous alkalis, and precipitating with an acid. In the last 
reaction, a salt of the an hydro-compound seems to be at once fo!*med 
by the action of the alkali wdth the elimination of the elements of 
water, sinee the addition of silver nitrate to the alkaline solution 
(which could not bo crystallised) precipitates a white silver salt, 
CoH^N^OAg; whilst long silky needles of t\m 'jH)iassixim salt containing 
alculiol of crystallisation are obhiiued, when an alcoholic solution of 
acetylorthamidoiienzamide is treated witli alcoholic potash. The 
anhydro-eoiiipoiuid crystallises in white, silky, lustrous needles, melts 
at 232—233'", and di.ssolves readily in hot water, from which it sepa¬ 
rates on cooling in thick prisms with 1 mol. IL^O; in benzene, ether, 
chloroform, and cold alcohol it is sparingly soluble. hydrochloride^ 

C^HaNiOjllCI, crystallises in bright-yellow or white needles, is soluble 
in hot water, and yields precipitates with various metallic salts. The 
methyl salt, (^HTNgO'Me, is formed when eitiier aoetylorthamido- 
benzamideor its an hydro-derivative are heated with methyl iodide and 
alcoholic potash in a reflux apparatus for two to throe hours. It 
crystallises from water in long silky needles, which melt at 70°, or 
when anhydrous at 108—109°, and effloi’esco on exposure to the air. 
It dissolves readily in alcohol, less readily in ether and benzene, and 
forms salts with acids: of these the hydrochloride crystallises in small 
prisms. 

Orfhamidohenzomethylarnide^ NJB[ 2 ’C 6 H 4 *CONHMo, is obtained by the 
action of an alcoholic solution of methylainine on isatoic acid. It 
crystallises from benzene in long, thick, yellowish prisms, or occasionally 
in long thin feathery needles showing a nacreous lustre, melts at 79—- 
80®, and is very readily soluble in alcohol and ether, readily soluble 
in hot benzene, and soluble in hot water. On treatment with acetic 
anhydride, the derivative is obtained ; this crystallises in long, 
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colourless, lustrous prisms, melts at 171—172®*, and is sparingly soluble 
in ether, benzene, and cold alcohol. When boiled with water or 
aqueous alkalis, or when heated at 200—220® for some time, it is 
converted into anhydroacetyloHhamidobenzviethylamide^ Cj(>HioN»0, a 
compound identical with the methyl-derivative of anhydroacetyl- 
orthamidobetizamide just described. 

Orbkomeihamidobenzamide, NMeH'C6H4*CONH2, is prepared by 
adding methyl iodide to orthamidobenzamide in alcoholic solution, 
and precipitating the base from an aqueous solution of the crystalline 
hydriodide by ammonia. It crystallises in nacreous scales, melts at 
159—160®, and dissolves in alcohol yielding a solution fluorescing blue. 
When heated with acetic anhydride, it is converted into the aeeiyU 
derivative, which crystallises in long, white needles, melts at 155°, and 
is sparingly soluble in benzene, ether, and cold alcohol. If it is 
heated above its melting point, the awAj/ciro-derivative is formed ; 
this crystallises from water in pale-yellow prisms witii 3 mols. H2O, 
melts at 199® when anhydrous, is very readily soluble in alcohol, and 
yields a well-crystallised hydrochloride. 

Anhydroacetylorthamidobenzamide is regarded as a derivative of a 

CH * K 

hypothetical base, quinazoline, C6H4<^ isomeric with cinnoline 

and quinoxaline, and since its methyl-dei'ivativo is identical with the 
anhydroacetyl-derivative obtained from orthamidobenzmeihylainide, 
it must have either the constitution 


C6H4< 


CO-NH 
N: CMe 


>, or C6 Hi< 


C(OH): N. 

-N : CMc-^ ’ 


it is therefore termed ^-methyl-i-oxyquinazoHue. Adopting this 
nomenulaturo, anhydroacetyl onhamidobenzmethylamide, 


C.H4< 


CO-NMe>^ 
N : CMe-^’ 


is termed /3-7-dimethyl-S-psendoxyquinazoline, and anhydroacetyl 
orthomethylamidobenzamide, is termed «-/3.di- 

methyl-5-pseudoxyquinazoline. W. P. W. 


Derivatives of Benzoylorthamidobenzamide. By M. Koenee 

(/. yr. Chem. [2J, 36, 155—165), — Bmtoylorthamuluheuzamide^ 
NHBz*C 8H4*CONH2, is formed by adding benzoic chloride in small 
quantities at a time to orthamidobenzamide dissolved in ether. It 
crystallises from absolute alcohol in long, white, lustrous, matted 
needles, melts at 218—219°, becomes strongly electrical wlien rubbed 
in a mortar, and is insoluble in water, sparingly soluble in all ordinary 
solvents. Aqueous potash and soda dissolve it on heating, but the 
solutions on treatment with an acid yield the anhydro-derivative, 
&-}fhenyl-l-oxyquinazoline^ Ci4HioN20 (for nomenclature, compare pre¬ 
ceding Abstract). Tliis compound can also be readily obtained bv 
heating the benzoyl-derivative at 250—2C0® for an hour; it orysW- 
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lises in pale-yellow microscopic needles, melts at 233—234°, and is 
insoluble in water, sparingly soluble in benzene, chloroform, and abso¬ 
lute alcohol. It becomes strongly electrical when powdered in a mortar. 
The hydrochloride crystallises from concentrated hydrochloric acid in 
lustrous, transparent, rhombic tables, and is decomposed by washing 
with water or treatment with hot alcohol; the plathwchloride^ 
(Ci4HioN20)a,H2PtCU, crystallises in long brick-red needles. 

BenzoylorthamidohenzmethijLamide^ C15H14N2O2, is obtained by the 
action of benzoic chloride on orthamidobenzmethylamide dissolved in 
ether. It crystallises in large, transparent tables, apparently hexa¬ 
gonal, melts at 181°, and is insoluble in water, sparingly soluble in 
benzene and absolute alcohol. When heated at 250° for half an hour, 


it is converted into the anhydro-compound, fS-ifhmyl-'^-methyl-r^-pseud^ 

which crystallises from alcohol in 


large scales or prisms, from water in large, lustrous lamcllaj, and 
melts at 130—131°. Tiiis compound is identical with that obtained 
when a mixture of )3-phenyl-^-oxyquinazoline, or benzoyl orthamido- 
benzamidc and potassium hydroxide dissolved iu absolute alcohol, is 
heated to 110°, treated with methyl iodide, and afterwards heated at 
120° for six hours. 

Acetylorthamidobenzophcnylamide^ NHAcOeH^'CONHPh, is formed 
by the action of acetic anhydride on ortharaidobenzophenylamide, 
itself obtained by'" adding aniline iu alcoholic solution to isatoic acid. 
It crystallises in drusy aggregates of long, white needles, melts at 
167—108°, and is insoluble in water and ether, readily soluble iu 
benzene, acetic acid, &c. When heated at 210° for some time, it is 
converted into the anhydro-compound, ji-intihyU^i-pheniiUt-pseud- 
CO'NPh 

}> ; this crystallises iu large, yellow 

prisms, melts at 146—147°, and is soluble in absolute alcohol, inso¬ 
luble in water. W. P. W. 


Action of Yellow Ammonium Sulphide on Ketones and 
Quinones. Uy C. Wii.LOEiiOi)T(/icr., 20, 2467—2470).—The reaction 
of yellow ammonium sulphide on ketones and qiiinoiies is very variable, 
depending on the constitution of the compound, the ])re])ortiou of 
sulphur iu the ammonium sulphide, and the temperature at which 
the reaction is eftected. 

Thus in the case of acelone there is formed a diqdociithioaceio7i(t, 
(CS2Me2)2; a : c = 1: 0*8675; observed faces, P, coPcc, which crystal¬ 
lises in the tetragonal system; it melts at 08°, and boils at 243°, 
with partial decomposition; it has a characteristic disagreeable odour, 
is insoluble in water, but soluble iu most organic menstrua. 

a-Naphthyl methyl ketone, when heated with carbon bisulphide in 
sealed tubes at 210—230°, yields a compound, CisHuNO, crystallising 
in colourless needles, which meltat 154 , and sublime without decom- 
position. This compound is isomeric with both amido-a-naphthyl 
methyl ketone, and a-naphthyl aoetoxime ; probably it has the com¬ 
position of a ketone-imide, the formation of which is explained by 
the reaction of the sulphurottod ammonium sulphide on the carboxyl- 
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group, with, evolation of hydrogen sulphide and separation of sul- 
ph ar. 

Methyl meta-xylyl ketone under similar conditions yields a compound 
of the formula C10H13NO, which crystallises in delicate needles, melt¬ 
ing at 183**, soluble in alcohol and ether. 

Acetophenone forms a compound of similar composition, but tolyl 
phenyl ketone yields tolylphenylmethane, and anthraquinone yields 
anthranol. V. H. V. 

Tetrachlorobenzoic Acid and its Derivatives. By P. Tqst 
(JS er., 20, 2439—2442). — Tetrachlorobenzoic acid^ CeHCh'COOH 
[COOH; CI4 = 1 ; 2 : 3 : 4 : 5], is readily obtained by heating tetra- 
chlorophthalic acid with glacial acetic acid for 3 to 4 hours at 300^^, 
and crystallising the crude product from water. It forms in colour¬ 
less needles melting at 186'^, sparingly soluble in water, soluble in 
alcohol and ether. Its harimn and calcium salts are sparingly soluble 
in water, the lead and copper salts, insoluble; the ethyl salt crystallises 
in colourless needles melting at 34*5°. An acid of the same melting 
point has previously been described by Beilstein and Kuhlberg 
(^Annalen^ 152, 245). The nitro-derlvaiivey NO^’CGCh'COOH, crys¬ 
tallises in glistening leaflets, its barium salts with 2^1130 in colourless 
needles, and the calcium salt in leaflets. On reduction, the correspond¬ 
ing arnido-cowpound or tetrachloranthranilic acid, NH3’CeCl4*COOH, 
is produced, which separates in white insoluble flocks; its alkaline 
earth and copper salts arc also insoluble. V. H. V. 

Constitution of Phenyl-a- and Phenyl-a-iS-hydroxypropionic 
Acids. By E. Eblenmeyek, jam (7/er., 20, 2465—2466).—The acid 
described by Plochl as phenylglycidic acid has been shown by the 
author to be phenylpyruvic acid, as evidenced by its reactions with 
plienylhydrazine, hydroxyl amino, and thiophen (this vol., p. 142). 
On the other liand, Glaser’s phenyl hydroxy aery lie acid is probably, as 
supposed by Erlenmeyer, sen., phenylglycidic or phenyl-a-/3-hydroxy- 
propioiiic acid. In the paper this view is confirmed by the formation 
from the sodium salt of the acid of phenyl-jS-chloro-a-hydroxy- 
propionic acid, identical with that obtained by Leschhorn from 
phenylglyceric acid. The salts of this acid, when decomposed with 
aqueous soda, yield a sodium phenylhydroxy aery late identical with 
that obtained from phenyl-a-chlorolactic acid. The constitution of 

Glaser’s acid is expressed by the formula 

whilst PlocbTs acid has the formula CHaPh*00*00OH. 

V. H. V, 

Action of Aniline on Ethyl Dibromosucoinate. By N. 

Lopatins {GompL rmd., 106, 230—281),—10 parts of ethyl dibromo- 
snccinate, 20 parts o£-aniIine, and 40 parts of alcohol of 96 per cent, 
are boiled together for 12 hours. A precipitate gradually fonus and 
eventually the mass becomes solid. The product is treated with cold 
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alcobol, $*nd the residue is dissolved in boiling alcohol which, when 
cooled, deposits silky needles of the composition 

COOEt*CH(NHPh)-CH(NHPh)-COOEt. 

This compound forms long, rhomboidal prisms which melt without 
decomposition at 145®, and are insoluble in boiling water, and only 
slightly soluble in alcohol or boiling benzene. When heated with 
barium hydroxide, it decomposes with evolutitm of carbonic anhydride ; 
with potash solution, it yields a crystalline substance soluble in water 
and in alcohol, and it forms a crystalline product with hydrogen 
chloride. 0. H. B. 

Glycosuric Acid. By J. Marshall {Arch, rkarm. [3], 25, 593). 
—This new acid, extracted from pathological urine, reduces Fehling's 
solution more strongly than docs glucose. Glycosuric acid crystallises 
in the form of opaque tetragonal prisms, which melt at 140°, dissolve 
easily in water, alcohol, and ether, less easily in chloroform, and not 
at all in benzene, toluene, and light petroleum. To prepare it, the 
urine is treated with half its volume of lead acetate, the precipitate 
after being washed with 45 per cent, alcohol, is suspended in warm 
water and freed from lead by means of hydrogen sulphide. Tho 
boiled filtrate after treatment with excess of lead carbonate, is again 
boiled, filtered, and evapomted to crystallisation. The lead salt tlms 
obtained is washed with 45 per cent, alcohol, dissolved in water, 
decomposed by hydrogen sulphide, boiled, and tho filtrate evaporated 
to dryness at 70®; the residue extracted with ether is finally allowed 
to evaporate spontaneously. The crystals thus obtained are still very 
impure and require repeated crystallisation from ether, ether contain¬ 
ing water, and lastly water alone. Glycosuric acid contains neither 
oxygen nor nitrogen: animal charcoal absorbs it completely; picric 
acid gives no brown colour reaction, on the contrary aqueous soda 
solution gives a brown reaction. Bismuth salt in Bottger’s test is not 
reduced; but Fehling’s solution and silver nitrate are reduced. 
Fermentative action was not observed, neither docs the aqueous 
solution affect polarised light. Neutral dilute ferric chloride solution 
produces a blue colour which soon disappears. The new acid may be 
considered as a derivative of phenol. A cliaracteristic reaction, similar 
to that of mni’exide, may be observed on evaporating at the solu¬ 
tion in ether. The solution takes a wine-red colour, which is imparted 
to the separating crystals ; on dissolving the latter in water, however, 
the colour disappears. J. T. 

Behaviour of Aromatic Solphinic Ethers towards Hydrogen 
Sulphide. By E. Oito and A. Rossinq (iitfr., 20, 2275—2278).—When 
hydrogen sulphide is passed through ethyl benzenesnlphinate heated 
at 45—50®, ethyl hydrogen sulphide and benzeiiesulphinic acid are 
formed. The sulphinio acid can be isolated only partially, as it further 
decomposes into benzenesnlphonio acid and benzene disulphoxide. The 
greater part of the ethereal salt is, however, converted into phenyl 
ethyl sulphide with separation of sulphur. Ethyl paratolueuesulpbinate 
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is converted by hydrogen sulphide into paratoluenesulphonic acid (in 
small amount), tolyl hydrogen sulphide, toluenesulphinic acid, ethyl 
hydrogen sulphide, sulphur, and a thick oil, probably consisting 
of toluene polysulphides. No ethyl tolyl sulphide is formed in the 
reaction. N. H. M. 

Manufacture of a-Naphthylamine. By 0. N. Witt {Bing, polyt. 

265, 225—230).—An important feature in the success attending 
the manufacture of naphthylamine is the purity of the naphthalene 
employed. The nitration is effected in cast-iron cylinders fitted with 
stirrers and cooling jacket. The charge consists of 250 kilos, of 
naphthalene, 200 kilos, of nitric acid of 40° Baum6, 200 kilos, of 
sulphuric acid of 66° Baume, and 600 kilos, of the waste acid from a 
previous nitration, the latter being used as diluent. The nitration is 
performed at 45—50°, the temperature being regulated by tlie rate at 
which the naphthalene is added and the flow of cold water through 
the cooling jacket. The reaction is completed in about 12 hours. 
The contents of the apparatus are then transferred to wooden vats 
lined with lead and allowed to cool. The waste acid is run off and 
the nitronaphthalcne boiled out with water until free from acid. It 
is then reduced in apparatus similar in construction to those employed 
in the manufacture of aniline. For this purpose, 600 kilos, of air- 
dried nitronaphthalcne are added gradually to a mixture of 800 kilos, 
of iron borings and 40 kilos, of hydrochloric acid, the temperature 
being regulated by the introduction of the nitro-product, so that it is 
about 50°. When all the nitronaphthalene has been put in, the operation 
is continued for 6—8 hours, the temperature being kept at 50®. 
At the end of the reduction, milk of lime is stiri'ed into the mass, 
and the contents are transferred to shallow iron trays and distilled 
in retorts constructed to carry several tiers of trays. The distillation 
is assisted by the introduction of superheated steam. A black oil is 
obtained which solidifies on cooling. The crude product is purified 
by rectification in wrought-iron stills which are heated directly 
by the fire. Naphthylamine comes over as an almost colourless oil, 
which is poured into moulds to solidify, when it forms ciystalline 
cakes which are light grey or nearly white. 

The author is of opinion that the reduction of nitronaphthalene is 
effec.ted essentially by ferrous chloride, which during the reaction is 
converted into a basic chloride, possibly Fe2Cl40, according to the 
following equation;— 24FeCla + 4UioH7*NOa + 4H,0 = l2FeiCl40 + 
4CioH 7*NH2. The basic compound is then attacked by the excess of 
iron, and reduced to ferrous chloride with formation of ferrosoferric 
oxide, thus: 12Fe20l40 + 9Fe = 3Fe804 + 24F6G12. The ferrous 
chloride then acts on a farther portion of nitronaphthalene. 

As commercial naphthylamine is frequently supposed to contain 
small quantities of the beta-compound, the author has made a series of 
experiments, the results of which showed that no trace of /3-naphthyl- 
amine is formed. The author has, however, detected the piesenoe of 
a base in crude naphthylamine, which judging from its properties 
seems to be paranaphthylenediamine, D* B. 
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Action of Bromine on Anthranol. By F. Goldmann {Ber., 20, 
2436—2437).—When two molecular proportions of bromine are 
added to one proportion of anthranol dissolved in carbon bisulphide, 

anthraquinone dibromide, C6H4<;^^^">C6ll4, separates in large, 

rhombic crystals, decomposed by acetic acid with formation of 
anthraquinone. If, however, one proportion of bromine is used, 
C/oHl 

hromanthranoly C6H4-<_Qg^'>C«H4, is produced, which crystallises 


in small, transparent tables melting at 148—151®, soluble in carbon 
bisulphide and chloroform. V. H. V. 

Erythrolhydroxyanthraquinonecarboxylic Acid. By W. 

Birukofp {Ber*y 20, 2438—2439).—Mothylerythrohydroxyanthra- 
quinone, when heated with concentrated sulphuric acid, yields a 
carboxylic acid by oxidation of the methyl-group, with ('volution of 
sulphurous anhydride. The acid, CisHhO^, crystallises in citron-yellow 
needles melting at 236—238"" with decomposition ; it is readily soluble 
in water and ammonia, thus differing from the methyl compound; its 
barium A calcium salts are sparingly solul)le. When heated above 
270®, it is decomposed into carbonic anhydride and erythrohydroxy- 
anthraquinone. V. H. V. 


Derivatives of Dianthryl. By A. Gimuel {Bcr., 20. 2433—2435). 
Binifrodianthryly C:hHi6(N()i)o, ol)tained by the direct nitration of 
dianthryl, crystalH.ses in pale-yellow needles melting at 337° with 
decomposition. When oxidised with chromic acid, it yields nnthra- 
quinone, a result which proves that the uitro-grou[>8 displace the 
hydrogen-atom 8 combined with the central ('arbon-atoms. On redac¬ 
tion, the niiro-coinpound is converted into the corresponding avndiu 
derivative, C2 hHi 8(NH2 )u, which crystallises in glistening, yellow leaflets 
melting at 307—309® with decomposition. Its uc^^t//Z-derivativ(‘, 
CtfiHieCNHAc)?, crystallises in yellow leaflets, sparingly solub’e in 
alcohol and benzene; the picradc forms biown leaflets decomposed 
completely by ammonia into acid and base. V. H. V. 


Azines of Chrysoquinone. By C. Ltebermann and O. X. Witt 
(JBcr., 20, 2442—2444).—As an extension of the apjdicubility of the 
azine-reaction of the diketones, the foimation and properties of the 
azine-derivatives of chrysoquinone are described. 

Ghrysotoluaziney CjftHifiNa, prepai*ed from chrysoquinone and ortho- 
toluenediamine, crystallises in yellow, glistening needles; the corre¬ 
sponding wn»A/Aj/Z-derivative, is a yellowy minutely crystalline 

powder. The formation of these compounds confirms the analogy of 
chrysoquinone with phenanthraquinone. Pieequinono did not yield 
satisfactory results, but only a large quantity of a tarry matter; in 
this respect it resembles /3-napbthaquinone. V. H. V. 


DerivaiiYeB of Camphor. By L. Balbiano {Gazzettay 17, 
155—164),—As V. Meyer has recently raised the question as to 
whether the phenylhydrazine reaction can be considered to be charac- 
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teristic of ketonic and aldeliydic cotopounds only, the constitution atid 
reactions of camphjldiphenylhjdrazine are here discussed. This 
compound, when decomposed by hydrochloric acid, yields aniline and 
ammonia in considerable quantities, together with phenylhydrazine 
and a rather indefinite resinous substance; the latter is considered to 
be a nitrile as, when boiled with alkali, it yields ammonia and acid 
compounds, and gives a basic substance, O 10 H 26 N 8 , on hydrogenation. 
This base forms a hydrochloride melting at 155—167®, and crystallising 
in delicate needles, very soluble in water. Its solution reduces the salts 
of the heavy metals and Fehling’s solution. The compound is 
probably a camphylamine in which one of the hydrogen-atoms is 
displaced by the phenylhydrazine residue. V. H. V. 


Racemic Camphol and its Derivatives. By A. Haller (Oowp^. 
rend., 105, 66—68).—The author has prepared and examined 
camphol, camphor, monobromocamphor, and camphoric acid, inactive 
by compensation. The last three compounds were obtained in two 
ways, namely, by mixing dextrogyrate and Imvogyrate compounds in 
equivalent proportions, and by oxidising racemic camphol to camphor, 
part of which was then used for the preparation of a monobromo¬ 
camphor, and part for the preparation of camphoric acid. The 
product of bromination in the latter case is a buttery mass very 
difficult to purify. No variations in the mode of preparation gave a 
better product. Similar difficulties have been experienced w^ith other 
racemic compounds. The melting points of the products are as 
follows:— 


By mixture. 


Racemic camphol. 210*3” 

„ camphor. 178*6 

„ monobromcamphor.... 51*1 

,, camphoric acid. 204*8 


From camphol. 

178 * 8 *^ 

51*1 

205*2 


The melting points of the 
pounds are camphol, 208—210' 
camphor, 76° ; camphoric acid, ] 

The racemic compounds obtained by the two methods are identical, 
but there is considerable difference between the melting points of the 
racemic compounds and the corresponding active substances. Their 
solubilities are likewise different; racemic monobromocamphor is more 
soluble in alcohol than the active derivative, whilst racemic camphoric 
acid is less soluble than the active modifications. C. H. B. 


corresponding optically active com- 
camphor, 177—178”; monobrom- 
l87”. 


Inactive Bomeols yielding Active Camphors. Bv A. Haller 
{CompL rend.j 106, 227—230).—The author confirms Montgolfier^ 
eailier results. 

Montgolfier has shown that when camphol is heated with sodium, 
the rotatory power increases. It seemed probable that the camphol 
obtained by the action of the sodium on camphor is a mixture of 
equivalent quantities of the dextrogyrate acd ksvogyrate mcdificatiCns, 
but that the sodium acts on the unstable modification, and converge 
it into the more stable form. This supposition is confirmed by the 
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following results. 100 grams of camphor was dissolved in 250 grams 
of toluene, and mixed with 5 grams of sodium (one-third the 
theoretical qaantity). The mixture was heated, and when the action 
began the lamp was removed. The liquid was then saturated with 
carbonic anhydride, agitated with water, and the aqueous solution 
removed and allowed to remain for several days, when the borneol 
separates out and can be purified by the usual methods. This experi¬ 
ment was repeated with both dextrogyrate and Itevogyrate camphors, 
and the melting points and rotatory powers of the products were as 
follows:— 



M. p. 

Rotatory power. 
[“]»• 

Dextrogyrate camphor . 

... 178-4° 

+41° 44' 

Cainphol.. 

... 210-4 

0 0 

Camphocarbonic acid.. 

... 128-7 

+ 66 7 

Regenerated camphor.. 

... 178-6 

+ 41 44 

Lflcvogyrate camphor. 

... 178-6 

-42 76 

Camphol . 

... 210-6 

0 0 

Camphocarbonic acid. 

... 128-7 

— 66 86 

Regenerated camphor. 

... 178-6 

-4-2 7 


It is evident that when camphor is converted into borneol and 
back, its rotatory power does not alter. It would seem that by what¬ 
ever process camphor is hydrogenised, the product is never a single 
substance, but always an unstable mixture. C. H. B. 

Alkannin. By C. Ltkbermann and M. R(3mek (7>Vr., 20, 2428— 
2431).—Although alkannin, the colouring matter of the alkanna root, 
was described more than 70 years ago, and has frequently been inves¬ 
tigated, yet at present little is known as regards its constitution. 
Carnelutti and Nasini (Abstr., 1881, 53) ascribe to it a formula 
C 18 H 44 O 4 , and state that of the hydrogen-atoms two may be displaced 
by acetyl. As the tinctorial properties of alkannin resemble those of 
quinalizarin, and their absorption spectra are similar, the authors 
prepared considerable quantities of the dye; the process used is fully 
described. The results of analysis pointed to a formula either iden¬ 
tical with that of Carnelutti and Nasini or to C 18 H 12 O 4 . When 
alkannin is passed over hot zinc-dust, methylantliracene is formed 
(m. p. 175—177®), a result which points to the constitution of alkan¬ 
nin as a derivative of methylanthracene, probably the dihydi’oquinone 
or its dihydride. V. H. V. 

Ruberythric Acid. By C. Liebebmann and 0. Bergami (Ber., 20, 
2241—2247).—Ruberythric acid, C 3 fiH 280 i 4 , is obtained by extracting 
powdered madder root with absolute alcohol (9 litres of alcohol to 
1 kilo, of root). The yield was 0*1 ]^r cent, of the weight of root. 
It is identical with Schunck’s rubianic acid, and has all the properties 
ascribed to it by Bochleder. It forms lemon-coloured needles of a 
silky lustre, which molt at 258—260®. The octacetyLderivative^ 
CaoHwAcsO«, crystallises in bright yellow needles melting at 230® ; it 
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dissolves readily in glacial acetic acid, sparingly in alcohol, and is 
insolnble in water. The acetyl coinponnd was decomposed, and the 
alizarin, sugar, and acetic acid determined. The following two con¬ 
stitutional formulae are suggested for ruberythric acid, preference 
being given to the second :— 

Ci 4 H,[ 0 -aH 70 ( 0 H) 4]2 and OH-CuHeO/O-CiaHuOaCOH),. 

The authors intend preparing the ethyl salt of the acid, which, 
assuming the correctness of the second formula, should decompose 
into the acid ether of alizarin and sugar. N. H. M. 

Action of Acetone on Pyrroline. By M. Dennstedt and 
J. ZiMMERMANN 20, 2449—24h9).—One of the products of the 

condensation of acetone with pyrroline by hydrochloric acid (compare 
this vol., p. 598) is a crystalline substance, to which the authors 
attribute the formula CuHigN^, as obtained thus:— 2 C 3 HCO -f 2 C 4 H 5 N 
= CiiHifiNo 4- 2 H 2 O. To this same compound, Bacyer assigned the 
formula CuHn^O-i, and considered that hydrogen was evolved in the 
course of the reaction, a view not confirmed by investigations de¬ 
scribed in this paper. The substance crystallises either in pale-yellow 
or colourless crystals belonging to tha tetragonal system : axial ratio 
a : c = 1 : 0 8343; observed faces, ooP, P, 2P, 5P. As regards its con¬ 
stitution, it is pointed out that the imide-group of pyrroline is 
attacked in the redaction, inasmuch as no acetyl- or potassium-deriva¬ 
tive is obtainable; with silver nitrate, it gives a compound which 
crystallises in needles, and is not a substitution but an additive pro¬ 
duct, (CuHi 8 Nj) 2 ,AgN 03 . 

In like manner, methyl ethyl ketone yields a compound SOieH-wNa 
+ 5 HaO, which forms glistening crystals melting at 142® when anhy¬ 
drous; so also diethyl ketone yields a compound, CimHmN*, melting at 
208 —210”. Both substances form crystalline combinations with silver 
nitrate. 

On fractionation of the crude product of the condensation of 
acetone with pyrroline, an oil is obtained boiling at 275—285°, and 
of the composition C 10 H 13 N; this is shown to be a derivative of pyrro¬ 
line in that it gives the pinewood reaction, and a yellow precipitate 
with mercuric chloride. Potassium also dissolves in it with evolution 
of hydrogen. To it is ascribed the following constitutional formula; 

.c:—c 

0 Me 2 <^ II II >CMe 2 ; probably several molecules of the reacting 
substances take part in its formation. V. H. V. 

Formation of Pyrrolidine. By A. Ladenbobo (Ber., 20, 2215— 
2216).—A solution of succinimide in absolute alcohol is warmed on a 
water-bath and gradually treated with a large excess of sodium. The 
product is diluted with water and distilled so long as the distillate is 
alkaline; the latter is made slightly acid, distilled until free from 
alcohol, and evaporated to a small bulk. The solution is precipitated 
with bismuth potassium iodide, and the precipitate washed and 
distilled with soda; the free base thus obtained is then converted into 
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the platinoohloride and crystallised from alcohol. The yield of pure 
pyrrolidine is small. The author hopes to obtain phenyleneetbylen* 
imine from phthalimide by means of this reaction. N. H. M. 

Pyridine-derivatiyes from Metanitrobenzaldehyde. By R. 

liBPETiT (Ber., 20, 2397—2400).—In a previous communication (this 
vol., p. 845), the author has described the formation of lutidine-deriva- 
tives by the action of ammonia and ethyl acotoacetate on the isomeric 
nitrobenzaldehydes. In the present paper, further compounds derived 
from metanitrobenzaldehyde are described. 

Ethyl metdhydroxyphefiyllutidinedicarboxylatef 

OH*CaH4-C5NMe2(COOEt)a, 

obtained from the corresponding amido-ether (loc. cit) by means of 
the diazo-reaction, crystallises in white needles, soluble in benzene, 
and melting at 174°. The same amido-compound yields well-defined 
colouring matters with amines, phenols, and naphtbols. Ethyl di- 
methylamidobenzeneazophenyllutidinedicarboxylate, 

NMe3-C6H4-N3-CeIl4*C5NMe2(COOEt)2, 

crystallises in flat, red needles, soluble in alcohol, and melting at 167°. 
Ethyl fi-^naphtholazophenyllutidinedicarhoxylatey 

OH-C,oHo*N2-CeH4-C5NMe3(COOEt)3, 
forms small, silky, scaidet needles, soluble in acetic acid, and melting 
at 152°. Metamidophenyllutidinedicarboxjflw acid, 

NHj-aHi-CaNMe^CCOOH),, 

obtained by the hydrolysis of its ethereal salt, forms small, white 
needles, sparingly soluble in alcohol and water, and melting with de¬ 
composition at 238°. The salts are soluble. With amines and phenols, 
the acid forms dyes similar to those obtained from its ethereal salt. 
On distillation, its calcium salt yields metamidophenyllutidine, 

NH2-C6H4-C5NH2Me3. 

This is crystalline, dissolves in benzene, and melts at 110°. Its 
yellow picrate forms minute crystals, and its mercurochloride glisten¬ 
ing needles decomposing at 160°. By means of the diazo-reaction, it 
yields metahydroxyphenyllutidine, OH*C 6 H 4 ’C 6 NH 2 Me 3 , which forms 
white crystals, soluble in ether and melting at 191°. It is basic in 
character, and yields well-characterised and mercnro-chlorides. 

Amidophenyllutidine when treated with nitrobenzene, glycerol, and 
sulphuric acid, yields lutidyhquinolyh CftNHaMea’CsNHg. Tliis base 
forms colourless, rhombic crystals, melting at 107—109°. Its hydro^ 
chloridef nitrate, and auro^ and platino-chlorides are all crystalline. 

L. T. T. 

Pyrimidines. By A. Pinker (Ber., 20, 2361—2365).—Referring 
to his last paper on this subject (Abstr., 1886, 45), the author states 
that the formula OnN 3 H 9 Br there given for a bromo-derivative is 
incorrect. The correct formula is CiiN 8 H 9 BrO, and the compound is 

CPh I N 

phenylmethylhydr<>CByhromopyrimidtne, 

TOL, LU. 4 6 
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A concentrated aqueous solution of dimethylhydtoRjrpy^midine, 
-when treated with bromine, yields dimethylhyd^oxybrtmopynmidim 

hydrobromide, This crystallises in colour¬ 

less needles, moderately soluble in water. Ethylmeihylhydroxyhromo-' 
pyrimidine crystallises in lonpf, colourless needles, sparingly soluble in 
water and melting at 194—195®. The formation of sitpotassmnuderim^ 
tive (which crystallises in needles with 1 mol. HaO) shows the continued 
presence of a hydroxyl-group. 

Phenylmethychloropyrimidine, C 11 N 2 H 9 CI (Abstr., 1885,158), yields 
with ammonia phenylmethylamidopyrimidine^ OiiNaH 9 'NH 2 , which 
crystallises in prisms or scales and melts at 130®. Its chloride and 
platinochloride are crystalline. 

When phenylmethylhydroxypyrimidine is treated with a mixture of 
strong sulphuric and nitric acids, it yields a compound which is pro¬ 
bably a nitro-nitroso-derivative^ CiiN 2 H 80 (N 0 a)*N 0 . It crystallises in 
needles and melts at 238—243®. When reduced with hydriodic acid, 
it yields diamidophenylmethylhydroxypyrimidine, which crystallises in 
needles and melts with decomposition at 230—240®. It is soluble in 
soda solution. The hydrochloride^ hydriodtdey and platinochloride are 
crystalline. L. T. T. 

Derivatives of Pyrazole. By L. Balbiano {Oozzetta, 17, 176— 
182).—Wislicenus has recently shown that phenylhydrazine and 
phthalide combine directly to form the hydrazide of a hydroxy- 
methylbenzoic acid. In the present paper, the reaction between 
phenylhydrazine and compounds of the type of ethylene oxide is 
studied: epichlorhydrin being selected as a suitable substance. 
When phenylhydrazine and epichlorhydrin are heated in presence of 
benzene, to moderate the action, phenylhydrazine hydrochloride at 
first separates; the crude product is then heated in an oil-bath to 
140® to remove the benzene, and the residue is distilled, when a yellow 
oil passes over. This substance is shown by its reactions to be a 
phenylpyrazahy CsH 3 PhN 2 ; it is insoluble in water, soluble in alcohol 
and ether, as also in fuming hydrochloric acid. Its platinochloride 
icrystallises in yellowish-red prismatic needles, and its ethiodUe^ 
C 9 HsN 2 EtI, in small white prisms melting at 116—117®, soluble in 
water, sparingly soluble in alcohol. 

The formation of a phenylpyrazole in the above reaction is ex¬ 
plained thus: CHH 5 OCI + 2 PhN 2 H 2 = CBH^O-NaHaPh + PhN*H„H01 
==: NH 2 Ph + NH 4 CI + HaO + C 3 H 2 N 2 Ph. 

It would appear from this reaction that in the pyraaole the two 
atoms of nitrogen are combined to all three atoms of carbon, and 
thus it diflEers from the pyrazole obtained by Enorr, in which the 
nitrogen-atoms are combined with only two carbon-atoms; further 
investigation is required, however, to settle this point. 

V. H. V. 

Action of Carbamide on Oyanhydrina. By A. Ptsubb and 
J. LipschOtz (Ber., 20; 2851—^58).— When the cyanhydrios of 
aldehydes are heated with carbamides, derivatives Of carbamide of 
the general formula ON'CHE’NH'OONHi are formed. Attempts to 
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obtain the oorresTOnding acids by hydrolysis of these compounds 
with alkalis yielded only uncertain results, but when the saponifica¬ 
tion was carried out with dilute acids, anhydrides of the correspond- 

ing acids were obtained of the general formula 

This class of compounds, to which the authors give the name meta- 
pyrazolones^ pass easily into isomeric compounds of the formula 

or to which the authors 

ascribe the name metapyrazolesy as they differ from Knorr’s pyrazoles 
mainly by having the two nitrogen-atoms separated by a CO- 
group. 

Phewyhrotononitrilecarhamidey CHPh : CH-OH(CN)-NH-CONH 2 , 
formed from cinnamaldehyde cyanhydrin and carbamide, crystallises 
in needles easily soluble in boiling alcohol, very sparingly in boiling 
water. It melts with decomposition at. 160®. Alkalis convert it into 
a mixture of acid compounds. When boiled with dilute hydrochloric 

CO’NH 

acid, it yields styryhnetapyrazoloney CHPh I qq>, which 

crystallises in glistening, white scales easily soluble in alcohol, spar¬ 
ingly in boiling water. This melts at 171—172®, but if retained at 
this temperature resolidifies after a time to the isomeric compound 
styrylmetapijratoley which melts at 194—195°. The same conversion 
seems to be brought about by dissolving the pyrazolone in boiling water 
containing a little alkali. The pyrazole obtained by fusion forms 
small needles which, even after repeated recrystallisation, melt at 
194—195° ; that by heating with water forms fiat needles melting at 
190°, but in other respects tliey are similar, and are both easily 
soluble in acids and alkalis. The authoi*8 cannot at present deter¬ 
mine whether these two substances are identical or isomeric. 

Fhenylacetonitrilecarbamidey CN'CHPh’NH'CONHj, prepared from 
benzaldebyde cyanhydrin, forms long prisms easily soluble in alco lol 
and boiling water and melting with decomposition at 170°. With aci^i^, 
it yields a compound, CvH^NjO*, which crystallises in quadratic scales, 
is easily soluble in alcohol and boiling water, and melts at 181—182°. 
Neither heating nor the action of alkalis converts it into an isomeride, 
and it is therefore probably pJienylmetapyrazole. It is easily soluble 
in alkalis and in acids. 

Isobutyronitrilecarbamidey C 4 H 9 *OH(CN)•NH-CONH 3 , from iso- 
valeraldehyde cyanhydrin and carbamide, is an oil soluble in alcohol 
and ether, insoluble in water. With hydrochloric acid, it yields iso- 

butylmetapyrazahy which forms small, white 

needles, soluble in alcohol and boiling water and melting at 209—210°. 
The isomeric pyrazolone does not appear to be formed. Besides the 
above oil, a small quantity of imidoisocapronitrile (Erlenmeyer, Abstr., 
1882,191), NH(C 4 H,o-CN) 3 , is obtained. Its hydrochloride forms sUky 
needles soluble in alcohol, insoluble in ether. 

Similar compounds appear to be obtainable from acetaldehyde 
cyanhydrin, and are now under investigation, L. T. T. 
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Sparteine. By P. Ahbbns (JBer., 20, 2218—2222).~J!)t%4rp^ 
spart^e^ is prepared by reducing sparteine dissolved in 

strong* hydrochloric acid with a slight excess of tin. ^ The hydro¬ 
chloride obtained by decomposing the stannochloiide with hydrogen 
sulphide is treated with potassium nitrite and the nitroso-compound 
extracted with benzene; it is then decomposed by hydrochloric acid, 
the hydrochloride treated with potash and steam-distilled. It is a 
thick, colourless oil, which boils at 281—284®. The platinochhride 
crystallises well, and becomes black at 239®. The picmte forms 
matted needles which melt at 123—125® and decompose at 215®. The 
mercurochloride crystallises in long needles; the hydrochloride and 
sulphate were also prepared. 

When sparteine is added to a solution of hydrogen peroxide, it 
dissolves with evolution of gas. The product of the reaction is an 
almost colourless hase^ ; this could not be obtained crys¬ 

talline and distils with difficulty with steam; it dissolves readily in 
water and alcohol, sparingly in benzene and chloroform, and is 
insoluble in ether. The platinochhride^ Ci5H3eN202,H2PtCl6, becomes 
black at 235®; the aurochloride crystallises in densely matted needles 
melting at 143—146°; the aqueous solution decomposes quickly when 
warmed, with separation of gold. The sulphate forms a thick syrup; 
the hydriodide separates from its solution in colourless, feathery 
crystals melting at 121—122°; the picrate and mercv/rochloride were 
also prepared. N. H. M. 

Reactions of Creatinine. By G. Colisanti (Oazgettay 17, 129— 
183).—The most delicate test for creatinine in the presence of other 
reducing agents is that proposed by Weyl, which consists in adding 
to the liquid to be examined a few drops of sodium nitroprusside and a 
dilute solution of sodium hydroxide, which gives a yellow coloration. On 
adding acetic acid and warming an emerald-green colour is produced 
at first, which changes after some time to blue, a reaction peculiar to 
creatinine according to Salkowski, and to acetone contained in nrine 
according to Nobel. This reaction is due to the formation of a 
sodium ferrocyanide derived from the decomposition of the nitro¬ 
prusside and its subsequent conversion into Prussian blue. In the 
paper it is shown that other organic and inorganic acids can be sub¬ 
stituted for acetic acid, and that the creatinine reaction can be ob¬ 
tained even after ammoniacal fermentation has proceeded for somo 
time. The same reaction is also obtained even after the urine has 
been preserved for 30 months in sterilised vessels. V. H. V. 

Acetylhydrocotamineaoetlo Acid. By W. Bowmau (Ber., 20, 
2431—2433).—^Acetic anhydride combines directly with cotarnine to 
form acetylhydrocotarnineacetic acidy CisHi^NOe; this substance crys¬ 
tallises in pale-yellow needles melting at 201°, sparingly solnble in 
water, soluble in alcohol and benzene. Its siher and merwr^ salts 
are white, the copper a blue precipitate ; the ethyl salt crystallises in 
delicate needles melting at 113®. The acid is deoompos^ when 
boiled with dilute hydrochloric acid, forming a hydrochloride of a 
compound, CieH^NO,. T- H. T. 
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Identity of Oadaverine with Pentamethylenediamine. By 

A* liAMKBtrRO (Bet; 20, 2216—2217).—^When a solution of penta- 
methylenediamine hydrochloride (1 mol.) is mixed with a solution of 
mercuric chloride (4 mols.), a mercurochloride with 3 mols. HgOl* is 
formed (this vol., p. 126) ; if a greater excess of mercuric chloride is 
^ployed, the compound C«Hi4N2,2HCl,4HgCl2 is obtained. The 
identity of pentamethylenediamine with cadaverine is therefore estab¬ 
lished. (Compare also this vol., p. 742.) N. H. M. 

Bydrastine and its Derivatives, By M. Freund and W. Will 
(jBer., 20, 2400—24(16).-^This is a continuation of the author’s 
previous work (this vol., p. 383). Hydrastinine when treated with 
an aqueous solution of potash yields hydrohydrastinine and hydroxy- 
hydrastinine^ CuHnNOa. The reaction appears to take place according 
X. + H 2 O = CnHiaNO^ -f CuHuxVOa. Hy. 

a feeble base, crystallises in needles, melts at 
above 350°. It is easily soluble in alcohol, 
chloroform, ethyl acetate, benzene, &c. The hydrochloride is crystal¬ 
line, melts at 138°, and is decomposed into acid and the free base by 
water and by alcohol. The platinochloride^ (CiiHiiN 03 ,HCl)i,PtCl 4 , 
forms yellow needles melting at IGO'^; the aurochloride^ 
(CnHuN 03 ,HCl) 2 ,AuCl 3 , 
a reddish-brown mass melting at 100°. 

Nitrohydroxyhydrastinine^ CiiHioN 03 *N 02 , formed by dissolving the 
base in dilute nitric acid, yields crystals which are soluble in alcohol 
and acetic acid, and melt at 271®. It is iusolnble in hydrochloric 
acid, sodium carbonate, or ammonia. 

Several fresh salts of hydrohydrastine are described. The hydro¬ 
chloride^ CuHxslir02,HCl, forms white crystals melting at 273—274''; 
the platinochloride, (CiiHi 3 N 02 ) 2 ,H 2 PtCl|, yellow scales melting at 216®, 
the diohromaiey (CuHi 3 N 02 ) 2 >H 3 Cr 207 , red scales which explode at 160®. 
The hydrobromide previously described melts at 272®. The hydr- 
iodide melts at 232®, the ethiodide crystallises in needles melting at 
206—207°. Hydrastinine dichromate has the formula 

(CuHiiN02)2H3Cr207, 

and not that previously given. L. T. T. 

BjrxitlieBiB of Pilocarpine. By Hardy and Calmkls (Compt. rend., 
106, 68—71) .—The synthesis of pilocarpine was effected by convert¬ 
ing ^-pyridine-«-lactio acid into pilocarpidine, which was then trans¬ 
formed into pilocarpine by oxidation. 

One gmm ^-pyridine-«-lactio acid was mixed with 100 grams of 
carbon bisulphide and 10 grams of phosphorus bromide and distilled 
to dryness; The residue was extracted with water, the solution 
neutralised with baryta, the excess of baryta removed by means of 
carbonic anhydride, and the solution evaporated to dryness at a tem¬ 
perature not exoaeding 60°. The residue thus obtained was purified 
by repeated treatment with alcohol, and then mixed with hydrobromic 
acid and aurio ohloride, when crimson plates of the normal aurobromide 
of ^-pyridine-«-bromopropionio acid are obtained. The gold is re- 
xuoved by means of hydrogen sulphide, and the free acid is heated in. 

4 5 2 


to tne equation xun 
droxyhydrastinine is 
97—98®, and distils 
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sealed tabes at 150® for several boars with excess of triethylamine. 
The product is treated with an aqaepns solution of potassiui^ oar? 
bonate, and the oily drops of the liberated alkaloid are dissolved in 
ether^alcohoh and purified by treatment with animal charcoal. When 
mixed with auric chloride, it yields the modified aorochloride of pilo- 
carpidine, AuCl3,OjoHulf20a, melting at 144®. 

In order to convert pilocarpidine into pilocarpine, the extra-pyridio 
nitrogen of the former must be rendered pentavalent by the addition 
of a methyl-gioup, whilst the pyridic nitrogen remains trivalent. 

When pilocarpidine is mixed with methyl iodide in alcoholic solution 
at 60—100®, it combines with 1 mol. of methyl iodide, forming a 
compound which crystallises with difficulty. If this compound is 
mixed with auric chloride an oily precipitate is formed and gradually 
changes to large prismatic needles which melt at 162—153® and have 
the composition AuCl 4 Me,CioHj 4 N 303 . This compound readily loses 
methyl chloride when fused, and yields modified pilocarpidine auro- 
cbloride, melting at 144°. Pilocarpidine mixed with excess of methyl 
iodide in concentrated metbylic solution, and then with fragments of 
solid potassium hydroxide, care being taken that the temperature 
does not rise too high, combines with methyl iodide (1), and methyl 
hydroxide (2), and if this product is treated with carbonic anhydride, 
and the liberated alcohol removed, a methiodide is obtained identical 
with that formed by the action of methyl iodide on pilocarpidine at 
60®. The hydroxymethylpilocarpidine obtained by the action of silver 
oxide on the corresponding methiodide, yields pilocarpidine when 
boiled with water. These results show that it is difficult if not im¬ 
possible to remove the methyl hydroxide from position (1), and replace 
it by methyl hydroxide in position (2). 

When, however, pilocarpidine methiodide is oxidised by means of 
silver permanganate, an unstable group, MeN^*^*Mn 04 , is formed, and 
decomposes without affecting the remainder of the molecule. An 
aqueous solution of pilocarpidine methiodide is mixed with silver 
]>ermanganate until the greater part of the silver iodide is precipitated. 
Oxidation takes place immediately, and the liquid contains pilocarpine 
and formic acid. The alkaloid is liberated by addition of potassium 
carbonate, and yields the aurochloride AuCl 3 ,CuHi 6 N 02 , melting 
at 88°. Synthetical pilocarpidine and pilocarpine yield gummy de¬ 
rivatives similar to those obtained by Harnack and Meyer from the 
natural products. This phenomenon is confined to the gold onm- 
pounds, and is purely physical. 

The physiological action of synthetical pilocarpine is identical with 
that of the natural alkaloid. C. H. B. 


Physiological Chemistry. 

Belation between Mneenlar Aotivity and the Chemical 
Effect of Bespiration. ' By M. Hanmot and 0. Bioaw (Oompt. rend., 
105, 76—79).—The work done consisted of raising a wtaji^bt of 
18 kilos, to a height of 0'6 meiare seretal tunes, the air expire dorb)i(til}e 
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process being collected and measured. The oxygen absorbed was less 
than that evolved in the form of carbonic anhydride, and the quantity 
of carbonic anhydride over that originally existing in the air was equal 
to 4*6 per cent, of the expired gas. This is the limit towards which 
the proportion of carbonic anhydride in the expired air tends when 
work is being done. Correcting for the work done in raising the 
arms and other bodily movements, it was found that ton lifts or 
96 kilogrammetres correspond with the absorption of 0*301 litre of 
oxygen, the evolution of 0*401 litre of carbonic anhydride, or in round 
numbers, to do work equivalent to 100 kilogrammetres requires the in¬ 
halation of 11 litres of air above the normal volume, the absorption of 
0*300 litre of oxygen, and the evolution of 0*400 litre of carbonic anhy¬ 
dride. The ratio between the oxygen absorbed and the carbonic an¬ 
hydride evolved, shows that the chemical change involved is more 
complicated than the simple oxidation of glucose or glycerol. Assum¬ 
ing that the energy is pi*ovided by the combustion of glucose, the 0*8 gram 
of carbonic anhydride evolved is equivalent to 0*545 gram of glucose, 
which corresponds with 2*05 cal. or 860 kilogrammetres. The work 
actually done was 95 kilogrammetres, and hence the efficiency of the 
human machine is one-ninth. Taking the oxygen absorbed as the 
basis of calculation, and assuming that it is all used in the combustion 
of glucose^ it corresponds with a development, of heat equivalent to 
645 kilogrammetres, and hence the efficiency in this case is one- 
seventh. C. H. B. 

Heat Developed by the Activity of Muscles. By A. Chauveau 
and Kaufmann (Oompt. rend., 105, 296—301).—The temperature of 
the muscles of the jaws of a horse was taken by a thermoelectric 
method, fine needles being inserted one into the left muscle the other 
into the right muscle. So long as the muscles remained at rest the 
scale of the galvanometer remained at rest, but when the muscles 
were active the galvanometer needle began to oscillate. The enerva¬ 
tion of one muscle does not affect the relative temperature whilst in 
repose, but when in action the temperature of the muscle which 
performs its functions rises. Cooling by mdiation and evaporation is 
prevented by a casing of cotton-wool. The heat developed is 
calculated from the weight and temperature of the muscle and the 
Quantity of blood which travei’ses it. The rise of temperature when 
tne muscle is engaged in mastication is 0*4*2, but when the muscle 
makes the same movements without doing any work the rise of 
temperature is 0*47, or the work done corresponds with a rise of tem¬ 
perature of 0*05^. It is evident that a very considerable amount of 
heat is developed when a muscle is in operation, but only a small part 
of this energy (one-seveuth or one-eighth) is used up in doing useful 
work. C. H. B. 

Aotionof Micro-organisms from the Mouth and from Faeces 
on Food-stufib. By W. Vignal (Compt. rmd., 106, 311—313).— 
The 19 organisms isolated from the mouth exert very consider¬ 
able digestive and fermentative action. Many of them dissolve 
albumin and fibrin, curdle milk, invert saccharose, ferment glucose, 
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and saccharify starch. Many of them resist the action of the gastric 
juice, pancreatic juice and bile. : 

The fasces contain an enormous number of microbes, including at 
least 10 species, six of which are also found in the mouth. The other 
four possess digestive and fermentative powers. 

These organisms play a very important part in digestive changes, 
and there is little doubt that these changes are of a much more 
complex character than is generally supposed. C. H. B« 

Sugar In Urine. By 0. M^hu (/. PZwrm. [5], 16,145-149).— 
The author has frequently proved the presence of small Quantities of 
sugar in the urine of persons passing edbuminous urine alter a longer 
or shorter course of milk food. The observations have only been 
made in the cases of patients whose urine was absolutely free from 
sugar before the milk treatment was commenced. It is only very 
rarely that the sugar has amounted to 4 grams per kilo, of urine, 
usually not more than 2 grams occurs. The urine is acidified slightly 
and boiled to coagulate albumin, filtered, and treated with ^its 
volume of basic lead acetate, filtered, and freed from lead by sodium 
carbonate. The resulting liquid ad<led to its own volume of recently 
prepared Fehling’s solution is heated for 10 minutes in boiling water; 
the reduction is very evident if sugar is present. The urine must be 
recent and non-ammoniacal. Preliminary concentration of the liquid 
at a moderate temperature to one-third its volume favours the reaction. 
Instead of Fehling’s solution, the author has also used a solution of 
bismuth prepared as follows:—Bismuth subnitrate, 15*3 grams; 
tartaric acid, 30 grams; soap lye, 360 grams, or fused sodium hydrate, 
80 grams. The soap lye is gradually added to the powdered mixture 
of the two first substances and the volume is made up to 500 c.o. with 
hot water. The solution is filtered and can be easily preserved. 1 c.c. is 
added to 10 c.o. of urine and the mixture heated to boiling, or better 
still heated in a boiling saturated salt solution. If the mixture does not 
blacken in about 10 minutes, it is concluded to be free from sugar. 
This reagent does not blacken in contact with uric acid or pure 
calcium oxalate. It is more certain thafln Fehling’s solution but some* 
wbat less rapid. It is absolutely necessary that the liquid to be 
tested should be free from albumin and albuminose, or a black 
precipitate of bismuth sulphide results. In all cases, it is well to Mief 
the liquid before applying the test. J. T. 

Per-ruthenlc Acid in Histology. By L. Banvibb (Oompt read,, 
106, 145—147).—Per-ruthenic acid is more readily reduced by 
animal tissues than is osmic acid, but the action is so energetic that 
no differences are observed in the behaviour of different kinds of 
tissues^ all becoming equally black. U. H. B. 
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Microbe of the Indigo Fermentation. By E. Alvabez (Compt 
rend, 106, 286—289). —In the fermentation of the indigo plant, the 
colouring matter forms on the surface of the liquid that is in contact 
with the air, and the fermenting liquid contains an enormous number 
of bacilli and micrococci which can be isolated and cultivated by the 
usual methods. A sterilised solution of the indigo plant will not 
feiment. The fermentation is due to one bacillus alone and is not 
produced by any other. It is about S/i long and 1*5^ broad 
with rounded extremities, and groups of six, eight, or more are 
frequently arranged end to end in the form of a chain. The bacillus 
is surrounded by a capsule like the bacilli of pneumonia and rhino- 
scleroma. It is readily cultivated hy the ordinary methods, and when 
placed in an infusion of the plant, indigo is formed, and the bacilli 
become stained blue and rapidly multiply. The microbes of pneu¬ 
monia and rhinoscleroma also determine the fermentation of indigo. 
Other pathogenic microbes produce no effect. The indigo bacillus is 
strongly pathogenic. When injected sulxiutaneously, it produces only 
local effects, but when injected into the veins or any of the more 
vascular organs, such as the lungs, of the guinea-pig it rapidly causes 
death. The principal effects are congestion of the digestive tube and 
strongly marked lesions of the excretory organs. C. H. J3. 

y 

Aleurone-grains in the Seed of Myristica Surinamensis. 

By A. Tschirch Pharm, [3], 25, 619—623). —The seeds are 

peculiar in the extraordinary development of the albumin crystalloids 
of the aleurone-grains. Each cell is almost filled with a large 
crystalloid of the hexagonal system, either a rhombohedron {&) or a 
combination of the same with the basal plane (R*OR). Twin forms 
are rare. These crysifelloids form the matrix of very large aleurone- 
grains. As a rule, to each crystalloid is attached a greater or less 
number of globoids, each including a needle-shaped crystal of calcium 
oxalate. Besides the globoids, the oxalate crystals, and the protein- 
crystalloids, the aleurone-grains also contain a residue of amorphous 
Blbstance. To separate these constituents, a section is freed from fat 
by means of ether, then very dilute aqueous potash dissolves the 
albumin crystalloids after washing, acetic acid dissolves the globoids, 
and then the calcium oxalate is dissolved in dilute hydrochloric acid. 

J. T. 

Examination of Caucasian Madder Boot. By O. Bekgami 
(JBer., 20, 2247—2251), —The dried powdered root was extracted 
with boiling absolute alcohol, and the extract reduced to ^ to of its 
bulk by distillation; a yellowish-brown, crystalline substance sepa¬ 
rated, consisting of crude glucosides. By further evaporation, crystals 
of cane-sugar were obtained; the mother-liquor from these were 
treated with water to precipitate the colouring matter present. The 
method employed in purifying the glucosides is described. The yield. 
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of pure ruberytliric acid is 0*1 per cent, of tte weight of root. 
The amount of cane-sugar is about 3 per cent. The pure colouring 
matter, 'which consists of alizarin together 'with much purpurin, 
amounts to about 6 per cent, of the weight of root. IS, H. M. 


Experiments with Ensilage in Holland. By H. Thiel (Bied, 
Centr,^ 1887,445—447).—After allowing the grass to make for a day, 
it was formed into heaps 10 m. square, the outer portions being 
higher than the inner, whereby a more even mass is produced, the top 
was then covered with boards, and weighted with stones to 500 kilos, 
per square metre. 

The composition of the ensilage compared with that of some of the 
same grass made into hay was as follows:— 


Hay in 
100 parts. 

Albumin . 12*1 

Fat . 2*9 

Carbohydrates and lactic 

acid... 32*7 

Crude fibre. 23*7 

Ash. 7-3 

Water. 21*7 


Ensilage in 300 
parts corresponding 
with 100 parts hay. 

13*6 

5*7 

46*8 

27*0 

9*0 

213*9 


Six milch cows and six heifers were then fed on the hay and ensilage, 
in addition to other foods including roots and linseed cake. It was 
afterwards found that those heifers and cows fed with hay increased 
in live-weight to a greater extent than those fed on the ensilage, the 
increase being 104 and 64 per cent, respectively. The yield and 
quality of milk was, however, best fmm those cattle fed on ensilage. 

The editor of the Gmtralhlatt considers that this last fact is due 
more to the individuality of the cows than to the ensilage. 

E. W, P. 


Analytical Chemistry. 


A Source of Error in Gas Analysis. By W. Hempbl (Per., 20, 
2344).—The author points out that cuprous chloride absorbs gases of 
the ethylene series, but that when such solutions are further brought 
in contact with carbonic oxide, varying quantities of the hydrocarbons 
are again evolved. In analyses in which cuprous chloride is used as 
an absorbent for carbonic oxide, it is therefore necessary first to 
remove the heavy hydrocarbons. L. 1m T. 

A Gas-burette which is Independent of Atmospheric 
Pressure and Temperature. By W. Hempkl (Her., 20, 2340— 
2343).—As in Petterson and Palmquist’s apparatus (this vol,, p. 999) 
the influence of atmospheric temperature and pressure is obviated by 
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eoRneoting the measuring tube with a closed volume of moist air. 
The eudiometer is connected at the bottom with a movable mercury 
receiver, and at the upper end terminates in a Greiner-Friedrich slant¬ 
ing-bore three-way tap with two capillary outlet tubes. One of these 
tubes serves to draw in the gas to be analysed, the other is connected 
by a rubber joint with a small U “Shaped mercury manometer, the 
other end of which is similarly connected with the air-chamber. The 
eudiometer and air-tubes are placed side by side in a cylinder of 
water, L. T. T. 

Estimation of Phosphoric Acid. By Malot (/. Tharm. [5], 16, 
157—159).—This communication is supplementary to one which 
appeared in the July number of J. Pharm. on the titration of phos¬ 
phoric acid by means of uranium nitrate. The green lake formed by 
uranium oxide with the colouring matter of cochineal being decom¬ 
posed by dilute acids, not excepting acetic acid, it is necessary to 
operate with a liquid slightly acidified with acetic acid. Hence, 
instead of adding 6 c.c. of sodium acetate solution to the assay 
slightly acidified with nitric acid, it is better after having brought 
the colour of cochineal to violet by moans of ammonia to remove 
this colour by adding one or two drops of acetic acid. This also 
produces the best conditions for the precipitation of phosphoric 
acid by means of uranium acetate. The solution should be kept 
boiling, especially at the termination of the operation, which is 
reached when a definite green tint is produced, neither modified by 
boiling nor by the further addition of ui*anium salt. Instead of 
uranium nitrate, it seems preferable to employ the acetate, whose 
solution better preserves a constancy of composition if care has been 
taken to boil during a few hours in order to precipitate phosphate, 
which is always present in commercial acetate. Alcoholic tincture of 
cochineal serves as well as the solution obtained by boiling in water. 
The ammonium magnesium phosphate precipitate need not be dis¬ 
solved off the filter, but may be thrown along with the latter into a 
200 c.c. flask for the titration. This precipitate may be impure, 
either from the presence of citric or molybdic acid. Either of these 
acids interferes with the accuracy of the assay. It is convenient to 
dissolve the ammonium phosphomolybdate in concentrated ammonia, 
and to precipitate with citro-magnesium solution in a liquid strongly 
ammoniacal, and to wash once at least with strong ammonia, finishing 
the washing with dilute ammonia to remove the last traces of citric 
acid. J. T. 

Examination of Crude Soda Lyes and Red Liquors. By 

W. Ealmaku and J. Spullbr (Dingh polyt J., 264, 456—459).—In 
examining crude soda liquors, it is the practice to calculate the total 
consumption of iodine as sodium sulphide, the separate estimation of 
sodium sulphite and sodium thiosulphate being rarely attempted 
owing to tne want of a rapid and accurate method. The authors 
recommend a process based on the insolubility of barium sulphite and 
the solubility of barium thiosulphate in alkaline solutions. The 
estimation is performed in the following manner:—(1.) The total 
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alkalinity is determined in a measured volume of the liquor under 
examination by titration with normal acid, methyl-orange being used 
as indicator. The acid consumed equals sodium carbonate -h sodium 
sulphide, + sodium hydroxide, + one-half sodium sulphite (Na 2 SOa 
is alkaline and NaHSOs neutral to methyl-orange). (2.) An equal 
volume of tbe liquor is titrated with a decinorlnal solution of iodine, 
the volume consumed corresponding with the sodium sulphide + tbe 
sodium sulphite, + the sodium thiosulphate. (3.) Twice the volume 
of liquor as that used in (1) and (2) is precipitated with an alkaline 
zinc solution, and the mixture made up to a certain measure, one-half 
of which is filtered, acidified, and titrated with decinormal iodine 
solution. The iodine consumed equals sodium sulphite + sodium 
thiosulphate. (4.) Three or four times the volume of liquor used in 
(1) and (2) is treated with an excess of a solution of barium chloride, 
the mixture made up to a known volume with water, and filtered. 
(a,) One-third or one-fourth (as the case may bo) of the filtrate is 
titrated with normal acid, the amount used corresponding with the 
sodium hydroxide + the sodium sulphite, (fc.) A new third or fourth 
of the filtrate is acidified and titrated with decinormal iodine solution, 
the iodine consumed being equal to sodium sulphite + sodium thio¬ 
sulphate. The calculation is made as follows :— 

2 — 4&. = A c.c. decinormal iodine solution 

corresponding to. 

.2 — 3.= B c.c, decinormal iodine solution 

corresponding to. 

45 _ (2—3) .... = C c.c. decinormal iodine solntion 

corresponding to. 

4a — -xVB . = D c.c. normal acid corresponding 

to . 

I — (4a 4 - ^A) = E c.c. normal acid corresponding 

to . 

The results of several test analyses are given. D. B. 

Estimation of Titanio Acid. By L. Lfw (*7. PAam. [5], 16, 
66 —61).—Titanic acid is estimated by fusing the material with 
hydrogen potassium sulphate, extracting with cold water the mixture 
of titanate and sulphates thus formed, boiling for six hours to pre¬ 
cipitate the titanio acid, calcining, and weighing. In presence of 
alkalis, magnesium, zinc, aluminium, or copper oxides, it is only 
necessary to fuse with the sulphate as above, dissolve the mass in 
water acidified with a suflBcient quantity of sulphuric acid, *Bentralise 
with potash or ammonia, then add 0'6 gram of sulphuric acid to each 
100 c.c. of solution, and finally boil for six hours, constantly replacing 
the water driven off. This method is not applicable in the case of iron 
sesquioxide* The results are high. J. T. 


Na,SO,. 

Na,S. 

Na^SgOa. 

NaOH. 

NagCOg. 
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Oxygen in the Sun. By J. Trowbkidgr and C. C. Hutchins {Phil. 
Mag. [5], 24, 302—310).—In these experiments, a powerful alter¬ 
nating current was caused to pass between electrodes of aluminium, and 
the spectrum, obtained by a grating, photographed on one half of a 
photographic plate, then, without altering the arrangement of the 
apparatus, sunlight was admitted, and its spectrum photographed on the 
other half of the plate. The wave-lengths of the air or sun spectra 
were tabulated. The authors point out that in order to be certain of 
the existence of an element in the sun, the coincidence of a large 
number of the lines of the element in position and grouping with the 
dark lines of the solar spectrum is necessary, or else a general simi¬ 
larity in the character of the lines; they find no such coincidence for 
oxygen so far as they have examined (wave-lengths 3749'8—5033*85). 
They find that the bright lines of Draper’s spectrum vanish in their 
high-dispersion apparatus, and contain numerous dark lines, and, more¬ 
over, thiit there is no general coincidence between the oxygen lines 
and the bright spaces of the solar spectrum. H. K. T. 

Existence of Carbon in the Sun. By J. Trowbruhie and C. C. 
Hutchins {Phil, Mag. [5], 24,310—313).—The authors find that the 
solar spectrum near H contains dark lines exactly agreeing with the 
spaces between the bright lines of the flutings of the carbon spec¬ 
trum. The carbon spectrum is wanting in the green and blue. 'I’his 
may be due to the effect of vapour in the sun’s atnn)sphere, the lines 
due to any clement being unaltered, obliterated, or reversed, according 
to the temperature of the vapour through which the light passes. The 
temperature of the luminous vapour itself may also vary. Further 
the spectrum from one element may be partially obliterated by the 
passage of the light through the vapour of another eleimuit. Tlie 
photographic spectrum of carbon can be obliterated in the green 
and blue by superimposing upon it that of iron, of nickel, and of 
cerium. The fluted carbon spectrum of the voltaic arc is due to a re¬ 
versal of the continuous spectrum of the ignited carbon by its own 
vapour; hence the temperature of the sun's atmosphere where the 
carbon is volatilised must approximate to that of the voltaic arc. 

H. K. T. 

Existence of Certain Elements and Discovery of Platinum 
in the Sun. By C. C. Hutchins and E. L. Holden {Phil, Mag. [6J, 
24, 825—380).—The spectra of different metals in the voltaic arc are 
compared with the solar spectrum by means of apparatus already de¬ 
scribed (see preceding Abstracts). The authors confirm the results of 
Lockyer for the metals cadmium, bismuth, silver, potassium, and 
lithium, whilst they find insufficient coincidence for the metals lead, 
cerium, molybdenum, uranium, and vanadium. Platinum, which has 
hot hitherto been found in the solar spectrum, gives 64 lines between 

VOL. Uh 4 c 
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wave-lengths 4250 and 4960,16 of which agree with solar lines, whiUt 
seven are doubtful. H, K. T. 

Spectrum Analyais. By A. F. Sundell (Fhit Mag. [51, 24, 98-— 
106).—The author examines the spectra of considerable thicknesses of 
rarefied gases at low temperatures. The gases were contained in glass 
tabes, viewed end on, the ends of the tubes being coated with ti^oil 
connected with the conductors of a Holtz machine. 

Air first became luminous at a pressure of 10 to 12 mm.; at 8 mm. 
the light took up peculiar stratifications, which oscillated rapidly. 
The spectroscope showed a large number of bands, which are tabu* 
lated. With pressures less than 0*0003 mm., the luminosity ceased. 
The author finds that even with a tube which had been frequently 
exhausted daring a period of four months, evidence of air appears 
shortly after exhaustion. If the discharge is made to take the form 
of sparks, luminosity ceases at a pressure of 0*004 mm. Hydrogen, 
oxygen, and nitrogen were also examined. The first was luminous 
in the highest vacua; oxygen was brightest at 0*2 mm.; nitrogen 
gave the same spectrum as air. H. K. T. 

Radiant Matter Spectroscopy: Examination of the Residual 
Glow. By W. Crookes (Proc. Roy. Soc,, 42, 111—1.31).—The 
author has devised the following modification of Becquerers phos* 
phoroscope. The phosphorescent substance in an exhausted bulb is 
excited in the usual way by the spark from the secondary of an induc¬ 
tion coil, and is viewed through a rotating disc having 12 symmetri¬ 
cally placed apertures near its margin. A brass cylinder, one end of 
which is cut into 12 teeth, is fixed upon the axis of the disc, and two 
springs, one pressing on the continuous part of the cylinder, and the 
other (adjustable) rubbing over the teeth, serve to complete the 
circuit through a battery and the primary of the coil. By adjusting 
the movable spring the spark from the secondary can be made to coin¬ 
cide with the passage of an aperture between the substance under 
examination and the eye or a spectroscope, or to precede it by a shoH 
interval of time, easily calculated when the velocity of the disc is 
known. By moving the adjustable spring towards or from the bases 
of the teeth, the relative duration of the makes and breaks can be 
varied at pleasure. Since the line spectrum of the residual gas in the 
bulb has no appreciable duration, much lower vacua are necessary for 
the examination of the residual glow by this method. 

When yttria, free from samaria, is thus examined, it is found that all 
the bands in its phosphorescent spectrum do not appear at the same 
speed of rotation. As this is gradually increased they come into view 
in the order Q/3 (545), greenish-blue, and (482), deep blue (dura¬ 
tion 0*0035 sec.); QS (574), citron (0*0032 sec.); Gf (647), deep red 
(0*00175 sec.). At an interval of 0*00125 sec. G^ and are equally 
bright, and Giy just visible; and at 0*000875 sec. all are seen of their 
usual brightness. The author confirms the absence of the citron band 
from the spectrum of phosphorescent yttric phosphate. 

Elsewhere the author has pointed out that 1 per cent, of lime added' 
to a badly phosphorescing substauce containing yttrium or samariuiil 
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brings ont the phosphorescence well. In the former case, it diminishes 
the sharpness of the line G5, but increases its brightness, as well 
that of Ga. In the phosphoroscope, lime is observed also to change 
the order in which the yttric lines appear to G^, Got, G/3, Gg/. 

The author attributes this action to the long residual phosphor¬ 
escence of the lime, which induces or assists certain yttric vibra¬ 
tions (G^), and is antagonistic to others (G)3). The influence of baryta 
and strontia on the phosphorescence of yttria has also been studied, 
and the author gives the order of appearance and intensities of the 
lines. The results cannot well be condensed, the action of each alka¬ 
line earth not only being fundamentally different, but varying with 
the relative proportions of the mixtures. An interesting result is ob¬ 
tained on adding strontia to a mixture of yttria and samaria and 
viewing it in the phosphoroscope with the wheel rotating rapidly. 
The line G^ is then completely suppressed, and a spectrum is obtained 
undistinguishable from that of Marignac’s Yot {Froc. Boyr, Soc., 40, 
236). 

Many earths and oxides, or mixtures of these with lime, have been 
examined, mostly as sulphates. The results are given in more or lefes 
detail. 

Arsenious acid, cadmium, copper, lead^ and nickel sulphates, tin, 
tungsten, and uranium, in small quantity with lime, give the phos¬ 
phorescence of the latter. 

Alumina, giving the crimson line, has a very persistent residual 
glow. In the phosphoroscope, rubies shine with great brilliancy. 

Antimony oxide (5 per cent.) with lime phosphoresces white, with 
a broad space in the yellow% In the phosphoix)scope, the glow is green 
and very strong: the red and orange are obliteiuted. 

Barium (5 per cent.) with lime, bright reddisli-oi’ange phosphor¬ 
escence, with specks of yellow and violet. The spectrum i.s contmuons, 
faint in the red, strong in the green, and with a broad black band in 
the orange. 

Bismuth (15 per cent.) with lime, bright reddish-orange. The 
spectrum shows a broad dark band in the red and orange, a black 
band in the yellow, and great concentration in the green and blue. 
In the phosphoroscope, red and orange are obliterated. 

Calcium sulphate, greenish-blue phosphoi'escence, without bands or 
lines. In the phosphoroscope, the colour is green, red and orange 
being cut off. 

Chromium (5 per cent.) with lime, pale-i^eddish phosphorescence. 
The phosphoroscope cuts off red and orange. 

Diamonds glowing pale-blue have the longest residual glow; next 
come those glowing yellow. Those phosphorescing red have no residual 
glow. 

Glucina, rich blue; no residual glow. 

Lanthanum sulphate, reddish. The spectrum shows a broad orange 
band with a shttrp line— 1/\^ 280—superposed. This is identical with 
the line Ge. Lime changes the colour to yellow, bringing out lines of 
yttrium and samarium, these being present as impurities. G^ is, 
nowever suppressed, together with a portion of the neighbouring 
spectrum. 


4 c 2 
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Lead sulphate, nearly white. In the phosphoroscope, red and orange 
a^e cut ofP. 

Magnesia, pink ; S per cent, with lime greenish, turning red as the 
powder heats. 

Potassium with lime, bright. Kesidiial glow persistent. 

• Samarium (see Fliil, Trans.^ 1885, 709). 

Scandium as earth or sulphate, very faint blue. 

Sodium sulphate gives a greenish tinge to the phosphorescence of 
calcium sulphate. The sodium line is visible in the spectrum. 

Strontia, rich blue with continuom^ spectrum. In the phosphoro¬ 
scope, the glow is bright green, the red and blue ends being cut off. 

Thorium, as oxide or sulphate, alone or with lime, does not phos¬ 
phoresce at all, and the iinbe rapidly becomes non-conducting, the 
spark passing across the gauge (37 mm. in air) rather than through 
the tube; in the same vacuum, when yttria takes the place of thnria, 
a spark of 7 mm. length in air will pasvS through the tube. This 
phenomenon is inexplicable; evidently the passage of electricity 
through the tube depends mainly on the phosphorogenic properties of 
the earth opposite the poles. 

Tliulium and erbium together phosphoresce green (Proc, Pm/. Soc., 
40, 77). The spectrum shows a faint blue double line, which is in¬ 
tensified by the presence of lime. Some of the yttrium lines are also 
seen. 

Ytterbium when pure gives blue phosphorescence without bands. 
Some specimens, not quite pure, give bands in the bine which are 
intensified by the addition of lime, and which the author has carefully 
measured. Their origin is still uncertain. 

The higher fractions of yttria sometimes show a sharp green line 
(I/V 2 325 approximately). These fractions phosphoresce of a golden- 
yellow colour, the fractions at the other end phosphorescing yellowish- 
green. The green line may possibly belong to a new earth. 

The phosphorescence of various mixtures of oxides with yttria 
(usually as sulphates) is then described. Most earths have the effect 
of destroying, or diminishing the brilliancy of the yttric phos¬ 
phorescence. Yttria (5 per cent.) with alumina gives a good yttrium 
spectrum. In the phosphoroscope, the lines Qfi and Got first appear 
together, then G^. 0*5 per cent, of bismuth with yttria then 

suppresses the citron line G^, thereby rendering visible tbe samarium 
double green line and G^. With larger proportions of bismuth, the 
spectrum either is that of yttrium, or is bad. Cerium and didymium 
tend to deaden the yttrium spectrum. With zinc (95 per cent.), the 
phosphorescence is yellowish-white and brilliant. In the phos¬ 
phoroscope, the colour becomes reddish and the line G/8 appears first. 
G^ is suppressed. If samarium is present, its spectrum now comes 
out distinctly. 

Zinc sulphide (Sidot’s hexagonal blende, Compt rend., 62, 999, 
and 63, 188) pho8f)hore8ces most brilliantly even in a vacuum of 
several inches. The glow is then green; but as tbe exhaustion pro¬ 
ceeds it becomes Vdue at the edges of the crystajs. At a high 
exhaustion, the two colours are of equal brightness, but in tbe phos-. 
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phorosoope the blue is only seen at a high speed. The green glow 
lasts for an hour or more. 

The author then reviews the evidence on which he bases the 
claims of the bodies Ga, G/J, Ac^ to be regarded as separate 
entities, and the inSuence of baryta, strontia, lime is discussed 
at length in each case. It is remarkable that the spark spectra of 
old yttrium, and of the higher and lower fractions obtained from it, 
are perfectly identical, although the phosphorescent spectra and 
chemical properties of the three are markedly different. Two theories 
of the true nature of these substances are suggested, namely, the 
hypothesis of sub-molecules which differ from each other “according 
to the position they occupy in the yttrium edifice,*' and the hypothesis 
that each of them is an independent element. On the latter view, the 
spark spectrum of yttrium may be supposed to belong to Go, which is 
nowhere completely separated during the process of fractionation. A 
third view is that of de Boisbaudran, who considers that yttrium is 
an element giving a spark spectrum, but not phosphorescing in a 
vacuum ; and that the phosjjhorescent spectra are due to impurities; 
these are two in number, and are provisionally named Za and ZfS. 

Ch. B. 

Sharp Line Spectrum of Phosphorescent Alumina. By W. 

Crookks (Chem, J^ews^ 66, 59—02, 72—74).—A rejoinder to Bois¬ 
baudran (this vol.,pp. 191,409, 538, 025, 755). The author has proved 
by direct experiment the possibility of removing very minute j»ropor- 
tions of chromium from large quantities of alumina:—1. By boiling 
the alkaline solution; 2. Bypassing chlorine through the alkaline 
solution; 3. By fractional crystallisation of ammonia alum. All 
these methods were employed in the preparation of tlie author’s 
“ high alumina," in which not the slightest indication of chromium 
could be detected, nevertheless a sharp line phosphorescent spectrum 
was obtained, including the red line; hence proving that alumina 
without chromium can produce it. Next the author shows that 
chromium in admixture with glucina, magnesia, lime, zinc oxide and 
other similar substances, and subjected to heating with and without 
sulphuric acid, and to temperatui*es varying from cherry-red to full 
white, did not show any sharp red line. The general character of the 
phosphorescence was reddish-orange, the spectrum being almost con¬ 
tinuous, with the extreme red and blue ends obliterated.” Hence 
chromium in many solid solvents does not aj)pear to give tlie sharp 
red line spectrum. Moreover, Boisbaudran's chromium-gallium red 

line has a wave-length \6897 to 6898 (= ^^2102), very far from tl e 

alumina red line X6940 or 2076; besides owing to the chemicnl 

analogy of aluminium and gallium, it is quite natural to expect a 
resemblance in their spectra. 

In connection with alumina and samaria (Boisbaudran, this vol., 
p. 1008), it is shown that alum may be obtained quite free from samaria 
by fractional crystallisation'*, hence the author’s high alumina is fi*ee 
from this impurity. And he finds that the mixed sulphates of 
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aluminium and samarium heated to redness give the phosphorescent 
spectrum of the latter modified by the presence of the former, which 
is explained in this way: a red heat is not sufficient to decompose the 
sulphates, and samarium sulphate is phosphorescent, whereas 
aluminium sulphate is not. On the other hand, when the sulphate 
mixture is heated at a very high temperature, both are decomposed, 
and the residue of alumina and samaria gives the new sharp line 
spectrum of alumina, which might be expected, since samaria alone 
gives practically no phosphorescent spectrum. Maps and detailed 
descriptions of the spectra are given in the paper. D. A. L. 


Sharp Line Spectra of Phosphorescent Yttria and Lanthana. 

By W. CnooKES (Chem. Neu% 66, 62, 81—82).—Yttria precipitated 
from the sulphate by ammonia, and heated to redness, does not phos¬ 
phoresce; but when ignited at a full white heat, it phosphoresces with 
a clear yellow light, and gives a spectrum containing sharp lines:— 

from ^ 224 to 370 these are numerous and in many cases sharp lines; 


then follows a clear space, and from 


1 


409 to 500 some nebulous groups. 


A specimen of lanthana, treated in a similar manner, phosphoresced of a 
superficial yellow colour, and gave a very brilliant spectrum. A line at 

^2 224, groups of bands from 237 to 285, a band at about 330 and 

383, and 407. Maps, tables, and descriptions of both the spectra are 
furnished in the papers. At present no striking results nave been 
obtained by treating in the same manner niobic acid, samaria, 
ytterbia, and erbia. D. A. L. 


Chenaical Structure of Oxygen and Hydrogen, and their 
Dissociation In the Sun’s Atmosphere. By A. Gunwald (PhU. 
Mag. [6], 24, 354—367).—Let [a] be the volume of a primary element 
in a gaseous substance A, and let [a'] be the volume which the 
element occupies when A has combined with another gas, then the 
wave-lengths of the rays which the element emits in its first combi¬ 
nation are to the wave-lengths which it emits in its second combina¬ 
tion, as a [a] : [a’]. Thus, whilst HOI, HBr, and HI give spectra 
consisting of hydrogen and halogen lines only, H 2 O gives a spectrum 
which may be obtained by multiplying the second hydrogen spectrum 
i* By this means, water lines hitherto unnoticed have been 
detected. Further the wave-lengths of the hydrogen spectrum can 
be divided into two groups, (a) and (5), such that (a) X ^ and 
(^) ^ f lines in the water-spectrum; hence by the preceding 
reasoning hydrogen consists of two elements, a and &, Let fa] and 
[5] be the volumes which they occupy in a unit volume of l^drogeUi 
then [a] + [5] = 1,moreover-!^ M -h <}- [6] = f ; [a] : [5j » 4 ; 1, 

or hydrogen consists of 4 vols. of the element a combined with 1 vol. 
of the element b. Spectra are given for the elements a and b. In 
accordance with the above principle, the wave-lengths of oxygen and 
hydrogen multiplied by f give the water-spectrum. In the same 
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way, tlie oxygen spectrum may be split up into sets of lines, which 
when multiplied by suitable factors give lines in the compound H 
spectrum and water-spectrum, and from these factors the formula 
O 3 = H' [ 64 (& 4 C 6 ) 6 ] is obtained, or oxygen is composed of the modified 
hydrogen H', which radiates the compound line spectrum of hydrogen, 
of the element 6 , and of a new element c. The composition of carbon 
and nitrogen is also investigated. By a comparison of the a and 
b spectra with the chromospheric lines, it is found that hydrogen 
exists in a dissociated state in the sun’s atmosphere, and that the 
element b is identical with helium D 3 = 5874*9, whilst the extremely 
light clement a fonns the corona substance X = 5315*9, and is named 
by the author ccmmium. H. K. T. 

Photochromatic Properties of Silver Chloride. By G. Staats 
(Ber,^ 20, 2322—2323).—When a well-polished plate of silver is 
dipped into a 5 per cent, solution of iron chloride, it acquires a slate 
colour. The plate is taken out of the solution after 10 seconds, dried 
quickly (without heating), and covered with red, emerald, orange, 
and cornflower-blue glass. In sunshine, the colours appear on the 
plate after a few minutes; over-exposed plates, especially blue ones, 
are brownish. The coloars dissolve readily in aqueous ammonia. 
If the plate is heated before exposure, it acquires first a violet and 
then a red colour, and at the same time partly loses its sensitiveness 
to yellow and green light. The experiment is suggested as suitable 
for a lecture experiment. * N. H. M. 

Modification of the Ferric Chloride Cell. By T. Mooee 
(Chew,, N(>ws^ 66 , 64).—Potassium chlorate, hydrochloric acid, and a 
very small quantity of bromine are recommended in place of bromine 
alone (Warren, this vol,, p. 413), as more economical and equally 
efficient for the regeneration of the ferric chloride in ferric chloride 
cells. Cells composed of zinc and carbon immersed in a strong solu¬ 
tion of potassium permanganate and ammonium chloride are sug¬ 
gested for use in batteries for electric bells, &c. Exhausted Leclanche 
cells can be to a great extent revived by pouring a warm, strong, and 
slightly acid solution of permanganate into the porous cell. 

D. A. L. 

Electrical Conductivity of Hot Gases. By J. Buchanan (Phil. 
Mag, [ 5 ], 24, 297—302).—In these experiments, small pieces of plati¬ 
num foil are placed vertically and parallel with a flat gas-flame between 
them, the platinum discs being connected with the binding screws of 
a condenser charged from a Iieclanch 6 battery, and with the quadrants 
of an electrometer; one pair of quadrants being connected to earth. 
The flame being in action, the battery was disconnected, and scale- 
readings taken at equal intervals of time until zei^o was nearly reached. 
From these readings the rate of leakage could be found. 

Carves are plotted in which the scale-readings of the electrometer are 
the ordinates, and the times the abscisses, and equations are obtained. 
It was found that the rate of leakage was more rapid when the in¬ 
sulated quadrant was negatively charged thau when positive. 

H. El. T. 
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ElectromatiTB Dilution Constants of Silver and Copper 
Salts. By J. Miesler {Monatsh. Chem,^ 8, 193—196).—Moser (Abstr., 
1886, 925) has applied the term electromotive dilution constant to the 
elt ctromotive force of the current between two solutions of single 
and double concentration. The values of the constants determined by 
the present series of experiments are given in the following table 

Acetate. Sulphate. Nitrate. 


Copper. 2*3 3*6 — 

Lead . 2*6 — 8*3 

Zinc. 5*0 — 116 

Silver. 10*7 12*0 16*2 

C. S. 


Thermochemical Law conjectured by Pebal respecting Non- 
reversible Electrolytic Actions. By L. Boltzmamm {Monatsh. 
Ghem,y 8, 230—236).—The present paper has been constructed from 
a few data in the papers left by Pebal, and from some suggestions 
made-to Boltzmann a few days before Pebars death. 

If a current is produced through an electrolytic cell by a difference 
of potential infinitely little different from the electromotive force of 
polarisation p, an infinitely slow separation of ions takes place. By 
including a very large resistance in circuit, the process will be re¬ 
versed and a very feeble current will flow through the cell, whose 
electromotive force will be infinitely little different from p. In each 
case, p will be independent of the strength of the current provided it 
is small. From the second law of thermodynamics, Helmholtz finds 
that in such a cell no secondary heat will be produced as long as p is 
independent of the absolute temperature 0. If, on the contrary,^ is 
a function of a quantity of heat measured by— 

aOlt^ . 

do 

must be supplied to the cell in order to maintain the temperature con¬ 
stant, in the case where the process is reversed. Here the current of 
strength 1 traverses the cell for a time ty and a is the thermal equivalent 
of a unit of work. This result has been tested by the experiments 
of Czapski, Gokel, and Jahu, and has been found to be correct. In 
many cases, however, the actions are not reversible. Pebal believes 
that Helmholtz’s result may be extended to non-reversible actions 
somewhat on the following grounds : — 

In the majority of cases to which the second law of thermodynamics 
is applied, as, for instance, to the theory of the steam-engine, &c., 
the immediate circumstances are not strictly reversible. Bather they 
have to be approximated to by an ideal set of conditions, in which 
every finite difference of temperature and every sadden transformation 
of energy is avoided. In a similar manner, Helmholtz’s result may 
possibly be made available for all electrolytic actions by replacing 
sudden transformations of energy by reversible processes. 

Taking as an ideal case that of a Grove’s gas-battery, the formula 1 
will give correctly the amount of heat produced by secondary causes* 
In the actual circumstances when bubbles of gas rise through the 
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electtolyte or are condensed on the surface of the electrodes, the 
amount of heat will be smaller, but the diminution will be a quantity 
♦which depends only on the nature of the gas evolved, and the sub¬ 
stance of the electrodes. In the ideal case, then, the total amount of 
heat will be Qi where— 

Q. = aclpt + 

and if Q be the thermal equivalent of the chemical actions in the cell, 
Pobars conjecture is that the quantity Qi ■— Q depends only on the 
nature of the gas evolved and the substance of the electrodes. A 
table for eight electrolytes sliows that Qi — Q is fairly constant, but 
its value is somewhat greater than might be at first expected. 

C. S. 

Btosen^s Ice Calorimeter. By C. V. Boys {Phil. Ma<j. [5], 24, 
214—217).—In order to counteract the evil effect of ordinary ice in 
unduly cooling the inner ice of a Bunsen’s calorimeter, the author 
adapts a cover to the calorimeter so as to provide a comparatively 
non-conduetiiig air space between the bulb and the outer ice, and 
thus reduce the conduction to a minimum, this space being in the 
first place filled with ice-cold water, which is afterwards removed. 
In one case a melting = 4 tnm. of the scale per hour with the cover, 
and of 27 mm. without, was obs(Tved. With this arrangemert, the 
tubes of the instrument must be made longer, and a good packing of 
ice placed above the bulb. H. K. T. 

New Pyrometer. By E. H. Reiser {Amer. Chem. 9, 206— 
299).—An air bulb made of hard glass or of melal and having a long 
capillary neck is connected by a naiTOw bore rubber tube with an 
inverted burette; this latter is placed in a wider tube containing water, 
and closed with a cork and stopcock at the bottom. The two halves of 
the appamtus having acquired the temperature of the room (f), the 
water is adjusted to the zero mark and the apparatus connected together. 

The value of a constant (o) for the apparatus is determined by 
heating the bulb to lUO"" C., and noting the increased volume of air 
(V) in the burette, and using the formula ^ -f V/c — V/27ti + t. 
The bulb being then heated to any other temperature {i') this may be 
calculated by the above formula. H. B. 

Note, —The author makes no correction for the moisture of the 
measured air, and takes no precautions as to the dryness or moistiiess 
of the air in the bulb. H. B. 

Chdnge in Volume during the Formation of Metallic Oxides. 

By N. N. Bbketoff {Chem, Centr,^ lb87, 449—450).—The author 
showed previously that the combination of solid and liquid elements 
is generally accompanied with decrease of volume and development 
of heat, the latter being nearly proportional to the former. This 
relation, which is most striking in .the case of the haloid derivatives 
of the alkali metals, is also observed in the case of other oxides, the 
formation of which gives rise to development of heat. 
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MgO. 

CaO. 

IdjO. 

AlA. 

Atomic weight of metal.. 

24 

40 

7 

27 

Sp. gr. of metal. 

1-75 

1-57 

0*58 

2*5 

At. vol. of metal. 

13-7 

25-4 

12*0 

10*6 

At. wt. of oxygen. 

17-5 

17-5 

175 

17*5 

Sum of vols. of constituents 

31-2 

42-9 

41*5 

73*3 

Sp. gr. of oxide.i 

3-2—3-6 

3*2 

1*88 

3-8-4-0 

Mol. vol. of oxide. 

11-7 

17*5 

16*0 

26*0 

Decrease of vol. per cent.. 

620 

60*0 

61*4 

64*0 


^ The formation of all four oxides corresponds with the heat of forma¬ 
tion, 120 to 140 cal. In the case of PbO, a diminution in volume of 
31 per cent, was observed, the heat of formation bein^ 65 Cal. When 
the heat of formation is known, it is possible to calculate the con¬ 
traction, and from the latter the molecular weight when this is 
unknown. N, H. M, 

Action of Acids on Zinc containing Lead. By W. Spring 
and E. Van Aubel (Ann. Chim. Phys. [6], 11,505—554).—The authors 
Imve investigated the action of hydrochloric, hydrobromic, liydriodic, 
and sulphuric acids on zinc containing 0‘6 per cent, of lead, prepared 
by melting zinc with litharge. The metal was c\st into cylinders 
17 mm. in diameter, covered with wax in such a way that only one of 
the basal planes was exposed to the action of the acid. The hydrogen 
evolved was collected in the apparatus previously used in investiga- 
tiors on the action of acids on marble (Bull. Soc. Chim.f4t7,‘927)f and 
, the volume of the gas was read off at regular intervals. 

In all cases, the evolution of hydrogen is not the most rapid at 
the commencement of the reaction, that is, when the acid is strongest, 
but the velocity of the reaction increases until it reaches a maximum, 
and then decreases in such a way that the rate of solution is propor¬ 
tional to the concentration of the acid, and the portion of the curve 
beyond the maximum is a right line which cuts the axis of the 
abscisses at a point corresponding with complete solution. The first 
part of the reaction, during which the rate of solution increases 
whilst the concentration of the acid diminishes, is abnormal, and 
represents a per tod of induction. If the second part of the curve is 
prolonged backwards, it cuts the axis of the ordinates at a point 
which gives the initial velocity on the assumption that there is no 
period of induction. 

Ihe theoretical initial velocity as thus determined increases with 
the volume of the acid used, the surface of zinc exposed remaining 
constant. Experiments show that the temperature of the zinc rises 
more rapidly than that of the surrounding liquid, the difference being 
greater the greater the mass of the liquid. This increase in the temv 
perature of the metal of course increases the rate of solution. If 
the mass of the zinc varies whilst the exposed surface remains con* 
stant, the smaller the mass the higher the rate of solution, the greatest 
velocity being observed with spheres. This result is due to the fact 
that the temperature rises more rapidly in the case of the smaller 
masses. In the case of the more concentrated acids, spheres of aiiKSi 
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were employed, and this introdnceei a further complication, since the 
area of the surface is continually diminishing as the action proceeds, 
and the ratio of the surface to the mass is likewise changing. The 
correction required is given by the expression— 

Si = S„ (^ny. 

Metallic zinc has no action on boiling solutions of zinc chloride. 

The experiments were made at three different temperatures, 15®, 
35®, and 65®, with hydrochloric acid of 5, 10, and 15 per cent., the 
strengths of the other acids being adjusted so that they were equiva¬ 
lent to the hydrochloric acid solutions. 

With the three different concentrations of hydrochloric acid, the 
ratio of the rate of solution to the concentration of the acid is not 
the same in all three series when the whole period of solution is taken 
into* account; but if the period of induction is eliminated in the 
manner already indicated, then the rate of solution in all cases is pro¬ 
portional to the concentration of the acid. For the same tempera¬ 
ture, the theoretical initial velocities are proportional to the concen¬ 
tration of the acid. The slight variations of the curves from right 
lilies are due to the differences between the temperatures of the zinc 
and the surrounding liquid. Measurements of the electrical resistance 
show that if electrical conductivity exerts any influence during the 
period of induction, it is without any sensible effect during the second 
part of the reaction. In order to ascertain the influence of electrolysis 
during the period of induction, zinc was immersed in hydrochloric 
acid of 15 per cent, at a temperature of 35®, the sui’face of the zinc 
being first covered with a thin layer of geld, platinum, lead, or 
copper. If the period of induction is due to electrolysis, the rate 
of solution during that 'period should vary with the electromotive 
force of the couple on the surface of the zinc. Possibly also, thermo¬ 
electric currents may be produced by the difference in temperature 
between the zinc and the surrounding liquid, or by differences between 
the temperatures of different parts of the metal it>elf. Under these 
conditions, the actual initial velocity is very great, but gradually 
diminishes until it reaches a minimum, then rises and attains a maxi¬ 
mum, and becomes a rigbt line, indicating that the rate of solution is 
proportional to the concentration of the acid. It is evident from this 
result that the period of induction is the time during which the acid 
by slow action produces at the surface of the metal an infiuite number 
of minute galvanic couples by exposing the particles of lead wdiich 
are disseminated throughout the zinc. The groat diminution in the 
rate of solution is probably due to the fact that the liberated hydrogen 
removes mechanically the particles of the foreign metal which had 
been precipitated on the surface of the zinc. The actual velocity at 
the eommenoemeut of the reaction increases in the following order: 
~Qopper, gold, platinum, lead; whilst the theoretical initial velocity 
increases in the order, copper, lead, gold, platinum. Neither of these 
series follows the order of the electromotive force of the couples pro¬ 
duced, and hence it is evident that although electrolytic action plays 
an important part in the solution of a metal in an acid, it is by no 
means the only determining cause. 



1076 


ABSTRACTS OF CHIfiBIIOAL PAPERS* 


No sensible variations in the rate of solution were observed when 
considerable quantities of sodium or potassium nitrate or sulphates 
were added to the liquid, and it would therefore seem that the velocity 
of the reaction is not greatly affected by the internal friction of the 
solution. 

The influence of temperature is shown by a curve the ordinates of 
which are the initial velocities whilst the abscissas are the tempera¬ 
tures. These carves seem to be asymptotic to the axis of the tem¬ 
peratures, and the three curves for the three different degrees of 
concentration of the acid converge at a point which corresponds with 
a temperature of —60° to —70®. This result seems to indicate that 
at a temperature below —70® hydrochloric acid will have no action on 
zinc whatever the concentration of the acid, and it is of interest to 
recall the well-known fact that liquid hydrogen chloride, which 
liquefies at about —70"', has no action on this metal. 

According to Kohlrausch, the maximum conductivity of hydrochloric 
acid corresponds with a strength of 21 per cent. Acid of 25, 30, or 
34 per cent., however, dissolves zinc more quickly than acid of 21 per 
cent., and from this and the previous results it is evident that the 
conclusion of De la Rive and of Kajander, that the rate of solution 
is intimately connected with the electrical conductivity of the acid, is 
not confirmed. 

With hydrobroraic acid, the rate of solution is much higher than 
with hydrochloric acid of corresponding concentration. Under ordi¬ 
nary conditions the curve is not a right line at any phase of the 
reaction, a result due to the fact that with an increased rate of solu^ 
tion the difference between the tempemturo of the liquid and that of 
the metal is much greater, and the perturbations due to this cause are 
greatly increased. If the conditions are such that the temperature of 
the zinc is kept constant, it is found that the period of induction is 
very short, the velocity of solution rapidly attains a maximum, and 
then decreases with the concentration of the solution, the latter part 
of the curve being a right line. It is a general result that the period 
of induction is shorter the gi’eater the concentmtion of the acid. 
With hydrochloric acid of 30 per cent., for example, there is practically 
no period of induction, and the maximum velocity is attained at once. 
The theoretical initial velocity with bydrobromic acid is 2*29 times 
that with hydrochloric acid. 

With hydriodic acid, the velocity during the period of induction is 
less than in the case of hydrochloric acid, and the difference is greater 
the weaker the acids, but after the maximum velocity is attained the 
rate of solution is the same for both acids, and if the carves aie 
drawn on a small scale they coincide. It follows, of course, that the 
theoretical initial velocities are practically the same for both acids* 

The results with the three haloid acids are quite different from 
those obtained in the case of the action of the same acids on marble 
{loc. cit,), in which case the rate of solution is the same for all three* 
The velocity of the reaction with zinc has no simple relation to the 
electrical conductivity of the acids, their heats of neutralisation, or 
the solubilities of the salts produced. 

W ith sulphuric acid, the action is very slow, and the rate of solu- 
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iion could not be measured with an acid corresponding with 10 per 
cent, hydrochloric acid. The period of induction lasts for several hours, 
and hence the metal was always previously covered with a film of pre¬ 
cipitated lead. At 36“, the velocity is only one twenty-seventh of that 
observed in the case of hydrochloric acid. It is possible that the 
reaction is not of the same kind as with the haloid acids. It may be 
that the formation of zinc sulphate in this way is almost entirely a 
phenomenon of electrolysis, and that the chemical attraction of the 
acid for the metal is not the determining cause as with the haloid 
acids. In the latter case, there is simyde substitution of the metal for 
the hydrogen of the acid, whilst the formation of zinc sulydiate may 
be the result of a series of reactions, such as Zn + H.iS 04 = ZnO -f 
-f- SO 3 ; SO3 + II 2 O + Aq = H 2 SO 4 -f- Aq; ZnO H- H 2 SO 4 = 
ZnSO* + H 2 O. 

Pilrezinc, rubbed on the surface with metallic lead, does not dissolve 
in acids with a velocity similar to that of zinc alloyed with lead, or 
zinc covered with lead by | 3 reciy)itation. The black residue left on 
solution of the zinc containing lead is pure lead. The diffoi*ence in 
the electi'omotive force in these cases may he due to the state of 
division of the lead, or possibly the black substance is an allotropic 
modiheation of the lead. If pure zinc is rub])ed with this lead-black 
by means of a spatula, it bec,oines more soluble in acids. Mercury 
amalgamates and dissolves the lead-black, and this is probably the 
reason why amalgamated zinc is not soluble in a<,nd 8 . d’Almeida’s 
view that amalgamated zinc is as soluble as ordinary zinc, but luis 
the property of condensing on its surface a layer of hydrogen which 
yrrotects it from the acid, is not supyrorted by any evidence. 

C. H. B. 

Note hy Abstractor, —L’Hote has recently shown tliat yierfectly pure 
zinc does not decompose water, and is i»ot soluble in acids (Abslr., 
1886, 204). According to Osmond and Wertb (this vol., p. 894), impure 
zinc when dissolved in acids leaves grapbitoidal residues of comjili- 
cated composition. In one case the composition of the residue agreed 
with the formula Pb^Zn. C. H. B. 

Integral Weights In Chemistry. By T. S. Hunt {Pliil, Mag, [ 5 ], 
24 , 318—324) .—The specific gravity of a gaseous body, as compared 
with hydrogen at normal temperature and pressure, is termed its 
integral weight. In the same way, the integral weights of liquid and 
solid substances are represented by the specific gravities of these sub¬ 
stances as compared with hydrogen at normal pressure, and at the 
temperatures at which they are generated from the gaseous or liquid 
states respectively. Thus the density of water at 100 “ is 0*95878, 
hence 1628 vols. of steam at 100 ° condense to 1 vol. of water at 100 °; 
this value multiplied by 17*9633, gives 29244 as the integral weight of 
water. From this vahle, the integral weights of other substances are 
determined, their specific gravities at their changing point being taken, 
as compared with water at 100°. The specific gravities so obtained 
would not deviate much from those obtained at 4“. The coefficient of 
condensation is obtained by dividing the integral weight of the more 
complex body by that of the simpler one from which it is derived. 

H. K. T. 
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Inorganic Chemistry. 


Combustion of Weighed Amounts of Hydrogen; Atomic 
Weight of Oxygen. By E, H. Keisee (Ber., 20, 2323—2325).— 
Palladmm was weighed with and without occluded hydrogen, it was 
then heated, aud the hydrogen thus expelled passed over heated copper 
oxide. The water which was formed was also weighed. 1*5935 grams 
of hydrogen (from three experiments) gave 14*23972 grams of water. 
The atomic weight of oxygen calculated from these numbers is 15*872. 
The number obtained from Stas’s figures is 15*84 (Ostwald, Allgem. 
Chem.^ 1, 43). The author intends repeating the experiments with 
large amounts of palladium. N. H. M. 

Composition of Generator-gas and Water-gas. By F. Fischer 
(J5er., 20, 2551—2553).—The following results are given :— 



Generator-gafl from 

Water-gas from 
Essen. 

Coal. 

Wood. 

C 02 . 

6 06 

6-95 

2-71 

CO . 

21 *68 

28 *60 

48-76 

CH 4 . 

2*91 

2-20 

0-31 

H. 

6-66 

8-54 

49-17 

N . 

64-79 

63-n 

4-06 


100*00 

100-00 

100*00 


The analyses were made in a special apparatus, which, however, 
presents no very novel features, W. P. W. 

Tellurium Dichloride. By A. Michaeijs (Ber., 20, 2488—2492). 
—Tellurium dichloride melts at about 175®, and Wls constantly at 
324'’. The vapour-density was determined in an atmosphere of nitrogen 
at the temperature of boiling sulphur, and the following values 
were obtained: 6*9, 6*6, 7*0, compared with 6*89, the value calculated 
for TeCh.; moreover, there is no indication that the vapour has a 
greater density at lower temperatures. The vapour of the dichloride 
is dull red in colour, and gives a characteristic absorption-spectrum 
(Qernez, this Journal, 1872, 665), in which the bands, whose positions 
on an arbitrary scale are given, lie between Fraunhofer’s lines 6 and 0. 
When heated in an open tube, the vapour of the dichloride becomes 
brighter in colour, and finally assumes a pure yellow. This change 
in colour is accompanied by the disappearance of the absorption^bands, 
and is due to the oxidation of the dichloride when heated in air, since 
the compound when heated in a current of oxygen is converted into A 
mixture of tellurium tetrachloride and tellurium dioxide, together 
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with the oxychloride TeOCU, if the heating is continued for some time. 
The vapour of the tetrachloride is yellow, and gives no absorption- 
spectrum, a fact which confirms the point brought out in the vapour- 
density determinations (this vol., p. 770), that the compound is stable, 
and does not decompose into chlorine and'the dichloride when 
vaporised. W. P. W, 

Working-np of Sta43sfiirt Potash Liquors containing a Large 
Excess of Sodium Chloride. By H. Fischer (/. pr . Chem, [2], 36, 
222—^224). —Boiling water dissolves much more potassium chloride 
and sulphate but hardly any more sodium chloride than cold water. 
Potassium sulphate and potassium magnesium sulphate are less soluble 
in cold water than potassium and sodium chlorides; and finally tlie 
presence of magnesium chloride reduces the solubility of all the above 
salts* except po^ssium chloride. 

Advantage is taken of these relationships to isolate potassium chlo¬ 
ride from saline solutions containing but little of this substance. 
Knd-liquors (rich in magnesium chloride) are added until the solution 
contains about a quarter as much magnesium chloride as sodium 
chloride, and the whole is then concentrated. Sodium chloride sepa¬ 
rates out first, and then potassium sulphate and potassium magnesium 
sulphate, potassium chloride remaining dissolved. L. T. T. 

CryBtalline Form of Potassium Aurobromide. By P. 

ScHOTTLANPEB (Atinalen^ 240 , 346—348).—Potassium aurobromide 
crystallises iu the monoclinic system. 

a : t ; c = 0-79688 : 1 : 0*3610 = 85" 34' 2". 

W. C. W. 

Analysis and Properties of Phosphorised Silver. By H. N. 

Warren (Chem, News, 66, 113).—When phosphorus is added to 
molten silver, the metal on cooling ejects the phosphorus; it however 
retains suflSicient to give the silver a yellow colour, and to prevent it 
from spitting. The amount retained seldom exceeds 0*002 per cent, 
of phosphorus, but this is exceedingly diflScult to expel by cupellation. 

D. A. L. 

V. d. Pfordten’s Silver Suboxide. By C. Friedheim ( Bcr ., 20 , 
2554 — 2557). —The composition of the so-called silver suboxide pre¬ 
pared by V. d. Pfordten (this vol., p. 699) was determined by titration 
with permanganate, which is stated in the paper to be without action 
on metallic silver. The author, however, finds that when very finely 
divided (“molecular”) silver suspended in water acidified with dilute 
sulphuric acid (1 : 6) is titrated wdth permanganate, the colour dis^ 
appears as in oxalic acid titrations, slowly at first, then more quickly, 
and silver goes quantitatively into solution. Experiments made 
simultaneously with similar quantities of materials show that solu¬ 
tion of the metal does not occur in the mixture of silver and sulphuric 
acid, and that the permanganate is not decolorised when added to the 
sulphuric acid. Moreover, compact silver is also attacked by perman¬ 
ganate acidified with dilute sulphuric acid; thus in an experiment 
with 1*5 grams of silver foil, 1 gram was dissolved when shaken for 
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two hours with the acidified permau^^anate^ and brown flocks of what 
seems to be a compound of silver oxide with a higher oxidation product 
of manganese were simultaneously formed. 

Following V, d, Pfordten’s directions in every particular, a sub¬ 
stance was prepared which, to judge from the published description, 
was identical with the so-called silver suboxide. On titration with 
permanganate, however, the ratio Ag : 0 = 2 : 1 was obtained, and 
further, the volume of the gas not absorbed by aqueous soda which 
was given off when the substance, after ca-reful drying in an atmo¬ 
sphere of carbonic anhydride, was slowly heated to bright redness was 
so small that the preparation must have been silver in an almost pure 
state; moreover, on dissolving the ignited silver in an acid, a residue of 
carbon was left. These facts lead the author to the conclusion that 
V, d. Pfordten’s silver suboxide is nothing more than finely divided 
silver rendered impure by the presence of more or less silver oxide or 
organic substances. W. P. W. 

Basic Zinc and Cadmium Nitrates. By H. L. Wells (Amer. 
Chem. J.j 9 , 304—308).—By treating zinc or cadmium nitrate in hot 
solution with the oxides, and allowing it to cool, crystals of the Imsic 
salts, 2Zn0,N.i06,3H20 or 2Cd0,N206,3H20, separate, the first in thin 
scales, the second in needles. Both are decomposed by washing with 
water, and must therefore be purified by washing with absolute 
alcohol. The basic salts previously described have been prepared by 
heating the normal nitrates, or by treating them with ammonia; none 
of these were washed with alcohol. H. B. 

Basic Lead Nitrates. By A. J. Wakeman and H. L. Wbli^s 
(Amer. Chem. 9 , 299—303).—Besides the basic lead nitrate 
NOa'Pb'OH, the following salts have been described :— 

6 Pb 0 , 2 N 205 , 3 H 20 , Berzelius and Meissner; 6Pb0,2]Sra0fl,H20, 
Meissner, Lowe, and Smolka; 6 Pb 0 , 2 N 205 , 2 Ha 0 , Liiwe; 

6 Pb 0 , 2 N 205 , 6 H 20 , 

Volge; 10PbO,3N2O6,5HaO, Smolka and Morawski. 

The first salt is prepared without difficulty, but the others prove to 
be incapable of recrystallisation, or to be mixtures, or to have been im¬ 
perfectly analysed, the only other recrystallisable basic salt being 
10PbO,3NaO6,4H2O. This substance forms flat, tabular crystals of tri- 
clinic habit, with an extinction angle of 85®; it is less soluble than 
the diplumbic nitrate, and suffers no change by boiling with water or 
on recrystallisation. All the preparations were examined microscopi¬ 
cally, and all mixtures rejected. H. B. 

Relations of Mercury to other Metals. By A. C. Cousins 
(Chem. News, 66, 113—114).—Attention is drawn to the following 
coincidences;—The atomic weight of mercury is the menu of the 
atomic weights of gold and^thallium. Its sp, gr. in the liquid state is 
very nearly the mean of their atomic volumes. Its atomic volume is 
almost the theoretical sp. gr. of an alloy of equal weights of gold and 
thallium. D. A* L. , 



INOiltfANlO OHBMISTRy. 


1081 


Oallium. ByL. de Boisbaudran {Ann. Ghim. Phye. [6j, 11,429 
•—430).—Gallium chloride twice evaporated to dryness and dried at 
100® loses by volatilisation about 0’6 per cent, of gallium. The 
amount of volatilisation from a hydrochloric acid solution of gallium 
chloride heated gradually to redness in presence of sulphuric acid, 
cannot be recognised with 0 08 gram of the chloride, C. H. B. 

Metallic Manganese. By T. T. P. B. Warren (Ohem. News, 
66 , 27).—The author found that a sample of manganese he examined 
was either non-magnetic or only very slightly magnetic. It contained 
a small quantity of petroleum, which probably affected its magnetic 
properties. D. A. L. 

Compound of Manganese Sesquioxide with Cupric Oxide. 

ByB. A. ScnKElDKU (Amei\ Chem. J , 9,209—271).—Although many 
compounds of sesquioxidcs and protoxides are known, none have been 
prepared in which manganese sesquioxide plays tlie part of an acid 
oxide, and only two have been prepared in which copper oxide plays 
the part of a basic oxide, namely the compounds CuO,Fe ,03 -f- 5 H 2 O 
and CuOjCryO^, and none in which silver oxide or mercuric oxide act 
in a similar manner. 

An aramoniacal cu])ric oxide solution is mixed with aqueous soda, 
and to tlie deep blue solution aqueous manganous chloride is added, 
best drop by drop, with constant stirring. If the co}>per oxide and 
manganic oxides are used in the molecular ratio 1 : 1 or 2 : 1, the 
whole of the copper is at once removed, but with tlie ratios 3 : 1 or 
4 : I or 5 : 1 a portion of the copper remains in solution. The black 
precipitate thrown down in each case seems to have the composition 
Mn20),3Cu0, although wdien an excess of copper solution is not used 
the precipitate approximates more towards Mn^Osj^JCuO. The oxida¬ 
tion is effected by atmospheric air. H. B. 

Peculiar Formation in Nickel Regulus. By T. Moore (Che7n. 
NeAvs, 66, 3).—On allowing a molten nickel regulus to cool slowly, 
brilliant ffakes separated out, of a symmetrical form, and very ductile 
and malleable. These flakes had the following composition:— 
(a.) Cu, 1()0; Ni, 70*30; Fe, 28*30. ^ (h.) Cu, 0*25; Ni, 87*803; Fe, 
11*865 per cent. Regulus (a) contained 13*5 per cent. Ve; (5), 15*6. 
By the exclusion of copper, flakes were obtained eomfiosed of 86*40 
per cent. Ni with 13*72 Fe, the surrounding regulus containing Ni, 
72*10; Fe, 2*32 ; S, 25*51; whilst the regulus cooled suddenly to pre¬ 
vent formation of flakes had per cent., Ni, 73*80 ; Fe, 4*27; S, 22*01. 
It is curious to note the formation of such an alloy, and especially 
a malleable alloy, in the presence of sulphur. Under favourable con¬ 
ditions, the regulus may contain 10 per cent, of this alloy. 

Germanium. By 0. Winkler (J. pr , Ohem. [2], 36, 177—209). 
—*In the present communication, the author details the further pro¬ 
gress of his researches (Abstr., 1886, 986) on germanium. The in¬ 
vestigation of this element is rendered dijBBcult, as the argyrodite 
vein in the Uimmelsfurt Mine is exhausted, aud the quantity of 
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argjrodite in hand is small; this mineral is mainlj found as a thin 
coating over other silver ore, the percentage of germanium in some 
of the richest ores being only about 0*03 per cent. Slight varia*- 
tions in the mode of extracting the element from the ore from those 
previously given (loc, cit.) are described. The sparing solubility of 
potassium germauiofluoride may also be employed for this pur- 
pose. Powdered argyrodite is mixed with nitre and potassium carbo¬ 
nate, and the mixture introduced in small quantities into a red-^hot 
Hessian crucible. On cooling, two layers are obtained, the lower 
of silver, the upper of alkali salts. The upper layer, containing all 
the germanium, is powdered, boiled in water, and the filtered solution 
treated with excess of sulphuric acid and evaporated to diyness. This 
acjid residue is then dissolved in cold water, when almost all the 
germanium oxide is gradually deposited from the solution. The remain¬ 
ing germanium is precipitated by hydrogen sulphide, and the sulphide 
converted into oxide by treatment with nitric acid. The oxides are 
mixed, dissolved in aqueous hydrofluoric acid, and filtered if necessary; 
potassium fluoride is added, and the doable fluoride separates out. 
This fluoride is then converted into soluble thio-salt by fusion with 
potassium carbonate and sulphur, or by digestion with ammonium 
sulphide, this is decomposed by sulphuric acid, and the germanium pre¬ 
cipitated as sulphide with hydrogen sulphide. This sulphide, when 
mixed with a little sulphuric acid and gently heated, yields a mixture 
of sulphide and oxide, which is converted into oxide by roasting and 
treatment with nitric acid. The oxide may be reduced by hydrogen, 
but if at all in large quantity the following method is preferable:—The 
powdered oxide is mixed with about 15 to 20 per cent, of starch, and 
kneaded with a little boiling water into small balls, which are dried 
at a low heat. These are introduced into crucibles between layers of 
powdered charcoal, and the whole kept at a bright red heat for about 
an hour. In this way, a somewhat porous regulus of germanium is 
obtained, which may be fused with powdered borax glass, and so ob¬ 
tained as a brittle, metallic bead. 

When germanium is gently heated in a current of hydrogen chlo¬ 
ride, the metal becomes red-hot, hydrogen is evolved, and two liquids 
of almost identical specific gravity are formed. After some time these 
separate into two layers. The heavier is the colourless, thin liquid 
boiling at 72°, previously described (?oc. cit) as possibly germanious 
chloride. Analysis, however, showed it to be germanium chloroform, 
GteHCla. It is very easily oxidised in contact with air, apparently 
yielding the oxychloride, and at a high temperature seems to break up 
according to the equation 2GeHOl3 = Ge -f GeCh + 2HC1. A vapour- 
density determination made by Yictor Meyer’s method at 178*^ gave 
5‘55, theory requiring 6*21. The second liquid is germanium oxychloride, 
GeOCIa (?). It is a colourless, non-fuming, oily liquid, which ad-» 
heres strongly to glass. It boils much above 100 , seemingly without 
decomposition, but has not yet been obtained quite pure. The author 
hopes to obtain germanious chloiide by heating germanious sulphide 
in an atmosphere of hydrochloric acid. Germanic chloride (Zoc. cit) 
may be obtained by heating a mixture of germanio sulphide and mer¬ 
curic chloride. It remains liquid at *^100®. Oernmnic bromide^ 



INORGANIO GHEMISTBY. 


1083 


GeBri, may be prepared either hy heating germanium in bromine 
Yapbur, or by heating the powdered metal with mercuric bromide. 
It is a strongly fuming, colourless liquid, which solidifies a little 
below 0° to a white, crystalline mass. When poured into water^ heat 
is eYolved and germanium oxide precipitated. 

Germanious oxide dissolres in strong, aqueous hydrofluoric acid to 
a clear solution ; this, on evaporation over sulphuric acid, yields 
germanic fluoride^ GeFi, as a colourless liquid, which gradually solidi¬ 
fies to a crystalline mass of the formula GeF 4 + SUgO. It is very 
deliquescent, and cannot be kept in glass vessels, as it attacks their 
surfaces. It melts readily in its water of crystallisation, but when 
more strongly heated hydrogen fluoride and moisture are evolved, and 
a pellicle of oxide forms. If it is h(*ated to redness, much gt?rmanio 
fluoride is volatilised, about half of the germanium present being 
left as oxide. Pure anhydrous germanic fluoride has not yet been 
obtained, but the behaviour of its hydrated compound leaves little 
doubt that it is a solid, but is also volatilisable. Further experiments 
as to the action of (1) hydrogen on heated potassium germanium 
fluoride; (2) of hydrated germanic fluoride heated in a current of car¬ 
bonic anhydride; (3) of a mixture of germanium oxide, calcium fluor¬ 
ide, and sulphuric acid when heated; and (4) of heat on a mixture 
of sulphuric acid and potassium germaniofluoride, all point to the 
same conclusion. The opposite results obtained by Kriiss and Wilson 
(this vol., p. 704) are probably due to the smallness of the quantities 
of fluoride with which they experimented, being especially favourable 
to the decomposition into oxide. When the vaj>our8 of germanic 
fluoride are passed into water, a solution of germanic oxide (or 
acid) and of hydrofluogi^rmanic aoid^ H 2 GeFe, is formed; the latter 
appears to be volatile at ordinary temperatures, but its boiling point 
seems to lie slightly above that of water. The acid has not, however, 
yet been obtained in the pure state. The potassium salt has already 
been described by Kriiss and Nilson. It is best obtained by treating 
a solution of the oxide in hydrofluoi’io acid >vith potassium chloride. 
One part of this salt requires about 180 parts of water at 18°, or about 
36 at 100°, for its solution. The salt stands a dull red heat without 
change, but melts at a bright,red heat, and at a.still higher tempera¬ 
ture Joses weight considerably. These results differ from those ob¬ 
tained by Kriiss and Nilson (loc. citj). 

Oermanic ethide^ GeEti, was prepared by mixing together zinc 
ethide and germanic chloride. The reaction took place with violence, 
and cooling was necessary. This compound forms a colourless liquid of 
slightly alliaceous odour. It is very slightly lighter than water, with 
which it is not miscible ; it boils at 160°, but is slowly volatile oven 
at ordinary temperatures. Germanic ethide is not affected by oxygen 
at ordinary temperatures, but inflames easily, and then bums with a 
yellowish-red flame and formation of white fumes of oxide. Its 
vapour-density, as determined in Victor Meyer’s apparatus, is 8*50, 
theory requiring 6*61. The author is unable to explain the dis¬ 
crepancy* No hydrogen-derivative of germanium has yet been ob¬ 
tained. 

Germanium appears to be capable of replacing silicon in ultra- 
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marine. If a mixture of soda and sulphur is heated in a crucible used 
for roasting germanium sulphide, a blue colour is produced, but the 
author has not jet succeeded in obtaining a true germanium ultra* 
marine. 

The above results agree very closely with the properties predicted 
by Mendelejeff for ekasilicon, especially those for the ethide, for which 
he predicted a sp. gr. of 0*96 and boiling point of 160^. L. T. T. 

Separation of Gold from the Platinum Metals. By W. Be)tt£l. 
(Chem. News, 56, 133—134). The author severely criticises HoflF- 
mann and Kriiss’s paper on this subject. With regard to the sul¬ 
phurous acid method, it answers well but, on account of the sulphuric 
acid produced, only for moderate quantities of gold. The results are 
affected by dilution, temperature, and especially acidity; if too acid, 
the gold is not completely precipitated, if too neutral traces of plati¬ 
num come down, but at the proper stage all the gold present is pre¬ 
cipitated of a purity of 999‘9 to 1000. It is, however, customary to 
remove platinum as double chloride, and estimate gold in the solu¬ 
tion. It is noted that tests made with solutions of gold and platinum 
are not of much practical use, since the commercial alloys as a 
rule contain many other substances besides gold and platinum. The 
author finds the oxalic acid method excellent, and has also used formic 
acid and formates with success. Hoffmann and Krtiss neglected to 
neutralise the gold solution, and did not provide against loss by the 
evolution of carbonic an])ydride; consec^uently they obtained low 
results with the oxalic acid method. These two experimenters, more¬ 
over, found that gold precipitated by ferrous chloride was platiniferous, 
a statement characterised by the author as grossly misleading and 
inaccurate; he moreover, from considerable experience, confidently 
affirms the contrary to be the case. D. A. L. 


Mineralogical Chemistry. 


Antimonite from Valdagno. By E. Ldzzatto (Zeit. Krt/H. Min., 
13, 803—304).—The antimonite from S. Quirico, near Valdagno, 
occurs in fibrous, laminated masses between quartz and dolomite. It 
is associated with kennesite, volgerite, and cervantite (P), products of 
its alteration. Analysis gave the following results:— 

S. Sb. Pb. Fe. Total. 

27-63 69-61 1-84 0-30 99*38 

B. H. B. 

Tellurium-Bilver-bismuth from JaliscO; Mexico. By 0. F. 

DB Landbro (Zeit, Kryst, Mvn., 13, 320).—The author deals with the 
ore introduced by A. del Castillo as tapalpite and described by 
Rammelsberg as tellurium-bismuth-silver, from the mines of the 
Sierra de Tapalpa, Jalisco, Mexico. At the Son Antonio mines, the 
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mineral occnrs in association with quartz grains and iron pyrites 
crystals, cemented together by talc. No crystals were observed, the 
ore forming irregular, finely granular masses with a splintery fracture. 
It is of a silver-white to steel-grey colour. On fresh fractures, a 
brilliant, metallic lustre is exhibited. 1'he hardness of the ore is from 
2 to 3, and its specific gravity 7*395, Qualitative analysis gave 
bismuth, silver, sulphur, and tellurium, B. H. B. 

Minerals from the Stassfurt Salt Mines. By 0. Luedeke 
(^Zeit, Kryst. Min.^ 13, 289 —293).— ‘Picromerite, This mineral was 
first discovered in 1855 by Scacchi at Vesuvius. It has subsequently 
been found in the Ascherleben and Leopoldshall salt mines near 
Stassfurt. In chemical composition, it corresponds with the formula 
MgS04,K?S04 + 6HjiO. It crystallises in the monoclinic system, the 
axial ratio being a ; fc : c = 0*7425 : 1 : 0 * 4965 ; p = 74 "" 52 '. 

Bloedite, —Crystals of bloedite have recently been discovered at the 
von der Heydt and Leopoldshall mines. Analysis of this mineral 
from the latter locality gave :— 


MgS04. H2O. 

36*13 42*90 21*07 

These results correspond with the formula MgS04,Na2S04 + 4H2O. 

The author also gives descriptions of crystals of rock salt, of 
kainito, and of pinnoite (Abstr., 1884, 1271; 1885, 1117) from the 
Stassfurt mines. B. H. B. 

I^atiefflte, a New Variety of Aluminite. By K. K. Flug 
(Zeit, Kryst. 13, 306—307).—This minei*al was sent by Count 

N. P. IgnatieflF for analysis in the Ru <siaa Government Laboratory. 
It was found in the Bachraut district of the Government of Ekateri- 
noslav, South Russia, occurring in the form of white, leniforrn 
concretions lying in white sand. Analysis gave the following 
results:— 

HgO. SiOj. AI2O3. SO3. P2O5. FeO. CaO. MgO. 

0*45 3*33 36*39 30*57 3*83 0*:32 1*40 0*23 

K3O. C. H3O. Total. 

6*37 2*89 1*50 12*72 100*00 

These results show that the new mineral resembles aluminite or 
loewigite. The author is of opinion that the mineral may be of prac¬ 
tical importance, as, on account of its low percentage of iron, it is 
adapted, like bauxite, for the preparation of aluminium sulphate. 

B. H. B. 

A Mineral associated with the Columbite of the Val 
Vigezso. By A. Piccini {Zeit, Kryst Min.^ 13, 302).—The crystallised 
substance examined, resembles externally the columbite of the same 
locality, Craveggia in the Val Vigezzo (Abstr., 1885, 732). The 
powder is brown with a specific gravity of 5 7. On ignition, it does 
not change in colour, and loses but little weight. The proportion of 
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metallic anhydrides is much less in this mineral than in eoluxsbitey 
and consists for the most part of tantalic anhydride, with a consider*^ 
able quantity of titanic anhydride and a small quantity of niobic 
anhydride. The bases are principally the cerite and gadolinite 
earths, a small quantity of ferrous oxide, less manganous oxide, witil 
appreciable quantities of thorium. In columbite, on the other hand, 
large amounts of ferrous and manganous oxides are found, with traces 
only of the rare earths. The mineral examined is consequently not 
columbite, but rather a tantalate of the rare earths, of which the 
composition would be the same as that of samarskite were the niobic 
acid not replaced by tantalic acid. B. H. B, 

The Peridote of Sohaelinger Matten. By A. Knop {Zeit. 
Kryst. 13, 236—241).—A yellow mineral occurring in the lime¬ 
stone of Schelinger Matten in the Kaiserstnhl was described by 
H. Fischer in 1865 as monticellite. The mineral, which may be 
termed peridote, occurs in association with magnoferrite, koppite, 
apatite, and barytobiotite. On the crystals, the forms ooP2, ooP, P2 
were observed. An analysis of carefully purified mineral gave the 
following results (I) :— 



SiOa. 

MgO. 

FeO. 

MnO. 

CaO. 

Total. 

I. 

41-88 

49-83 

4-56 

1-73 

0-00 

98-00 

II. 

42-41 

63-30 

2-33 

— 

~ 

98-04 


In the analysis (I), a small quantity of alumina was found, but not 
weighed. Tlie results of the analysis and of the crystallographical 
examination indicate that this variety of peridote is forsterite. An 
analysis (II) of that mineral from Monte Somma is added for com¬ 
parison. B. H. B. 

Glaucophane. By B. Koto {Ohem, Oentr.f 1887, 391—392).— 
Lavender-coloured glaucophane occurs in largo amount in the Island 
of Shikotu, together with iron epidote, yellowish-green garnet, and 
manganese epidote. Analysis gave following numbers:— 

SiOj. AlgOg. FejOg. FeO. CaO. MgO. NaoO, KjO. 

56*71 1514 7-98 4*31 4*80 4*33 4*83 0*25 

Sp. gr. = 2*991. Secondary glaucophane from augite minerals is 
more frequent. The transformation of pyroxene into blue hornblende 
and the formation of glaucophane is seen in various stages with for¬ 
mation of more or less glaucophane asbestos. N. H. M. 

Altered Cordierite from Rocca Tederighi in Tuscany. 

E. ScACCHi {ZeiL Kryst. Min,, 13, 297).—This altered product is 
found in liparite in the form of opaque, greyish-green columns 3 to 
5 mm. in length. The axial ratio in a : b : 6 ^ 0*58007 : 1 : 0*55890* 
Analysis gave the following results 

SiOg. ALtO^. Fe|} 03 . OaO* RnO. Total. 

49*62 27*41 8*89 3*96 1*25 8*43 99*65 
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The specific epravity is 1*616. This product of the alteration of 
cordierite is evidently pinite. B. H. B. 

Composition of Rocks and Minerals from Vultare and Melfi. 

By L. Riociabdi {GazzettUy 17, 214—225).—The Vulture is an 
extinct volcano forming the principal centre of eruptions, probably 
pi*ehistoric, situated in Anulia; subsidiary craters are Braida and 
Melfi, the latter of which has been the centre of several disastrous 
earthquakes* In the paper, a series of analyses are given of the rocks 
and minerals from the Vulture as also of Melfi. The eruptive material 
of the former consists principally of cinerea and augite, beside which 
are found crystals of black mica, leucite, and magnetite, and titani- 
ferous ironstone; on the summit oolite is found. The volcano of 
Melfi is in all probability a centre of eruption independent of that of 
the*Vulture; the minerals are somewhat similar, although the analyses 
of the lava and tufa show marked differences. The author agrees 
with the conclusions of Palmieri and Scacchi, in considering that the 
three volcanic regions of the Campania, namely, of the Monte di 
Somna, together with Vesuvius, the region of the Flogrea, and the 
Roccamonfiue district, in which the above volcanos are situated, form 
distinct centres, each with their peculiar characteristics. 

V. H. V. 

Meteorite from Angra dos Reis. By E. Ludwig and G. 
Tschekmak {Ghem. Ceutr,, 1887, 647).—The meteorite which fell at 
Angra dos Reis, a town on the coast in the piovince of Rio, Brazil, 
belongs to a small group of meteorites rich (98*28 per cent.) in augite; 
small quantities of olivine and of magnetic oxide of iron are also 
present. The specimen was of sp. gr. 3*43, but not very coherent. 
The augite had the following composition;— 

SiOs. AljOj. FoA- MgO. CaO. Na.p. KoO. 

42*72 8-84 2*47 6*88 8*95 22*37 0*26 0*19 

According to Rose’s classification of meteorites, the specimen is 
akin to howardite and eukrito^ differing, however, from both by the 
chemical and physical properties of the augite, as also from the 
former by the presence of olivine, and from the latter by the absence 
of plagioclase. V. H. V. 

Flitwick Water. By W. Johnstone (AnalyU, 12, 90—92).—This 
water rises through a bed of ferruginous peat on Flitwick Moor. It 
appears to result from the percolation of rain-water through the 
ferruginous sands and peat of the district, until stopped by the 
Oxford clay forming the floor of the valley. A sample collected in 
May, 1885, contained in 1000 parts 
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Ammonium oxide . .. 0'1144 

Calcium oxide. 0*0640 

Maf^nesium oxide. 0*0511 

Ferric oxide... 1*2212 

Alumina . 0*0044 

Cupric oxide. 0*0075 

Manganous oxide. 0*0014 

Potassium oxide. 0*0024 

Sodium oxide. 0*0211 

Chlorine .*. - -. 0*0340 

Sulphuric acid (SO 3 ). 1*7328 

Silica. .- . 0*2328 

Organic matter ... 1*2753 


4*7624 

Specific gravity at 15*5° = 1*0041. 

About two-thirds of the iron is as ferric sulphate; the remainder is 
in combination with organic acids. The composition is not constant, 
ferrous as well as ferric salts being sometimes present. When ex¬ 
posed to the air, it deposits a tufaceous bog-iron ore. M. J. S. 


Organic Chemistry. 


Detection Of certain Hydrocarbons in Alcohols. By H. N. 

Warren (Chem, Netvs, 56, 64).—A sample of wood-naphtha saturated 
with calcium chloride and fractionated, yielded a fraction boiling at 
160—180°, which assumed a fine blood'-red colour on the addition of 
an alkali, baryta with soda being the best for the purpose. This 
substance was also detected in several samples of light petroleum, 
methyl amyl and other alcohols, and amongst the products of the 
action of chlorine on coal-gas. It has not been further examined. 

D. A. L. 

Ethyl Isobutyl Ether. By A. Meissler {Chem. Cmtr., 1887, 
479).—Ethyl isobutyl ether is contained in that fraction of the pro¬ 
duct of the action of alcoholic potash on isobutyl bromide which boils 
at 60—115°. Sodium dissolved in ethyl alcohol also acts on isobutyl 
chloride, but much more slowly than in the case of the bromide. 

N. H. M. 

So-called Allyl Trisulphide. By E. Nabini and A. Scaxa 
(Oazzetta, 17, 236—240).—In the course of the action of sodium 
amalgam on a mixture of ethyl iodide and carbon bisulphide, Lowig 
and Scholz (J. pr, Ohem.^ 79, 441) obtained a liquid of disagreeable 
odour, to which they ascribed the formula OeHioSa, or (C 3 H 5 ) 9 S$, re¬ 
garding it as an allyl-derivative. Their I’esults have not at present 
been controverted, although several writers of manuals bare doubted 
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the validity of their conclusions. Accordingly, the authors have 
repeated the experiments, and find that provided all the materials 
and containing vessels are dry, the only reaction occurring is that 
between the sodium amalgam and the ethyl iodide; in the presence 
of moisture, however, a product is obtained similar to that obtained 
by Lowig and Scholz. Analysis points to a formula, C 5 H 10 S 3 , or that 
of diethyl trithiocarbonate, CB(SEt) 2 ; this substance when heated 
slowly is decomposed into ethyl sulphide and carbon bisulphide ; but 
if heated more rapidly it turns brown at 180“, beginning to distil with 
decomposition; the greater part, however, distils at 24U“, as noted by 
Schweizer, Debus, and other observers. V. H. V. 

Ethereal Oil of Allium Ursinum. By F. W. Semmleh (Annalm, 
241, 90—160).—The ethereal oil of Allium ursimim consists essentially 
of vinyl sulphide, but it also contains polysulphides of vinyl and 
minute quantities of a mercaptan and aldehyde. Vinyl sulphide is 
freed from admixture with these substances by the action of metallic 
potassium. It is a volatile liquid boiling at 10i°. Its sp. gr. is 
0*9125. Its odour resembles that of aliyl sulphide. By the action of 
dry oxide of silver on the sulphide, vinyl oxidc^ (CoH 3 )^ 0 , is obtained, 
but it could nob be completely separated from unaltered sulphide. 
The oxide boils at 89“. If moist oxide of silver is substituted, vinyl 
alcohol, CjHjj’OH, is formed, which at once changes into acetaldehyde. 

On oxidation with nitric acid, potassium permanganate, or chromic 
acid, vinyl sulphide splits up, yielding sulphuric and oxalic acids 
and carbonic anhydride. When a concentrated alcoholic solution 
of mercuric chloride is cautiously added to an alcoholic solution 
of vinyl sulphide, crystals are suddenly deposited. If the mercuric 
chloride is added ti)o rapidly and in excess, tiie crystals will only 
separate after diluting the solution with water. If too much water is 
added, a voluminous, amorphous precipitate will be produced. The 
crystalline compound is soluble in absolute alcohol. Its formation is 
represented by the following equation : 2 (C 2 H,) 2 S -f 2 HgCl 2 == 
2 O 2 H 3 CI, HgCla,( 03113 ) 28 , HgS. Aliyl sulphide forms an analogous 
compound with mercuric chloride. If these mercury compounds are 
heated with potassium thiocyanate, the thiocarbimides of aliyl and 
vinyl respectively are produced. 

The precipitate deposited on mixing alcoholic solutions of vinyl 
sulphide and platinum chloride is analogous in composition to the 
aliyl compound described by Wertheim. Its formation is represented 
thus; , 3 (C 3 H 8 ) 3 S + 2 PtCl 4 = 4 C 3 H 3 Cl,PtCl 4 ,(C 2 H 3 ) 2 S,PtS 2 . With 
silver nitrate, vinyl sulphide forms a double salt, (( 12113 ) 28 ,2AgNOt, 
analogous to the aliyl sulphide compound. It melts about 87"^, and 
turns yellow when treated with water. Vinyl sulphide absorbs 
bromine, forming the compound (CaH 3 Bra) 3 SBr 2 , which boils with 
decomposition at 195®. W. C. W. 

Formation and Properties of Inosite and its Occurrence in 
the Vegetable Kingdom. By R. Pick (Ghem, Centr.^ 1887, 452— 
453),—Inosite is prepared by treating the fresh plant material with 
hot alcohol, and keeping the whole in a closed vessel in a warm 
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place for eeveral days. The alcoholic Bolntion is then separated, 
distilled, and the small aqneons residue purified by means of lead 
acetate, precipitated with basic lead acetate, and this precipitate, after 
being washed, is decomposed with hydrogen sulphide. The filtrate 
is evaporated down, mixed with alcohol and left to crystallise. The 
presence of inosite is detected by means of Seiders reaction (evapo¬ 
rating the solution to dryness with nitric acid, dissolving the residm 
in water, and adding a few drops of a solution of strontium acetate), 
a distinct violet coloration with a slight green Instre is obtained, 
when only 0*3 mgrm. of inosite is present. A large number of 
plants were found to contain inosite, but only in small amount. 

Inosite melts at 225® (corr.), dissolves in 7*5 parts of water at 
17—21®; it does not ferment, and cannot be converted into a ferment¬ 
able sugar by acids. The acetyUcompound^ C«H 70 «Acft, melts at 
215*68® (corr.), distils without change, and is soluble in alcohol, 
insoluble in water. N. H. M. 

Alcoholic Fermentation of Milk-sugar. By P. Vieth {Analygt, 
12, 2— 6 ).—The addition of yeast to milk or to a solution of milk- 
sugar does not set up alcoholic fermentation readily. Under the 
influence, however, of a special ferment known as kefir grains, milk 
undergoes a somewhat rapid alcoholic as well as lactic fermentation. 
These gi'ains contain a bacillus, named JDioepom caucasica by Kern, 
and a modified form of Saccharomycea cerevisim (Abstr., 188S, 226; 
compare also Struve, Abstr., 1884,1235). Alcohol is slowly developed 
when whey or milk is kept in closed vessels, and the marked diminu¬ 
tion in the amount of solid residue which occurs when small 
quantities of milk are exposed to the air for a few days in a warm 
place, seems also to be duo to alcoholic fermentation. M. J. S. 

Aldehyde Resin. By E. Puchot {Ann, Ohem. Phys, [ 6 ], 9, 422 
—432).—Aldehyde resin washed two or three times with warm water 
and exposed to air becomes hard and friable. It dissolves in alcohol 
and is reprecipitated by water. Analysis of two preparations gave the 
formula CigH^^Ojo + wH 20 , n being equal to 4, but the amount of 
water is varial}le. When exposed to dry air, the ^in ^ives off water, 
and its weight gradually reaches a minimum at which it remains 
constant for some time, and then increases. When the weight is at 
the minimum, the substance has the composition CisHmOio = SfCgHieO) 
+ ' 02 , which varies slightly with the rate of dj^ying. When the 
increase in weight has become constant, the composition is C 4 gHMOi 2 
= SCgHeO + O 4 . If the resin is exposed to moist air, its weight 
increases, and l^oomes constant after some weeks; if it is then 
exposed to dry air, the weight diminishes until it reaches a new limit. 
The composition at this last stage is not constant, but approximiiites 
to C 48 H 64 O 12 . The substance formed in contact with moist air is 
probably a hydrate, but its composition was not determined. 

In some cases, the crude resin was first placed in dvr air, then 
before the loss of weight was complete, in moist air, ana finally in 
dry air again. After this treatment, it had the composition 
ss CigHeiOu, + H 2 O, but this result was not constant. In another 
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the composition was OigHeiOu. The change of weight which the 
resin undergoes shows that the increase of weight is not due to simple 
combination with ojtygen, but there is simultaneous loss of carbon, 
increased weight being always less than corresponds with the 
increased percentage of oxygen. Either of the resins first mentioned 
increases in weight in moist air, but regains its original weight in dry 
air, the hydrate formed nnder the first conditions being decomposed 
in the dry air. Hydrates are obtained containing 2, 3, 5, or 7 mols. 
HgO. 

The resin was placed alternately sereral times in dry air and in 
air saturated with the vapour from a saturated solution of sodium 
chloride. The dry substance had the composition C 48 H»hOi 4 . In the 
moist atmosphere, there is an increase in the percentage of oxygen, 
bat a decrease in the percentge of carbon, which may be due either to 
forniationof a hydrate or to oxidation with simultaneous loss of carbon. 

Prom these results, it follows that crude aldehyde resin loses water, 
and forms the compound CwHeiOia or 8(C6HsO) + 0^, which may be 
regarded as an oxidised poiymeride of trialdane. This substance 
yields more highly oxidised products which may be regarded as 
hydrated oxides of the same aldane. Members of the latter series absorb 
water from a moist atmosphere, and form hydrates which decompose 
in dry air. When aldehyde resin is gradually heated from 120® to 
the boiling point of sulphur, it undergoes condensation. Water and 
an oily liquid are given off, and a non-volatile residue containing a 
high percentage of carbon is left in the retort. C. H. B. 

Chloracetones. By C. Cum. (Ann, Chim, Phys, [6J, 9, 145— 
221).—The author has prepared and examined all the chlorine- 
derivatives of acetone which are theoretically possible if the generally 
accepted formula is correct. A short history of tlie derivatives pre¬ 
viously known is given, together w'ith full bibliogmphical references. 

The material employed w^as commercial acetone purified by fractiona¬ 
tion and conversion into the hydrogen sodium sulphite compound. The 
author investigated the action of chlorine : (1) on cold acetone; (2) on 
acetone which at first was cold but afterwards was heated to 100®; 
(3) on well-cooled acetone containing iodine ; and (4) on boiling 
acetone containing iodine. No advantage is gained by the presence 
of iodine, and in fact the iodo-products which are formed in small 
quantity decompose during distillation and render purification very 
difficult. The iodine cannot be removed by means of iron or 
mercury. All fractions boiling above 125—130® should be distilled 
under i^uoed pressut^. The final product in all four cases is 
tetraob loracetone. 

Monochloraeetone is most readily prepared by Barbaglia’s method 
(Ser., 7, 467) of passing chlorine into well-cooled acetone for several 
days; a current of water is sufficient for this purpose, a freezing mixture 
is not necessary. It boils at 117—118^; sp. gr. at 13® = 1158. It is 
very slightly soluble in water, but dissolves in all propoitions in alcohol, 
ether, and chloroform. It does not form a crystalline hydrate, and 
volatilises readily in water-vapour. When freshly prepared, it has no 
irritating odonr, but after exposure to air for some days it gives off 
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irritating vapours. It can, however, be purified by washing with 
a very dilute solution of an alkali. 

Monochloracetone is readily attacked by chlorine in the cold. 
Bromine has little effect in the cold, but at 100 ° energetic reaction 
takes place with formation of chlorotribromacetone. With potassium, 
it forms potassium chloride, together with red and brown products 
which probably contain the acetyl carbinol obtained by Emmerling by 
the action of potassium or potassium carbonate on bromacetone. 
Ammonia produces ammonium chloride and the amido-derivative, 
COMe*CH 2 *NH 2 , which when distilled with potash yields methyl- 
amine. It follows that monochloracetone has the constitution 
COMe-CHaCl. 

The action of a warm concentrated solution of potash on dichlor- 
hydrin yields a liquid closely resembling monochloracetoue in its 
physical properties. It boils at 118—119°; sp. gr. at 11 ° = 1*194. It 
combines with hydrochloric and acetic acids, forming derivatives of 
glycerol, and it also combines with water. With alcoholic ammonia, 
it yields the badly defined compound hemichlorhydramine, 
C 3 H 12 CINO 2 ; this is evidently not an acetone-derivative, and it most 

probably has the constitution CH 2 C 1 *CH<^q 2 ]>. 

DichhraGetone is best prepared by the prolonged action of chlorine 
on well-cooled acetone. It boils at 120°, whilst the monochloro- 
derivative boils at 117°, but the two compounds may be separated by 
taking advantage of the fact observed by Mulder and by BarbagUa, 
that the product obtained under these conditions has the composi¬ 
tion of the dichloracetone even in the fraction boiling at 170°. The 
fraction boiling at 125—170° is collected separately and purified by 
further fractionation. The pure compound boils at 120“ ; sp. gr. at 
15° = 1*234. It combines readily with sodium hydrogen sulphite, and 
the compound crystallises with 3 mols. H 2 O. Even when carefully 
purified, the vapour acts energetically on the eyes, &c., but after some 
time the organs become insensitive to its action. Ammonia acts rapidly 
on dichloracetone, with formation of ammonium chloride and the base 
COMe*CHCl* NH 2 , which yields methylamine when distilled with 
potash. 

The product of the action of chlorine on cooled acetone has the 
composition of the dichloro-derivative even in the fraction boiling at 
170°, but on redistillation the boiling point is reduced to 120°. 
Barbaglia obtained a liquid which boiled at 165—170°, and when 
cooled solidified to a mass of bulky, prismatic crystals melting at 44°. 
In its physical properties, this product resembles symmetrical di¬ 
chloracetone, but with bromine it yields a dichlorodibromacetone 
identical with that obtained from unaymmetrical dichloracetone, and 
very different from the corresponding compound obtained from the 
symmetrical derivative. This high boiling fraction may be a 
polymeride. 

Symmetrical dichloracetone is obtained by tbeaotion of silver chloride 
on the symmetrical diiodoacetone prepared by the action of iodine 
chloride on acotone in presence of water. It has a pungent odour, forms 
crystals which melt at 44°, and boils at 170° without decomposition^ 
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When dichlorhydrin is oxidised by means of a well-cooled mixture of 
sulphuric acid and potassium dichromate, in the manner described by 
Gh-umaux and Adam, it yields a liquid which has the composition 
of dichloracotone. When this product is cooled, it crystallises in 
large needless melting at 43—44°, which change spontaneously, 
especially in presence of ether, into short prisms w»ith the same 
melting point. It boils at 170®, has a very pungent odour, and in 
ethereal or alcoholic solution is a most powerful caustic, producing 
very severe burns. With ammonia, it forms an unstable compound 
which crystallises in large plates. 

In diffused daylight, chlorine acts somewhat slowly on epichlor- 
hydrin. When the product is distilled and the fraction boiling at 
160—180^ is purified, it yields a liquid which boils at 170° and has 

CH 

the composition CHCU’CHc^ therefore an isomeride of 


dichloracetone. With ammonia at a low temperature, it yields a 
white, amorphous, unstable substance, almost insoluble in water, 
alcohol, and ether; this has the formula C(jIl 4 Cl 2 N 02 , but its constitu¬ 
tion could not be determined. 

The dichloracetone obtained from diiodoacctone is not identical 
with the so-called symmetrical dichloracetone obtained by the oxida¬ 
tion of dichlorhydrin. The action of bromine, potash, or oxidising 
agents on dichlorhydrin yields derivatives winch closely resemble 
derivatives of the acetones, but are never identical with them. Potash 
yields epichlorhydrin, which closely resembles monochlorncetonc in its 
physical properties. Bromine yields a derivative to w'hich the constitu¬ 
tion CO(CHClBr )3 has been assigned. A compound, CHOl/OO'CHBra, 
can also be obtained from acetone. If the two comj^ounds are trefited 
with mercuric chloride the latter yields tetmchloracotone, whilst the 
former yields a compound containing a lower percentage of chlorine. 

If ordinary dichloracetone and the symmetrical dichloracetone 
from the iodo-derivative are treated with bromine, they both yield 
dichlorodibromacetones, and when the latter are treated with 
mercuric chloride the same symmetrical tetrachloracetonc is obtained 
in both cases. When the pseudodicbloracetone from dichlorhydrin is 
treated in the same way, the product is an isomeride of tetrachlor- 
acetone, very distinct from either of the compounds CO(CHCl 3 )o and 
CCla'CO^CHCl. Since only two tetrachloracetones can exist, it follows 
that the derivative from dichlorhydrin is not an acetone-derivative. 
Again, when dichloracetone and the pseudodicbloracetone are sub¬ 
jected to the action of chlorine in sunlight, the products are very 
different, although both have the composition of pentachloracetone. 
Only one pentachloracetone is, however, possible. The pseudo- 
dichloracetone is a derivative of dichlorhydrin, CU 20 hCH( 0 H)*CH 2 Cl, 

and has the constitution CHaChCH q analogous to that of 


epichlorhydrin. Pseudodichlorliydrin does not combine with acetic 
acid. It reacts violently with concentrated hydrochloric acid, but 
when the product is evaporated over sulphuric acid the original com¬ 
pound is obtained. 

Trichloracetones .—When a limited quantity of bromine is allowed 
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to act oa dioWoracetone, tho product CB[CVCO*0H»Br 19 obtaiuod, 
wWoh boils at 111® under a pressure of 35 xnm., and when this is 
heated with tnercurio chloride in presence of alcohol, trichloraoetone 
boiling at 178® is obtained. This trichloraoetone yields no chloro** 
form with aqueous or alcoholic ammonia, and no phenylcarbylamine 
with aniline and potash. It therefore does not contain the group 
COlsi and must have the constitution CHCVCO*CH 2 Cl. Only a very 
small quantity was obtained. 

Trichloraoetone, CCU'CO'OHa, is readily obtained by the action of 
chlorine on an aqueous solution of sodium citraconate heated at 100 ® 
(Gottlieb and Morawsky, /. pr. Ghem. [2], 12, 369). With ammonia, 
it yields chloroform and a small quantity of ammonium chloride, 
together with a large quantity of acetamide if the liquid has been 
kept cool and excess of ammonia has been avoided. 

The actionof chlorine on impure methyl alcohol (Bouis) or on acetone 
(Bischoff) yields a liquid which has the composition of trichloraoetone 
and boils at 172®; sp. gr. 1-418. It solidifies incompletely in long 
needles at —14°, the temperature rising suddenly to —5°. The 
crystals melt between —5° and +2®. It combines with 2 mols. H^O, 
forming a hydrate which melts at 43—44°. It also combines with 
sodium hydrogen sulphite, but the product crystallises with gix?at diffi* 
Ottlty. With aniline and potash, it yields phenylcarbylamine; but with 
ammonia it yields very little if any chloroform or acetemide, ammonium 
chloride, however, is formed in large quantities, and if the liquid is dis¬ 
tilled with potash, it yields dichloromethylamine, which is doubtless 
derived from the compound CHClji'CO*CH 2 -NH 2 . It would follow 
that tho trichloraoetone has the constitution OHCl 2 *CO*CH 2 Cl, but 
the formation of chloroform and phenylcarbylamine, and the 
variable boiling and melting points of the compound, show clearly that 
it is a mixture of a solid trichloro-derivative which melts about — 5 ®, 
with an isomeride which is liquid even at low temperatures. 

Uwymmetrical tetrachloraoetone was obtained by Bouis by the action 
of chlorine on wood-spirit in diffused daylight (Ann. Ohim. Phys. [3], 
21 —lllX Bischoff by the action of chlorine on a mixture of 

acetone and methyl alcohol (this Journal, 1876, i, 558). It is most 
readily obtained by passing chlorine into commercial acetone, the 
temperature being allowed to rise. Tetrachloraoetone is a colourless 
liquid which boils at 180—182®, and becomes brown when exposed to 
air and light; sp. gr. at 17® = 1*482. When distilled under the ordinary 
pressure, it undergoes partial decomposition. It is very hygroscopic, 
and forms a tetrabydrate which melts without decomposition at 30®< 
With aniline and potash, it yields phenylcarbylamine, and with 
aqueous ammonia at a low temperature it yields chloroform and 
monochloracetamide. It therefore has the constitution CCla*CO*CIl 2 C!h 

By the prolonged action of chlorine on pure acetone at first cooled 
and afterwards heated on a water-bath, Grabowsky (this Journal, 1876, 
i, 657) has obtained trichloromethyl propyl ketone, boiling at 186®. 
The author has been unable to obtain this result. Fro^bly the 
nature of the reaction d&pends on the purity of the acetone. 

Symmetneal tetrachloracetone, —Diohlorodibromacetone prepared by 
the action of bromine on unsymmetrical dichloracetpne is heated 
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with alcohol aad mercuric chloride in sealed tubes at 100^. The 
product is distilled, and is puriHed from mercury by conversion into 
a hydrate which is repeatedly recrystallised, and then decomposed by 
hydrochloric acid. The product is dried over calcium chloride, and 
boils at 179—181® ; its sp. gr. is the same as that of the preceding 
compound. With water, it forms a hydrate crystallising in needles 
which melt at 47—48®. With ammonia or aniline, it yields no distinct 
result, but neither chloroform nor phenylcarbylamine is formed. The 
compound therefore does not contain the group CCI3, and must have 
the constitution CHCh'CO-CHOln. 

The dichlorodibrom-derivative obtained by the action of bromine 
on dichlorhydrin yields with mercuric chloride an oily liquid which 
has no fixed boiling point, and is not attacked by ammonia at the 
ordinary temperature. It is not a tetmchloracetone. 

When the product of the oxidation of dichlorhydrin is treated with 
bromine, it yields an isomeride of dichlorodibromacetone, which, ac¬ 
cording to Markownikoff, has the constitution CHClBrCO CHClBr. 
When this compound is treated with mercuric chloride, however, it 
yields a liquid which fumes in the air, boils at about 180°, has a dis¬ 
agreeable odour, and does not combine with alkaline }»ydt*ogen sul¬ 
phites. With ammonia or aniline, it yields neitlier chloroform nor 
phenylcarbylamine, but dichloracetamide and dichloracetanilide re¬ 
spectively. It follows that either there are two isomeric symmetrical 
tetmchlo race tones, or that the product of the oxidation of dichlor¬ 
hydrin is not an acetone-derivative, as already indicated. 

When symmetrical iodacetone is treated with silver chloride, and 
the product is treated with bromine and afterwards with mercuric 
chloride, a liquid is obtained which boils at 180°, and is identical 
with symmetrical tetrachloracetone. The dichioracetone from iod¬ 
acetone has always been regarded as identical with Markownikoff*’s 
products, but these results show that they are very difierent, and the 
latter is most probably a derivative of epichlorhydrin— 

Pentachhracetone was obtained by Staedeler by adding hydrochloric 
acid to a boiling solution of quinic acid and potassium chlorate. The 
yield is very small, and great care is required to avoid explosions. 
Much better results are obtained by the following method. A solution 
of citric acid in 1*5 parts of water is allowed to fall drop by drop 
down a tube packed with pumice, up which passes a current of dry 
chlorine, the tube being heated at 100® by means of a >vater-jacket. 
The product is purified by washing and reclistillation. If the water 
used for washing is evaporated at a low temperature, it deposits 
crystals of citric acid which contain 2 mols. HjO, and are quite 
different in appearance from the ordinary crystals. They form flat¬ 
tened prisms with four of the faces abnormally developed. The 
cleavage planes and the angles at the edges are, however, identical 
with those of the ordinary crystals. 

The pentaohloracetone obtained is identical with that prepared by 
Staedeler and by Cloea, sen., by the action of chlorine on alkaline 
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citrates. With ammonia, it yields chloroform and dicfaloracetamide, 
and with sniline it yields phenylcarbylamine and dichloracetanilide. 
It may also be prepared in large quantity by the action of dry 
chlorine on dry commercial acetone in direct sunlight. Pure acetone 
seems to give a different result, since Pittig, and Dumas and Kane, 
obtained no derivative higher than the dichloracetone by the action 
of chlorine on acetone at 100° or in sanlight. Under the conditions 
given, however, the acetone is converted into a mixture of penta- 
chloracetone and hexachloracetone which are separated by fraction¬ 
ation. 

PeMackloracetone is a colourless liquid with an odour I’esembling 
that of chloral, which, however, is only observed after the liquid has 
been exposed to air. It boils at 192°, and is readily volatile in water 
vapour; sp. gr. at 14° = 1‘576. It dissolves in 10 parts of water, 
from which it separates completely at 50—60°. At low temperatures, 
the solution deposits a tetrahydrate in small, rhomboidal plates melt¬ 
ing at 15° with decomposition. With ammonia, it yields chloroform 
and dichloracetamide. 

The action of chlorine in sunlight on the pseudodichloracetone 
from dichlorhydrin yields a liquid which has a pungent smell, and 
boils at 185° ; sp. gi*. at 8° = 1*617. With ammonia, it yields tri- 
chloracetamide but no chloroform, and hence it is not a derivative of 
acetone. The action of chlorine on dichloropropylene oxide yields a 
strongly fuming liquid which boils at about 178°. Its composition 
does not agree very well with that of pentachloropropylene oxide, and 
when treated with ammonia, it yields trichloracetamide but no chloro- 

PPl 

' form. It therefore has the coustitution CHCIa*CCl<C q Prom 

these re.sults, it is evident that there are throe isomeric compounds 
having the composition of pentachloracetone, but only one of these is 
really a derivative of acetone. 

Hexachloracetone was obtained by Plantamonr by the action of 
chlorine on a solution of citric acid in sunlight, and has been described 
under different names by Laurent, Staedeler, and Cloez, sen. A 
solution of citric acid is treated with chlorine in sunlight until the 
gas is no longer absorbed. Carbon dioxide is given off, especially in 
the laler stages of the reaction. The yield is about one^fourth of the 
weight of the citric acid taken. Hexachloracetone can readily be 
obtained by the action of chlorine on acetone in sunlight. The frac¬ 
tion of the product which boils at 185—220° is collected and purified. 
The fraction boiling at 290° contains a considerable quantity of hexa- 
chlorobenzene, which is probably formed by pyrogenic decompositioti, 
and does not exist in the product before distillation. It is not always 
formed. 

Hexachloracetone is a very limpid liquid with an odour which is feeble 
at a low temperature, but becomes very pungent and irritating when the 
liquid is warmed. It boils without decomposition at 202—204®, and 
when cooled solidifies in large, white plates melting at —2° ; sp. gr* 
at 12° = 1*744; vapour-density 9*615. It is slightly soluble in water, 
and forms a crystalline monohydrate which is almost insoluble in. 
water. With aqueous ammonia it yields ohlorofonn and tridUoir^ 
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Aoetfipaide, and with aniline it yields chloroform and trichloraoet- 
anilide. When heafed with water in sealed tubes at 120^, it splits up 
into chloroform and trichloracetic acid. The action of chlorine on 
epichlorhydrin in sunlight yields crystals which seem to be hexachloro- 
benzene, and a small quantity of a liquid which boils at 200—210® 
and yields chloroform and triohloracetamide with ammonia. Most 

probably the product has the constitution CC 13 *CC 1 <^q^*>. 

ChlfyrohrommetoneB .—Theegarten (this Journal, 1874, 242) treated 
epichlorhydrin with bromine, and oxidised the product. In this way, 
be obtained crystals which have an irritating odour, melt at 84—35°, 
and boil at 177—180°. This compound is only slightly soluble in 
water, but dissolves readily in alcohol and ether. It does not combine 
with bisulphites, and doubtless has the constitution 

A compound witli the composition of mouochlorotribromacetone was 
obtained by Claus and Lindhorst (Abstr., 1880, 802) by the action of 
bromine and water on dichlorhydrin, and by Grimaux and Adam 
457) by the action of bromine on epichlorhydrin at 100°. With 
equal molecular pi'oportions of bromine and epichlorhydrin, the re¬ 
action is complete in a few hours. The product is a cjolourless, 
pungent liquid, heavier than waler, with which it forms a bydrato 
melting at 55°, soluble in alcohol, and stable when exposed to air. 
The compound itself decomposes when boiled even under reduced 
pressure. It is not a true derivative of acetone, but is derived from 
epichlorhydrin. 

When monochloracetone is heated with bromine at 100® and the 
product dissolved in water, a tetrahydi .tte is formed which can be 
recrystallised. It is decomposed by hydrochloric acid, and when the 
liquid thus obtained is dried, it boils at 130° under a pressure of 
25 mm., and at 215° under normal pressure ; sp. gr. = 2 270. It has 
a pungent, irritating odour. The hydrate is only slightly soluble in 
water, but dissolves more readily in alcohol of 80', from tvliich it 
crystallises in large, hexagonal tables containing 1 mol H 2 O; this 
is readily given off even on exposure to the air. With aqueous 
ammonia at a low temperature, ohlorotribromacetone yields bronioform 
andchloracetamide, and therefore has the constitution CBrj-CO’CH^Ol. 
So-called diclilorodibromacetone, obtained by the action of bromine on 
pseudodiohloracetone, is a liquid which solidities at —14®, melts at 
—8°, and boils at 185° under a pressure of 40 mm. It does not 
combine with alkaline hydrogen sulphites. It forms a tetrahydrate, 
which crystallises in long prisms melting at 53—54° wdth partial de¬ 
composition. The action of ammonia show^s that this compound 
contains neither CClaBr nor CBraCl, and hence its constitution must 

be 0HBrCl CH<^5j^]>. 

The action of bromine on dichlorhydrin yields a compound wTiich 
boils at 140—141° tinder a pressure of 20 mm. It forms a crystalline 
tetrahydrate vfhich melts at 65—66®, and boils with partial decompo- 

VOL. LU. 4 e 
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sition at 140—150* under a pressure of 20 mm. It is not identical 
with the preceding compound, and may have the constitution 

CBr,Cl*CH<^^^^>. 

The action of bromine on ordipary dicbloracetone yields a liquid 
which boils at 120® under a pressure of 26 mm., and does not solidify 
at a low temperature. It forms a tetrahydrate which crystallises in 
hexagonal tables with a very disagi'eeable odour; these readily lose 
their water. Barbaglia’s dicbloracetone boiling at 170® yields the 
same derivative with bromine, and is therefore a polymeride of 
ordinary dicbloracetone. Dibroraodichloracetone reacts enex^getically 
with ammonia, but no chlorobromoform is produced, and hence the 
compound must Lave the constitution CHClg’CO’CHBra. With mer¬ 
curic chloride, it yields a tetrachloracetone which does not contain the 
group CCI3. 

When trichloracetone is treated with bromine at 100*, it yields a 
trichlorobromacetone, which boils at 107° under a pressure of 25 mm., 
and at 190° under the ordinary pressure. It is veiy hygroscopic, and 
forms a tetrahydrate which crystallises in hexagonal tables melting 
at 48°. With ammonia, it yields chloroform and bromacetamide, and 
therefore must have the constitution CCla'CO'CHgBr., 

Tetrabromacetone forms a tetrahydrate, which, although unstable, 
crystallises readily. With ammonia, it yields bromoform and brom¬ 
acetamide. 

All the chlorobromacetones described are tetra-substitution-deriva- 
tives. Starting from tetrachloracetone, each substitution of bromine 
for chlorine produces a rise of about 10° in the boiling point. There 
is also a gradual increase in the specific gravity. 

Action of Ammonia and Amines on Chlaracetones ,—The action of 
orthotoluidine on hexachloracetone yields orthocresyltrichloinicet- 
amide, C 6 H 4 Me*NH»C 2 Cl 30 , which crystallises in large needles only 
slightly soluble in cold alcohol. It melts at 66—67°, readily remains 
in Buperfusion, and volatilises at 215°. Paratoluidine yields the 
corresponding para-derivative, which crystallises in very short rect¬ 
angular prisms, melting at 79—80°, and volatilising with partial 
decomposition at 185°. It is only slightly soluble in cold alcohol. 

With diethylamine, hexachloracetone yields diethyltrichloracet- 
amide, which is very soluble in alcohol, and crystallises in prisms 
which melt at 90° and volatilise almost immediately with partial 
decomposition. With trimethylamine, dimethyltrichloracetamide is 
formed; this is very soluble in boiling alcohol, and crystallises in 
radiating needles which melt at 104°, and sublime at 196°^ With 
dimethylaniline, the reaction takes place only on warming, and the pro¬ 
duct is a mixture of a violet colouring matter, soluble in boiling water 
but almost insoluble in ether, and very soluble in chloroform, with 
another badly defined colouring matter. Allylamine yields allyltri* 
chloracetamide, soluble in alcohol and in chloroform, and crystallising 
in large tables which melt at 45° and volatilise without decomposi¬ 
tion at 190°. With hexachloracetone and pentachloracetone re^c- 
tively, ethylenediamine yields the two derivatives, C»H 41 N*H 3 * 0 iUl »0 
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and CaHi * NaHa’CaHClaO. The first is soluble in alcohol, and crystal¬ 
lises in elongated rhomboidal plates which melt at 200 ® aud sublime 
at the same temperature. The second is soluble in warm alcohol, and 
very soluble in ether. It crystallises from alcohol in elongated 
parallelograms, and from ether in fan-shaped plates. 

When one molecular proportion of urea is heated at 150® with two 
molecular proportions of hexachloracetone, the amide— 

CO : N*H,(C^Cl30)„ 

is readily obtained. It crystallises from its alcoholic solution in 
yellowish, hexagonal plates. C. H. B. 

Chlorinated Methyl Formates. By W. Hentschel (/. pr. 
Chem, [2], 36, 209—215).—Continuing his previous work (this vol., 
p. 1027) the author has repeated Cahours* investigation Okhn. 

Fhys. [3], 19, 342) on the chlorination of methyl formate, but witli 
totally different results. 

The chlorination takes place very slowly in the dark, very rapidly 
in bright daylight, and care niust be taken to prevent an accum 1 h- 
tion of the two reacting siibstances, or violent explosions occur. Tho 
author obtained the trichloromethyl chloroforniate, C 2 CI 4 O 2 , previously 
described by him (he. cit.), but could ol)tain no such stable compound, 
C 2 CI 4 O 2 , boiling at 180—185°, as is described by Cahours, and usually 
given in text-books. He believes that such a compound docs not 
exist, and that Cahours must have been mistaken in his results. 

L. T. T. 

Action of Sodium on Ethyl Salts of the Higher Fatty 
Acids. By O. WoHr.uuucK (Ber,, 20, 2332—2340; comp, this vol., 
p. 717).— EfhyldiviefhyJisohufyriflacefafe, CilMe'/CH-CO'CMe^’COOEt, 
is obtained by adding 30 grains of sodium to 100 grams of ethyl iso¬ 
butyrate diluted with an equal weight of absolute ether, the whole 
being kept cool. Afterwards it is heated in a water-bath for some 
hours. The product is poured into water, and the oil so obtainoil is 
treated with dilute aqueous soda, dried and disrilled. It is a lemon- 
yellow liquid of a strong aromatic odour, boiling at 186—189° under 
716 mm. pressure. 

a-Dimethyl»fiJiydmryisocaproic acidy 

CHMe 3 -CHCH(OH)-CMe 2 ^COOH, 

is contained as sodium salt in the soda used in purifying tho above 
ethyl salt, and crystallises in prisms melting at 108®. It is soluble in 
water, readily in ether. The haHum salt with 3 mols. H^O forms 
readily soluble, microscopic plates; the silver salt blackens when 
exposed to light, and gives a mirror when heated in water. The acid 
is also formed by the reduction with sodium of ethyl dimetliyliso- 
butyrylacetate diluted with alcohol. 

Ethyl isopropylisovalerylacetatey 

CHMea-CHa-CO-CHCCHMeO-COOEt, 
is preparcid by the action of sodium (38 grams) on ethyl isovalerate 
(100 grams) diluted with dry ether. Tlie product is purified in 
a manuer similar to ethyl dimethylisobutyrylacetato. It is a bright 

4 e 2 
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yellow oil boiling at 204—207 under 722® mm. pressure* When treated 
with broniine, and the product decomposed by an alkali, an acid 
melting at 185—187® (probably CioHieOa) is obtained. 

a-Isopfopyh^-isohutylhydra cry lie acidy 

CHMe-CH**CH(OH)-CH(CHMe0-COOH, 

is contained in the aqueous alkaline extract from ethyl isopropyliso- 
valerylacetate. It is an oil which solidifies after some days to long, 
slender needles of a silky lustre. It melts at 120°, and dissolves 
readily in alcohol, ether, and hot water. When heated above its 
melting point, it sublimes in lustrous needles. The ha/rium salt 
crystallises in hard, colourless prisms. The acid can also be obtained 
by reducing ethyl isopropylisovalerylacotate with sodium. 

N. H. M. 

Transformation of Fumaric and Maleic Acids into Aspartic 
Acid and Asparagine. By G. Kobrner and A. Mrnozzi (Qazzettay 
17, 226—231).—The authors have shown that paraflBnoid amido-acids 
can be converted into olefinoid acids by the introduction of the methyl- 
group into the amido-residue, and subsequent removal of the elements 
of the amine. A case of the converse change is here investigated, in 
that it is shown that ethyl fumarate, when heated with alcoholic 
ammonia in sealed tubes, yields an oil, ethyl aspartate, and a sub¬ 
stance of the composition C 4 H«N 202 . The ethyl aspartate is a colour¬ 
less oil, which boils at 150—154° under a pressure of 25 mm., but is 
decomposed when distilled at the ordinary pressure. The com 
C 4 HbN 20 « crystallises in glisteuing leaflets melting at about 250 
decomposition ; it may be regarded probably as the imide of aspartic 
acid; on pi'otracted heating with alcoholic ammonia, it is converted 
into asparagine. The above-mentioned oil when treated with aqueous 
ammonia yields asparagine in abundance, the crystals formed showing 
hemihedric modifications. 

In like manner, ethyl maleate yields identical products, and practi¬ 
cally in the same proportion. V. H. V. 

Oxidising Action of Alloxan. By G. Pellizzari {Gazzetta^ 17,254 
—259). —When a concentrated aqueous solution of alloxan is added to 
phenylhydmzine hydrochloride in presence of sodium acetate, nitrogen 
and benzene vapour are evolved, and alloxantin is formed thus: 
2 C 4 H 2 N 2 O 4 + NHPh-NH* = O 8 H 4 N 4 O 7 + CeHe + N* + H 2 O. It is 
supposed that in the first phnse of the reaction two atoms of hydro¬ 
gen are eliminated in the form of water, with formation of a hypo¬ 
thetical diazobenzene, which decomposes into benzene and nitrogen. 
If this view were correct, then hydrazobenzene under similar condi¬ 
tions should yield azobenzene, a result confirmed by experiment. 

An analogous result was obtained with indigo-white, the alloxan 
being reduced to alloxantin, whilst simultaneously the white is 
oxidised to indigo-blue, thus; 2 O 4 H 2 N 2 O 4 + CwHiaN^Oa = CgHiNiOt + 
Ci«H,oN 202 + H 2 O. 

Ceresole (Abstr., 1883, 913) has shown that hydroxylamine hydro¬ 
chloride acts on alloxan in a manner similar to the usual reaction 
with ketones, leading to the formation of vioiuric acid. In the p ^pefr 


pound 
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this result is confirmed, and the identity of the product formed with 
violuric acid is established by crystallographic measurements. 

V. H. V. 

1 : 3 Methylphenylthiophen and 1: 2 Thioxen. By C. Paal 
and A. POsCHBL (Ber., 20, 2557—2560).—1 : 3 Methylphenylthiopheny 
C 4 SH 2 MePli, is obtained when pheiiyllevulinie acid, or preferably its 
sodium salt, is heated with phosphorus trisulphide or peiitasulphide; 
the sodium salt must contain water, otherwise carbonisation is the sole 
result. It crystallises in largo, nacreous larainse, melts at 72—73^, 
distils without decomposition, and is readily soluble in alcohol, ben¬ 
zene, Ac. It is less volatile with steam than its isomerides, has an 
odour resembling that of diphenyl, and gives the indopheiiine reaction, 
but does not show Laubenheimer’s reaction distinctly. The tetrahromo- 
derivative, CiiSHftBr 4 , formed by the action of methylphenylthiophen 
on an excess of bromine in the cold, crystallises in slender needles or 
scales, melts at 136—137®, and is readily soluble in ether, benzene, 
and light petroleum, less so in alcohol and acetic acid. 

1 : 2 Thioxen^ C 4 SIl 2 Me 2 , is prepared by distilling /3-methyllevulmic 
acid with phosphorus trisulphide, and washing the distillate with ice- 
cold, dilute, aqueous soda. It is a colourless liquid, which boils at 134 
—138®, and shows the indophenine and Laubenheimer reactions. The 
alkaline solution employed for washing the distillate contains 1:2:4 
thioxenol. W. P. W. 

Action of Methyl Chloride on Orthodichlorobenzene in Pre¬ 
sence of Aluminium Chloride. By C. Frikdkl and J. M. Crafts 
{Ann, Chim, Fhys, [6], 10, 411—424).—The action of methyl chloride 
on dibromortho-xylene in presence of aluminium chloride is very com¬ 
plicated, and no definite products were I'btained. 

Orthodichlorobenzene, prepared by Istrati, was purified by crystal¬ 
lising out the less fusible para-derivative, and dissolving the orthodi¬ 
chlorobenzene in a mixture of equal vols. of ordinary sulphuric acid 
and the fuming acid, which leaves the greater part of the still admixed 
para-derivative undissolved. The sulphonic acid thus obtained was 
recrystallised and decomposed by heating in a retort into which a 
current of steam was passed. Some paradichlorobenzene distils over 
at loo®, and the ortho-derivative passes over in an almost pure condi« 
tion at about 200®. It boils at 178®; sp. gr, at 0® = 1*3254, Daring 
distillation,' crystals of the sulphone (C 6 H 3 Cla) 2 S 02 condense in the 
upper part of the condenser; they melt at 173®, and boil at 360® 
with partial decomposition. 

The orthodichlorbenzene was mixed with 20 per cent, of aluminium 
chloride, heated on a water-bath, and treated with a current of dry 
methyl chloride for about 10 hours. The chief products are hexa- 
methylbenzene and trichloromesitylone. 

Hexamethylbenzene thus obtained crystallises in long needles 
which melt at 164® and boil at 264®. With an excess of picric acid, 
it forms a compound containing the two substances in equal mole¬ 
cular proportions, and which crystallises in golden-yellow lamellae 
melting at 168—169®. 

Triohloromesitylene contains more chlorine than tho original com- 
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pound, althongh some of the latter always retnains unaltered. Its forxnar 
tioii is not due to the presence of any trichlorobenzene. It crystallises 
from alcohol in slender needles, which melt at 205° and boil at 280° 
without decomposition. When heated in sealed tubes with 16 times 
its weight of hydriodic acid of sp. gr. 1*9, in the vapour of di- 
j)hen}luiethane, it yields mesitylene. Under the same conditions, 
h. xamethylbenzone yields mesitylene and methane. 

The formation of hexamethylbenzene is doubtless due to the re- 
ducing action which has been observed in similar reactions. Pro¬ 
bably the organo-metallic compound is produced from the dichloro¬ 
benzene, with displacement of chlorine and not of hydrogen, and 
this chlorine produces the trichloromesitylene. Analogous phenomena 
have been observed by L. Roux in the action of aluminium chloride on 
the haloid derivatives of naphthalene. 

In addition to hexamethylbenzene, a small quantity of a compound 
which seems to be a chloromethyl-derivative of diphenyl, is formed. 

Aluminium chloride alone has no action on orthodiclilorobenzene at 
160°. C. H. B. 

Action of Methylene Chloride on Methylbenzenes in Pre¬ 
sence of Aluminium Chloride. By C. Peiedel and J. M. Cbafts 
{Ann, Chim, Phys, [6], 11, 263—277).—Benzene yields toluene, di- 
phenylmethane melting at 25° and boiling at 260—265°, and anthra¬ 
cene. The absence of hydranthracene is duo to its reduction to 
anthtacene and methyl chloride by the action of the methylene chlo¬ 
ride, the methyl chloride then producing the toluene. The relative 
quantities of diphenylmethane and anthracene obtained depend on the 
proportions of methylene chloride and benzene. 

Toluene yields a mixture of meta-nnd pai*a-xylene boiling at 130— 
150°, ditolylmethane boiling at 280—290°, and dimethylanihracene 
melting at 231—232°. 

Metaxjlene, in addition to liquid products, yields tetramethyl- 
anthracene melting at 162—163°; this unites with picric acid in equal 
molecular proportions to form a deep red compound crystallising in 
stellate gTOups. Oxidised with chromic acid iu presence of acetic 
acid, it yields yellowish-white prisms which melt at 206°, and have 
the composition C 18 H 18 O 2 . From its mode of formation this tetra- 
methylanthracene must have the constitution 1' ; 3' : 1 : 3 or 
1' : 3' : 2 : 4. 

Pseudocumene yields dureno and solid products, which melt re¬ 
spectively at about 165°, 220°, and 290°. The first is a small quantity 
of tetramethylanthracene identical with that obtained from meta¬ 
xylene. The second consists of hexamethylanthracene, which from its 
nujde of formation must have the constitution 1' : 4' : 1 : 2 : 4 or 

: 3' ; 4' : 1 : 2 : 4. If it is mixed in alcoholic solution with picric 
acid, the two substances unite in equal molecular proportions, and' the 
compound separates in small, golden-brown needles which melt at 
about 203°. The hydrocarbon dissolves in sulphuric acid, forming a red 
solution, which becomes colourless as the acid absorbs moisture from 
the air. The third product might be expected to be a bepta- or octa- 
mcthylanthracene. It has the composition CigHu, forms no compound 
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witla picric acid, and jields a dibromo-derivative which has the compo¬ 
sition Oi 8 HioBr 2 or OigHuBrj. When oxidised with chromic acid and 
acetic acid, it yields yellowish or white needles, which melt at 325'" 
imd sublime completely without decomposition at a higher temperature. 
The composition of this product agrees more nearly with the formula 
OigHiaO* than Ci8Hu02. With bromine, a mixture of a mono- and 
dibromo-derivative is obtained. Most probably the hydrocarbon is an 
isomeride of tetramethylanthracene, although it differs markedly 
from it and the other methylanthracenes. 0. H. B. 

Decomposition of Mixed Ethers by Heat and Nitric Acid. 

By G. Ekeera (Oazzettay 17, 193—209).—In former investigations it 
has been shown that when the mixed ethers containing a paraffinoid 
and aromatic grouping are heated with nitric acid, they yield the cor¬ 
responding aromatic aldehyde or its iiitro-derivative, and the nitrate 
of tlie paraffin. Also Liebig, Cannizzaro, and others have shown that 
when heated, the ethers decompose into an aldehyd(i and hydrocarbon. 

In this paper, the reactions are studied in the case of benzyl isobutyl 
ether and benzyl isoamyl ether, and halogen-derivatives of benzyl 
ethyl ether. When lienzyl isobutyl ether is heated with concentrated 
nitric acid, it forma benzaldehyde and isobutyl nitrate, whilst benzyl 
isoamyl ether yields the same aldehyde and isoamyl nitrate. 

Considerable difficulty was experienced in the preparation of para- 
broraobenzyl chloride, whether by the bromination of benzylic chloride 
or the chlorination of benzylic bromide; the product was invariably 
a mixture nearly in molecular proportion of parabromobenzylio 
chloride and bromide. This mixture, however, serves for the prepa¬ 
ration of parahromohenzyl ethyl ether, CeH 4 Br*CH 2 ’OEt, which is a 
colourless liquid of fruity odour boiling at 243°, but with appreciable 
decomposition into parabromobenzaldeh/dc and ethane ; this change is 
instantaneous at the temperature of boiling sulphur. The brorao- 
benzyl ethyl ether is converted into pambromobenzaldebyde by the 
action of nitric acid, 

Farachlijrobenzyl ethyl ether, C 6 H 4 CkCH 2 ’OEt, from parachloro- 
benzylic bromide, is a liquid of properties similar to those of the 
bromo* compounds; it boils at 225—227°, and is decomposed at a 
higher temperature into the corresponding aldehyde and ethane; it 
also yields the same aldehyde when treated with nitric acid. 

V. H. V. 

Isonitroso-derivatives. By H. v. Pbchmann (Ber,, 20, 2539— 
2544).—When pure benzaldoxime is shaken with 10 times its volume 
of a 30 per cent, solution of sodium hydrogen sulphite, a crystalline 
compound is obtained, which after removal of the mother-liquor and 
washing with alcohol and ether, crystallises from water in small, white 
needles of the composition SOaNa"CHPh*NH*SO.<lfa + 3 H 2 O This 
compound is insoluble in alcohol but very soluble in water; its 
aqueous solution is decomposed on boiling. When heated with dilute 
acids or alkaline carbonates, or when treated with alkalis in the cold, 
it decomposes quantitatively into benzaldehyde, sodium sulphate, and 
ammonium hydrogen sulphite. 

Acetoxime dissolves in a solution of sodium hydrogen sulphite with 
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development of heat, and yields a clear liquid from which, on addition 
of alcohol and i^onie acetic acid, a crystalline compound slowly 
separates. Dilate acids decompose this compound into acetone, 
sodium sulphate, and ammonium hydrogen sulphite. 

With sodium hydrogen sulphite, under similar conditions, nitroso* 
acetone forms a compound which most probably has the composition 
S03Na‘CMe(0H)*CH(S08Na)*NH-S()8Na + SHaO. This separates 
from dilute alcohol as a powder consisting of colonrless needles, and 
is extremely soluble in water but insoluble in alcohol. When heated 
with dilute acids, it is decomposed into methylglyoxal, sodium sulphate, 
sodium hydrogen sulphite, and ammonium hydrogen sulphite. The 
methylglyoxal was recognised by subjecting the product to steam 
distillation and treating the distillate firstly with phenyl hydrazine 
acetate, when the phenylhydrattide, NaHPh ! CH*CMe I NaHPh, which 
crystallises in slender, yellow needles melting at 145®, was obtained; 
and secondly \rith toluylenediamirie, when raethyltolttquinoxaline, 
identical with that described by Hinsberg (Abstr., 1886, 661), was 
formed. These derivatives are also formed by the action of these 
x*eageiits on nitrosoacetone, but their formation in the absence of this 
compound may be regarded as affording evidence of the presence of 
methylglyoxal. W. P. W, 

Uns 3 naametrical Secondary Hydrazines. By B. Philips (J9er., 
20, 2485—2488).—Sodium phenyl hydrazine suspended iu benzene is 
treated with an alkyl bromide, and the mixture after the lapse of some 
hours is heated on a water-bath to complete the reaction. The product, 
after filtration from the sodium bromide, is purified by saturating the 
iKjnzene solution with hydrogen chloride and filtering from the 
insoluble hydrochlorides; the benzene is then removed by distillation, 
the residue dissolved in ether, the solution again distilled, and the base 
obtained by precipitating the aqueous solution, of the hydrochloride 
with an alkali. The secondary hydrazines when freshly distilled are 
colourless liquids which become brown in the air, dissolve to clear 
solutions iu concentrated hydrochloric acid, and show all the charac¬ 
teristic properties of Fischer’s methyl- and etbyl-phenylhydrazine. 

a-IsopropylpJi^ntjlhydraziney NPrPh'NHa, boils at 185® under 
172 mm. and at 233® under the ordinary pressure; the hydrochloride 
crystallises well from benzene and melts at 135*. The tetrazme 
forms colourless crystals and melts at 85®, the thiosemicarbazide^ 
NPi’Ph*NH*CS‘NHPh, crystallises from alcohol in large, well formed 
crystals and melts at 116®, and the acs<yZ-derivative, NPrPh*NHAo, 
melts at 97®. 

et-Isobutylphenylhydraxine, CiH/NPh’NHa, boils at 193—196® under 
179 mm., and at 240—246® under the ordinary pressure, in the latter 
case with partial decomposition and formation of small quantities of 
ammonia. The hydrogen sulphate forms nacreous scales. 

A-Itsoamylphenylhydrazinej C6Hii*NPh*NHa, boils at 210® under 
57 mm., and at 260® under the ordinary pressure. 

^•Bmzylphenylhydrazine (Abstr., 1886, 1025) is a thick, colourless 
liquid which cannot be distilled without decomposition in a parti&l 
vacuum, and when cooled in open vessels gradually solidifies to a 
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ciystallme mass; this melts at 21® and seems to contain 1 mol. HaO. 
The anhydrous base does not solidify in dry air. The oce/yZ-derivative 
melts at 121®, and the tetrazone at 109 \ When treated with benz- 
aldehyde, hensylidenehemylphenylhydrazines C 7 H 7 *NPh*N I CHPh, is 
obtained; this crystallises in needles, melts at 109®, and is readily 
s<duble in alcohol, ether, and l)enzene. This base could not be prepared 
by the direct action of benzyl chloride on benzylidenepheiiyl- 
hydrazine; if, however, the sodium compound of the base, obtained 
by the addition of finely divided sodium to benzylidenephenyl- 
hydrazine in benzene solution, is treated with benzyl chloride, a 
compound is obtained which shows all the properties of benzylidene- 
benzylphenylhydrazine. The author regards this result as afFording 
experimental evidence in favour of the formula NHPh'N ! CHPh for 
benzylidenephenylhydrazine. W. P. W. 

• 

Azophenines and Indulines. By O. Fischer and E. Hkpp 
(Ber., 20, 2479—2484).—Azophenine can be obtained by heating 
nitrosomethylaniline and nitrosoethylaniline with aniline hydro¬ 
chloride (1 part) and aniline (4 to 5 parts) at 80®. The best method 
of preparation, however, consists in digesting paraniirosodiphenyl- 
amine (1 part) with aniline hydrochloride (1 part) and aniline 
(5 parts) at 100® for 8 to 10 hours; the product, which contains 
induline and paramidodiphonylamine (m. p. = 06—67®), is washed 
with water and alcohol, and crystallised from toluene: the yield 
amounts to 1*5 part of pure azophenine. The azophenine of para- 
toluidine can also be prepared from nitposodipheuylamine and 
paratoluidine, and is identical with Kimich’s compound (this Journal, 
1876, i, 268). 

(Jhlurazophenine^ CasH^aClNs, is obtained from parachloronitroso- 
dipbenylamine by a similar method ; it molts at 230®, and closely 
resembles azophenine in its properties, but is somewhat more soluble 
in benzene and toluene. Tetrahromazoplienwe, C 36 H 26 Br 4 N 6 , results 
from the action of nitrosodiphenyiamine (I part) on parabromaniline 
(4 parts) and parabromaiiiliue hydrochloride (1 part) at 100®; it 
melts at 243®. If metahydroxy nitrosodiphenyiamine is substituted 
for niti-osodiphenylamine in the preparation of azophenine, hydroxy^ 
azophenine is obtained, Dibromonitrosopbenol also yields a 
brominated azophenine when heated at 90“' with aniline and aniline 
hydrochloride. Prom these results, it is evident that nitrosodiphenyl- 
arniue enters in some way into the molecule of azophenine, and that 
the views advanced by Witt with regard to the constitution of this com. 
pound (this vol., p, 821) must be abandoned in favour of those origin¬ 
ally put forward by Kimich. If paranitrosodiphenylamino be repre- 

^HPh 

sented as a qninoneoxime-derivative of the formula I ^0, 

^ 

the authors regard the formation of azophenine as analogous to that 
of quinone-anilide, and attribute to azophenine the formula 

.NPh. 

C«Ha(NHPh)a<(^ ^NPh 
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[N : NHPh : N : NHPh = 1 : 2 : 4 : 6]. This view may be con¬ 
sidered as being confirmed in the following way!—Azophenine when 
heated with alcoholic ammonium sulphide and toluene at 130—140® for 
some hours is converted into dihydrazophenine^ CaeHsiNs; this crystallises 
in white needles, melts at 173r~174°, and is soluble in alcohol, readily 
soluble in chloroform and toluene, and insoluble in hydrochloric acid. 
Moreover, if azophenine is digested with alcohol and concentrated 
sulphuric acid at 100* in a reflux apparatus, it is converted into a com¬ 
pound, C 24 Hi 9 N 302 , which crystallises from aniline in silver-grey scales, 
red by reflected light, dissolves in concentrated sulphuric acid with a 
magenta colour, and yields with tin and hydrochloric acid, a colourless 
crystalline reduction compound; aniline and a blue dye are also pro¬ 
duced in this reaction. 

When nitrosodiphenylamine, aniline, and aniline hydrochloride in 
alcoholic solution are heated at 120°, two indulines are formed, one 
of which yields a hydrochloride readily soluble, and the second a 
hydrochloride sparingly soluble in hot alcohol. The latter is identical 
with the blue-shade induline obtained from azobenzene and aniline 
hydrochloride, and is formed in larger proportion by heating at 135 
—140*, whilst pure azophenine heated with aniline and aniline hydro¬ 
chloride at 140° is almost wholly converted into it. W. P. W. 

Action of Heat on Triethylbenzylphosphonium Salts. By 

N. Collie {FhiL Mag.^ 24, 27—37).—A continuation of the author’s 
researches on the decomposition of phosphoniura salts by beat (Proo., 
1886, 164). Triethylbenzylphosphonium chloride, prepared by treat¬ 
ing triethyl phosphine with excess of benzyl chloride, first fuses when 
boated, and eventually decomposes without charring into ethylene 
and diethylbenzylphosphine. Triethylbenzylphosphonium bromide 
decomposes with charring into hydrogen bromide, triethylphospho- 
nium and diethylbenzylphosphonium bromides, acetylene, and other 
hydrocarbons. Triethylbenzylphosphonium hydroxide gives triethyl- 
phosphine oxide and toluene. The hydrogen carbonate when heated 
decomposes into toluene, carbonic anhydride, and triethylphosphine 
oxide. The normal carbonate could not be obtained, thus showing 
the decrease in alkalinity produced by introducing the benzyl-group, 
the tetrethyl compound forming a normal compound, whilst the tetra- 
benzyl compound will not fix carbonic anhydride at all. Triethyl* 
benzylphosplionium sulphate decomposes into triethylphosphine oxide, 
dibenzyl, and sulphurous anhydride, whilst the acetate decomposes 
partly into triethylphosphonium oxide and methyl benzyl ketone, 
partly into triethylphosphine and benzyl acetate. The oxalate gave 
triethylphosphonium oxide, toluene, carbonic anhydride, and carbonic 
oxide. It is supposed that water took part in this reaction, as no 
triethylphosphine was produced. These experiments show that when 
triethylbenzylphosphonium oxy-salts are heated, the benzyl-group is 
invariably separated from the phosphorus. In the cases of the chloride 
and bromide, the ethyl-group separates as ethylene. H. K. T* 

Action of Bromine on Bromanilio and Ohloranille AoJdi. 
By S. Levy and K.' Jedlicka (jSer., 20, 2318—2321).—Bxperimeiits 
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made by tbe authors confirm the result obtained by Hantzscli axid 
Schniter (this voL, p. 925), showing that the product of the reaction 
between bromine and bromanilic acid is perbromacetone (Stenhoune, 
Annalen^ Suppl. 8, 17). Phenylhydrazine acts on perbromacetone so 
vigorously that ether has to be used as a diluent; the products of the 
reaction are phenylhydrazine hydrobromide and bromobenzene. 
Bromine acts on chloranilic acid with formation of the compound 
CeBrfiCU’OH (Stenhouse, he, cit.). When 10 grams of the latter is 
treated with 8 grams of barium hydroxide and 500 c.c. of water and 
heated to boiling, chlorodibromometbane (6 grams) and barium carbo¬ 
nate, bromide, and chloride are formed. When dry ammonia is passed 
through a solution of the compound CeBrsCb OH in anhydrous ether, 
chlorodibromomethane and dibromochloracetamide are formed. 

The mother liquor obtained in the action of bromine on chloranilic 
and bromanilic acids contained, besides oxalic acid, chlorodibromo¬ 
methane and bromoform respectively. N. H. M. 

Oalloflavin. By R. Bohn and C. Graebe (7?er., 20, 2327—2331). 
— Oalloflavin^ CigHgOp (?), is obtained by dissolving 50 grams of gallic 
acid in 875 c.c. of alcohol and 1 litre of water, cooling to —5° to 
and adding 135 c.c. of 28 per cent, aqueous potash. Air is passed 
thixiugli for five hours. The potassium salt which sepamtes is dis¬ 
solved in hot water (at 90®), and treated with acid with exclusion 
of air. Galloflavin separates in greenish-yellow, crystalline plates. 
When heated, it carbonises without melting. It dissolves sparingly in 
water, alcohol, and ether; alkalis and alkaline carbonates dissolve it 
with yellow colour; sulphuric acid dissolves it unchanged. The 
potassium salty C| 3 H 409 K*, is a greenish-yellow, crystalline substance, 
very sparingly soluble in cold water, insoluble in alcohol; w^hen boiled 
with water, free galloflavin is formed. Galloflavin yields coloured in¬ 
soluble salts with the oxides of aluminium and chromium. The a^cefifh 
derivativey C 13 H 2 O 9 AC 4 , crystallises from benzene in white needles 
melting at 230°; it dissolves readily in glacial acetic acid and in chlo¬ 
roform, but is insoluble in alkaline carbonates. When galloflavin is 
heated wHh chloracetic chloride at 100—110® for 15 hours, the com^ 
jtound Ci 8 H 209 (CH 2 C 1 *C 0)4 is formed. This crystallises in white 
needles, soluble in ethyl acetate and acetic acid, very sparingly soluble 
in alcohol, ether, chloroform and benzene; it melts at 210 — 212 °. 

N. H. M. 

Ethyl Parabromobenzoate and Parabromobenzoic Acid. By 

G. Errbra {Oazzettay 17, 209—213).—According to the results 
described previously (p. 1103), ethyl parabromobenzyl ether is ob¬ 
tained by the action of alcoholic potash on parabromobenzyl chloride 
or bromide. 

In a recent paper, Elbs (this vol., p. 151) has stated that ethyl para- 
bromobenzoate is formed in the above reaction, together with para¬ 
bromobenzyl alcohol and parabromobenzoic acid as subsidiary products; 
the view is supported by the formation of parabromobenzoic acid by 
the prolonged action of boiling alcoholic potash on the supposed 
etheiml salt. 
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To decide as to the correctness of Bibs* result, ethyl parabrotnCben- 
zoate was prepared by the etherification of the corresponding acid; 
Ihe compound obtained differs in boiling point (262'") from parabro- 
xnobenzyl ethyl ether (243"^), and is saponified immediately in the cold 
by alconolic potash. The formation of parabromobenzoic acid from 
the ether is due to oxidation. 

As a further point of difference, it is noted that parabromobenzyl 
ethyl ether on nitration forms parabromobenzaldehyde, whilst ethyl 
parabromobenzoate under the same conditions yields ethyl nitrobromo- 
benzoate, C0H3Br(N02)-C00Et [COOEt : NO,: Br = 1; 3 : 4]. 

In conclusion, some details are given as to the best method of pre¬ 
paring parabromobenzoic acid by the oxidation of the corresponding 
bromotoluene. V. H. V, 

Derivatives of Phenylamidoacetic Acid. By O. Rkbuffat 

{Oazzetta, 17, 231—236).— Acetylphenylamidoacetic acid, 

NPhAc-CH 2 -COOH, 

obtained by heating phenylamidoacetic acid with acetic anhydride in 
presence of benzene, crystallises in micaceous laminw, melting at 
190—191®, very soluble in water and alcohol, sparingly soluble in 
benzene. 

Benzoylphenylamidoacetic acid, NPhBz*CH 2 ’COOH, is prepared in 
like manner to the above, and may be purified by means of its sodium 
salt, which crystallises on slow evaporation in large, tabular crystals. 
The acid is a white, amorphous precipitate, melting at 63®; the copper 
suIt Js an amoiphous, green precipitate. 

In the course of the preparation of phenylamidoacetic acid from 
aniline and monochloracetic acid, the formation of a black, resinous 
substance is observed, the quantity of which increases with the 
quantity of water in excess of a certain proportion, and the time 
employed in evaporating the solution ftir crystallising the amido-acid. 
Thus if one molecular proportion of monochloracetic acid and two of 
aniline are heated together, this black resin is the sole product. If 
this substance is purified from the accompanying aniline hydrochloride 
and phenylamidoacetanilide residue, dissolved in hydrochloric acid, 
and then reprecipitated with water, an acid is obtained crystallising 
in micaceous scales which decompose at 190—196°. Analysis points 
to phenylylycinephenylamidoacetic acid, 

NHPh*CH 2 -CO-NPlrCH 2 -OOOH. 

When impure, the acid rapidly turns black; it is sparingly soluble in 
water, but soluble in alcohol; it readily decomposes carbonates. 

V, H. V. 

Derivatives of Hydrothiocinnamio Acid. By S. Bokdztnski 
(Monatsh, Ghem,, 8, 349—364; compare Abstr., 1886,825).— Hydros 
thiocinnamic acid, CHPh \ C(SH)*COOH, obtained by beating “ benzyl- 
ideno-rhodanic acid,** CeHi’CH I C(SH)*00*SCN, with baryta-water, 
forms a yellowish, crystalline powder, and melts at 119®. It is easily 
soluble in alcohol, ether, benzene, Ac., almost insoluble in water. The 
alkaline salts are easily soluble in alcohol and water, the salts of the 
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heavy metals are insoluble. When treated with iodine in carbon 
bisulphide solution, bUulphid^^cinnamic acid^ 

CHPh : C(COOH)-S-S-C(COOH): CHPh, 

is obtained; this crystallises in slender, yellow needles melting at 179®. 
The sodium salt of this acid is an orange-yellow, amorphous substance 
easily soluble in water, quite insoluble in alcohol. The potassium salt 
is soluble in both alcohol nnd water. The barium and magnesium salts 
are easily soluble in water; the salts of the heavy metals are quite 
insoluble in water. Bromine acts on liydrothiocinnaraic acid in the 
same manner as iodine. Hydriodic and hydrobromic acids do not 
combine with the acid. 

When benzylidene-rhodanic acid is treated with a mixture of nitric 
and sulphuric acids, a violent action takes place, and two substances are 
obtained, one readily soluble in alcohol, the other sparingly soluble. 
The former, which crystallises in bright-yellow, rhombic prisms, is 
nitrohydrotliiocimiamic acid; when purified by means of the barium 
salt and recrystallised from alcohol, it melts at 240®. The second, 
nearly insoluble substance appears to bo a nitrohenzylidene-rhodanic 
acid; it melts at 2h3—265®. This method, however, does not give a 
good yield ; the author therefore prepares orthonUrohydrothiocinnamic 
add by heating together in alcoholic solution ortlionitrobonzaldehyde 
and thiocyanic acid. The resulting orthonitrobenzyUdene-rhodanio 
acid is a white, crystalline powder, insoluble in water, soluble in alcohol; 
it melts at 188—189®. When this substance is treated with baryta, 
water, an acid barium salt of the arid is obtained in orange crystals; 
it is therefore necessary to saponify the acid by heating it with excess 
of crystallised barium hydroxide. 

When the nitro-corapound is reduced with alcoholic ammonium 
sulphide, a small quantity of amidohydrothi'/ciunamic acid is formed. 
When reduced with ferrous sulphate, it yields orfhamidohenzylidene’- 
xhodanic acid, CeH 4 (NH,)-CH I C(SH)-CO,SCN; this forms brilliant, 
blood-red crystals, which are completely decomposed on hoatiiig at 
265—269®. The substance still retains acid properties; it is soluble 
ill alkalis and reprecipitated by dilute acids. When heated with 
acetic antiydride, it gives the diacetate, which crystallises in yellow 
needles and melts at 189®. A little niouacetate is also produced ; this 
forms long, citron-yellow needles melting at 280—285®. Attempts to 
obtain orthohydrothiocinnamic acid from orthamidobenzylidene- 
rhodanio acid by treatment with baryta were unsuccessful, as also 
were endeavours to diazotise the latter substance. G. H. M. 

Paraooumario Acid. By G. EiaEn (Ber,, 20, 2527—2539).— 
Pamcoumaric acid was prepared by the three known methods: from 
aloes {Annalen, 136, 31), from parahydroxybenzaldehyde (this Journal, 
1877, ii, 893), and from paradiazocinnamic acid, and modifications 
are described by which the yield may be much increased. Metbyl- 
paracoumario acid was also prepared by Perkin’s reaction from anis- 
aldehyde (Abstr., 1877, i, 40), and by the metbylation of paracoumaric 
acid. A comparison of these acids with naringenic and methylriarin- 
genio acids respectively establishes their identity (this vol., p. 497). 
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HydroraethylBaringenic acid, formed by the reduction of metbyU 
naringenic acid with Rodium, is identical with hydromethylpara«* 
oonmario acid; it crystallises in feather-like forms, but after con* 
version into the sodium salt and treatment with an acid is obtained 
in long, colourless needles ; the crystals of both forms are anhydrous. 
The silver salt, CioHuAgOa, crystallises in small needles, is sparingly 
soluble in hot water, and when dry is unaffected by light; the barium 
salt, (CioHn 03 ) 2 Ba + 2 H 2 O, crystallises in cubic forms. The methyl 
salt, CiiHuOa, obtained in small quantity only by saturating a solution 
of the acid in methyl alcohol with hydrogen cliloride, is readily pre¬ 
pared by heating the acid (I mob), with potassium hydroxide (2 mols.), 
methyl iodide (2 mols.)? aud some methyl alcohol at 140® for an hour; 
it boils at 265—270®, solidifies at 0® to a crystalline mass which melts 
at 38®, and is identical with methyl hydromethylparacoumarate. 

When dry paracoumaric acid in ethereal solution is treated with 
bromine (1 mol.), and the solvent is removed by evaporation in a 
current of air, colourless crystals of what is perhaps a paracoumaric 
acid dibromide are obtained ; these melt at 97—lOi® and decompose 
on drying. Bromoparacoumaric add dibromide^ 

OH-CcHaBrCHBr-CHBr-COOH, 

is formed when paracoumaric acid dissolved in acetic acid or absolute 
ether is treated with an excess of bromine ; it crystallises from chloro¬ 
form in needles and melts at 188®. On treatment with alcoholic 
potash, it yields bromoparavinylphenol dihromide^ 

OH-CaHaBrOHBrCH^Br. 

This compound is crystalline, melts at 108°, and yields an ace^yZ-deriva- 
tive. CaHeBraOAc, melting at 94®. 

Methylparacoumaric add dibromidoy OMe’CaHi’CHBrCHBrCOOH, 
is prepared by the action of bromine on methylparacoumaric acid in 
equimolecular proportions; chloroform is used as a solvent, and must 
be removed by evaporation at the ordinary temperature. It forms 
colourless crystals, which melt at 149° when heated rapidly, and at 
168® when slowly heated ; heat readily decomposes it. The methyl 
salt has been already describe d (this voL, p. 488); when treated 
with alcoholic potash, it yields two acids crystallising in needles, 
one of which is soluble in hot water, and melts at 168—168®, 
whilst the second is soluble in hot alcohol, and molts at 127—132\ 
If methylparacoumaric acid dibromide is heated with aqueous potash, 
hromoparavinylanisoU^ OMe’CeHi’CH ! CHBr, is obtained ; this crystal¬ 
lises from alcohol in scales, molts at 54’6®, is volatile with steam, and 
has an odour and taste resembling that of anise and fennel. 

On treatment with an excess of bromine in chloroform solution, 
methylparacoumaric acid yields hromomethylparacoumaric add dihro* 
mide, OMe-CeHsBrCHBrCHBrCOOH, which crystallises from ether 
or chloroform in needles, melts at 162®, and is decomposed by aloohol 
and water. When healed with 30 per cent, aqueons potash, it 
converted into tromcparace/yZeneani^oiZ, OMe*C«HsBrO i CH. This 
compound crystallises from alcohol in scales, melts at 75®, is volatile 
with steam, and yields a greenish-yellow, feebly explosive precimtate 
with ammoniacal cuprous chloride solution. P. W* 
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Bomo-orthophthallmide. By G. Pulveemachbr (B«r., 20, 2492 
—2499; Compare this voL, pp. 50, 726).—When a Bolntion of homo- 
orthophthalimide (1 mol.) and sodium (2 mola.) in alcohol is digested 
with ethyl iodide (2 mols.) at 100®, x-diethylhomo^orthophthalirntde^ 
C®HflEt*N 02 , is obtained; this crystallises from alcohol in white scales, 
melts at 144^^, and is soluble in alkalis. By the farther action of ethyl 
iodide and alcoholic potash on this compound at 100°, triethylhomo^ 
orthophthalimide^ C9H4Et8N02, is fonned; this is a glistening, white, 
crystalline mass, which melts at 60°, and is extremely soluble in all 
ordinary solvents, but is insoluble in alkalis. 

CH 'CO 

Homo-oHhophthalethyUmide^ prepared by dis¬ 

tilling a solution of homo-orthophthalic acid in ethylamine. It crys¬ 
tallises in yellowish needles, molts at 105°, and is readily soluble in 
all ordinary solvents and in alkalis. When ethylated, it yields 
triethylhomo-orthophthalimide, whose constitution therefore is pro- 

CEt *CO 

bably represented by the formula C! 6 H 4 <qq, Diazobenzene 

chloride and benzaldchyde react with tlie ethylimide, and form com¬ 
pounds analosifous to those obtained by the action of these substances 
on homo-orthophthalimide {loc, cit ,); homo-orthophthalethjlimidazo- 
benzene^ CuHioN 02 *N 2 Ph, crystallises from alcohol in yellow needles 
molting at 139°, and benzalhomo-orthophthalethylivddey 

Ph-CH:CuH9N02, 

crystallises from acetic acid in stellate groups of yellow needles, melt¬ 
ing at 97°. 

a-Dietliylhomo-orthophthalic anhydride^ C 9 H 4 Et 203 , is obtained when 
diethylhorao-orthophthalimide is heated with fuming hydrochloric 
acid at 230°. It crystallises in colourless scales, melts at 63°, and 
is sparingly soluble in ammonia, but soluble in warm aqueous 
alkalis. The barium salt, C 9 H 4 Et 204 Ba, crystallises in white, silky 
scales ; the silver salt, C 9 H 4 Et 404 Ag 2 , was also prepared. When mixed 
with soda-lime and distilled orer lime, the anhydride yields a red oil, 
from which diethyltoluene, CaHj-OHEto (b. p. = 178°), can be separated 
by fractionating between 170—180°. If the solution of the anhydride 
in aqueous potash is treated in the cold with hydrochloric acid, 
et’diefhylJiomo-orthophthalic am/, COOH’CeH4-CEto*COOH, separates 
as a crystalline pre^cipitate, which after crystfillisation from alcohol, 
melts at 148° and is converted into the anhydride. 

a^Dibenzylhomo^orthophthalimide, C9Hft(C7H7)2N02, obtained by di¬ 
gesting homo-orthophthalimide with sodium and benzyl chloride in 
alcoholic solution, crystallises in yellow scales and melts at 174°. 
Unlike the diethylimide, it is insoluble in alkalis, and is only attacked 
by hydrochloric acid with dilEculty even at 300°, when it yields a 
compound which seems to be the anhydHde of at-dibonzylhomo-ortho- 
phthalio acid; this crystallises in yellow needles, melts at 191°, and 
is sparingly soluble in alkalis. 

Somo^orthophihalbmzylimide^Ci^'Rv^O^yOhiainQd by distilling homo- 
orthophthalimide with benzylamine, forms yellowish-green crystals 
which melt at 127°, and are soluble in alkalis. When heated with 
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benzyl chloride and an alkali, it yields a»dihenzfylhomo^t\of}i,th^ 
imide (tribenzylhomo-orthophthaliraide), C»H 4 (C 7 HT)jiNOa, identical 
with that pi*epared in a similar manner from dibenzylhomo-ortho- 
phthalimide; this orystallises in yellowish-white scales, and melts at 
109^ W. P, W. 

Homo-orthophthalimide and the Homologues of Isoquino¬ 
line. By S. Gabriel (Ber,^ 20, 2499—2506 ).—Ethyl h<ymo-orth<h 
phthalate^ COOEt‘CeH 4 *CH/COOBt, is obtained either by treating the 
silver salt of the acid with ethyl iodide, or by saturating an alcoholic 
solution of the acid with hydrogen chloride. It is a thick oil with a 
faint, aromatic odour, boils at 291*5—292*5®, and is not acted on when 
treated with sodium in alcoholic solution and then digested with ethyl 
iodide. 

a-Methylhomo-orthophthalonitrile^ CN*C 6 H 4 *CHMe*CN, is prepared 
by treating a lukewarm alcoholic solution of orthocyanobenzyl cyanide 
(5*7 grams) with methyl iodide (3 c.c.) and an alcoholic solution of 
potassium hydroxide (2*25 grams), cooling the mixture when necessary, 
and finally heating at 100® to complete the renction; the residue 
left on distilling ofE the alcohol is then treated with water, ex* 
tracted with ether, and the oil remaining after the evaporation of 
the other is purified by distillation. It crystallises in large triclinic 
forms, a : 6 : c = 0*9449 : 1 : 10809; « = 97® 2'; ^ = 103® 12'; 7 « 
87® 11'; melts at 36—37®, boils at 284—286®, is only slightly volatile 
with steam, and is readily soluble in the ordinaiy solvents, sparingly 
soluble in light petroleum. When the nitrile is dissolved in sulphuric 
acid, heated at 100 ° until the reaction is complete, and the product 
potired into water— 

a-Methylhomo-orthophthalimide^ is obtained; this 

crystallises in compact, glistening prisms, melts at 145®, distils with¬ 
out decomposition, and dissolves in alkalis. On digestion with methyl 
iodide and alcoholic potash, this compound is converted into tri- 
methylhomo-orthophthalimido (this vol., p. 50). When the methyl- 
ipiide is heated with fuming hydrochloric acid at 190—200® for two 
hours, it yields a^methylhorno-orfhophthalic acid; this is a crystalline 
powder, which melts at 146—147® and dissolves in ammonia and 
alkalis. The silver salt, CioHBAgi 204 , was analysed. 

MetliyldichlorisoquinoUney is prepared by heating 

a-methylhomo-orthophthalimide (5 grams) with phosphorus oxy» 
chloride (15 c.c.) at 190—200® for four hours, extracting the product 
with water, and heating the crystalline residue with very dilute 
aqueous soda; the insoluble metbyldichlorisoquinoline is then 
purified by distillation and crystallised from alcohol. It crystallises 
in long, white needles, and melts at 101 — 102 ®. On treating the 
alkaline filtrate with an acid, it yields methylchhroxyisoquinoline^ 

or which ciystallwes 

from acetic acid in nee(ile«, and melta at 224® with frothing. 

Humo-orthophthalonitrile, when ethylated under couditiona aiiuihME* ' 
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to thoee detailed fot the methyl-derivative, yields a-ethylhom(hortho^ 
phthalonitrile^ 0 N* 0 eH 4 *CHEt*CN, which crystallises in short, compact 
prisms, melts at 39—40®, and distils at 293—295®. On treatment 
with snlphnric acid, the ethyl nitrile is converted into ot-ethylhomo- 
oHhophthaUmide^ CiiHuN02; this crystallises in colourless needles, 
melts at 97—99®, dissolves in alkalis, and when heated with 
phosphorus oxychloride yields ethyldiclilorisoquinoKney 


CeR,< 


CEt: ccL 

-cci: 


Orthocyanobenzyl cyanide, when heated at 80® with concentrated 
sulphuric acid, or at 100° with fuming hydrochloric acid, is converted 
into homo-oi*thophthalimide. W. P. W. 


Tranaformation of Homologues of Indole into those of 
Quinoline. By G. Magnanint (Gazzptta^ 17, 246—254).—Though 
indole and pyrroline are regarded as possessing an analogous consti¬ 
tution, yet this view has not as yet been confirmed by experimental 
evidence. Ciamician and Dennstedt have shown that derivatives of 
pyrroline are readily converted by chloroform or bromofoim into 
those of pyridine; by the same reactiott, derivatives of indole should 
be converted into those of quinoline. In this paper, it is shown that 
methylketole and skatole yield substances which are in all probability 
halogen-derivatives of quinoline. For example, methylketole when 
heated with chloroform in presence of alcoholic soda is converted by 
a violent reaction into a chloroquinaldine thus: C 9 H 9 N 4- 2 N’aOfI - 4 - 
CHCV= CioMhCIN + 2NaCl + 2H»0; the product is best purified 
by means of the picrate, and subsequent decomposition of the salt 
formed by potash. 

Chloroquinahiinp, CgHuKMeCl, crystallises !n delicate, white needles, 
melting at 71—72®, insoluble in water, very soluble in alcohol and 
ether; the picrate forms sparingly soluble, yellow needles melting at 
223® with decomposition. 

Bromoqiiinaldine^ C 9 H 6 NMeBr, obtained from bromoform under 
identical conditions, crystallises in white needles melting at 78® : 
system, monoclinic; a ; 6 : c = 0*91 : 1 : 0*624; = 64® 31' 33". The 

picrate melts at 224—225®. 

In like manner, skatole yields a chloro- and hromn-lrpidine; the 
former crystallises in delicate needles melting at 54—55°, and the 
picrate melts at 208®; the latter melts at 58*5—59*5®, and its picrate 
at 214—215® with decomposition. 

The above derivatives are not identical with the methyl halogen- 
derivatives previously described; the author considers that the 
chloroquinaldine from methylketole has the constitution Me : Cl = 
2' : 3', while the chlorolepidine from skatole has the constitution 
Cl : Me = 3' : 4'. V. H. V. 


ChlorobFomonaphthalene. By J. Guareschi and P. Biginelli 
(Ohem. Oentr,^ 1887, 518—519).—By the action of bromine (1 mol.) 
on a-monochloronaphthalene (1 mol.), and by the action of chlorine 
on o-monobromonaphthalene, the same dibalogen-naphihalenes are 

vot. LiL 4 / 
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obtained; in both cases two cblorobromona^bthaleTies, OioH«ClBr^ 
melting at 66—67° and at 119—119*5° are formed. Parachlorohromo^ 
naphthalene melts at 66—67°, boils at SOS'" (uncorr.), dissolves in ether 
and acetic acid, and sablimes in needles; when oxidised with chromic 
acid (two parts) in acetic acid solution, cblorobromonaphthaquinone 
and parachlorobromophthalide are formed. The quinone (probably 
parachlorohromo-a-naphthaquwone) crystallises from alcohol in yellow 
needles of a silky lustre melting at 166*5—167°. ParachlorAromo^ 
phtlialide crystallises in tabular, rhombohedml crystals melting at 
179*5—180°. 

The derivative melting at 119—119*5° forms thin, lustrous plates, 
more sparingly soluble in alcohol and glacial acetic acid than its 

isomerlL; wlien oxidised with ohromic JlCid, «.ClllOTOpMhalie HCifl, 
melting at 183—184°, is formed (Guareschi, Abstr., 1886, 853), In 
the compound melting at 119°, the halogen is therefore contained in 
both benzene nuclei. N. H. M. 

Nitrosamines. By O. Fischer and E. Hepp (J5er., 20, 2471~ 
2478).—When an alcoholic solution of /J-naphtliylethylnitrosamine, 
cooled in ice, is treated with alcoholic hydrogen chloride, a-nitrmo*^* 
rthlflnaphthylamine, [NO : NHEt = 1 ; 2], is obtained; this crystal^ 
lises from benzene in well-formed, flat tables, melts at 120—121°, and 
yields salts readily soluble in water. On the addition of potassium 
nitrite to the solution of the base in dilute sulphuric acid, a nitros- 
amine is formed, and crystallises in long, hair-liko needles, whilst on 
reduction with tin and hydrochloric acid, or allowing a solution of 
the base in alcoholic hydrogen chloiide to remain at 10—15° for some 
time, or on treating /i-naphthylethylnitrosamine with alcoholic 
hydrogen chloride at the ordinary temperature, ethenTl-a-^-naphthyl- 
enediamine, Ci^HioNg (this vol., p. 729), is obtained, I’he hydrochloride 
of the anhydro-base, CiiHK,N 2 ,HCl -}- 2 H 2 O, crystallises in slender, 
colourless needles, and is sparingly soluble in \rater, and the base 
itself is identical with that prepared by Liebermann and Jacobson 
(Abstr., 1882, 521). 

The base obtained from /3-phenylnaphthylnitro8Rmine by treating 
its alcoholic solution in the cold with alcoholic hydrogen chloride, is 
identical with napbthaphenazine (this vol., p. 691) ; the yield amounts 
to 10 per cent. 

NitrosoaniUne^ CeHeN^O, is formed when nitrosophenol (1 part) is 
heated with ammonium chloride (5 parts) and ammonium acetate 
(10 parts) at 100° for half an hour; the product is then poured into 
water, and the dark-green, crystalline precipitate is purified by 
crystallisation from benzene. It forms steel-blue, curved needles, 
and melts at 173—174°. Like nitrosodimethylaniline, it yields 
sodium nitrosophenol and ammonia, when boiled with aqueous soda. 
Although nitrosoaniline could not be obtained by the action of 
ammonia on nitrosophenol, it is possible to prepare «-nitroso-)S-ethyl- 
naphthylaraine by heating «-nitro8onaphthoI with ethylamiue at 100°, 
and the authors suggest that Iliriski's orthonaphthalene-d^oxiine- 
/3-imide (Abstr., 1886, 4/^4) should be regarded as «-nitroib*^ 
naphthylamine. 
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When nitrofjophenylglyoocine (Abstr., 1878, 795) is dissolved in 
2 parte of alcohol, treated with 3 parts of alcoholic hydrogen 
chloride, and allowed to remain for 12 hours, a crystalline mass is 
obtained which is precipitated li'om cold alcoholic solution by ether in 
yellow scales of the composition CelleNaOCl. The compound explodea 
when heated, is decomposed by water with the evolution of two-thirda 
of its nitrogen, and dissolves in concentrated hydrochloric acid with¬ 
out decomposition. Its })latinocldoridej (CeHeNaOCOijPtCl*. crystallises 
in yellow scales, and decomposes on boiling with waUir with a separa- 
turn of platinum. The compound is regarded as tiie diazo-salt of 
phenylhydroxylamine, since the aqueous solution after boiling reduces 
silver and cnprio salts, and the com^waml Wlien addeii tO Wlinff 
altsolule alcoliol Jocomposes with evolution of nitrogen and an odour 
of aldehyde, and after distilling off the alcohol it yields a residue 
from which a pale-yellow oil can be separated by steam distillation. 
The oil, has all the properties of a feeble base, and forms 

a hydrockknde crystallising in wliite prisais. This compound also 
reduces an ammoniacal silver solution, slowly reduces Fehling's 
solution, and is wholly converted into beuyddine on treatment with 
tin and hydrochloric acid. It is regarded as diphonyldiliydroxylamin.', 
OH-NH-CfiH^^CeH/NH^OHLNH-OH : CsH4 = 1 :‘4]. 

W. P. W. 

Derivatives of Camphor. By L. Balbuno {Gazzetta, 17, 240— 
245), —It has recently been shown by the author (this vol., p. 1049) 
that the reaction of phenylhydrazine on camphor is essentially dif¬ 
ferent from that of the same reagent on substances formed on the 
ethylenic oxide type, such as epichlorhydrin. Jn continuation of 
experiments on the derivatives of camphor, it is shown that chloro- 
and bromo*camphor, on oxidation with alkaline permanganate, yield 
camphoric acid, thus coutirming the result.n of Armstrong 12, 
1358) and Schiff {Gazzetta, 9, 324) in o[)position to those of Cazeneuve. 
The inertness of derivatives of camphor towards hydrox3damine 
affords no evidence as to the absence of the carbonyl-group in these 
compounds, inasniucli as tlie reaction will not proceed in the presence 
of solvents, and even plienylbydrazine under these conditions wdll not 
always react, and, secondly, some compounds containing two carbonyl- 
groups, such as bonzoy lace tone and phenanthraquinune^ react pply 
>vitll partial sabstitution of the isoultroso-resldue. V. H. V. ^ 

Strophanthin. By T. R. Fuaseb (Pharvi. J. Trans, [3], 18, 69). 
—It has been found that the substance obtained by the former process 
for the preparation of strophanthin, is resolved by lead acetate into at 
least two others—one an extremely active glucoside, and the other an 
acid for which the name komhie acid is suggested. To obtain pure 
strophanthin, the following is the process ultimately adopted. The 
product obtained in the earlier process is dissolved in winter, tannic 
acid is added, and the tannate digested with recently precipitated lead 
oxide. The alcoholic extract from this is precipitated with ether, tiie 
precipitate dissolved in weak alcohol, and carbonic anhydride is 
passed through the liquid for several hours to i*etfiove lead. The 
solution is then evaporated at a low temperature and dried in n 

4/2 
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vacuum. Strophanthin thus obtained is imperfectly crystalline, 
neutral, intensely bitter, freely soluble in water, less so in rectified 
spirit, and nearly insoluble in ether and chloroform. It bums without 
residue, and the results of analysis agree fairly with the formula 
CjoHsiOio. Nearly all acid reagents cause its solutions to become turbid, 
and the liquid is then found to contain glucose. This decomposition 
is also produced by hydrogen sulphide, especially when heated. Many 
organic acids, and all mineral acids, except carbonic, resolve stroph¬ 
anthin, even in the cold, into glucose and a substance which the author 
names strophanthidin. Therefore, neither hydrogen sulphide nor acids 
(especially mineral acids) should be used in the preparation of stroph¬ 
anthin. The crystalline product obtained by Hardy and Gallois in 
1877, by extracting the seeds with rectified spirit acidified with hydro¬ 
chloric acid, was supposed by them to be strophanthin ; and as it 
failed to yield glucose when heated with dilute sulphuric acid, they 
inferred that strophanthin is not a glucoside. But there can be little 
doubt, both from the mode of its preparation and also from its reac¬ 
tions, that their product was strophanthidin. R. R. 

Strophanthus and Strophanthin, By E. Mebk (Pharm. J. 
Tr IVs. [ 31,18, 72).—When the fatty oil in the seeds of Strophanthus is 
extracted by ether previously to treating them with alcohol, the ethereal 
solution will also contain a certain amount of strophanthin, and to 
this circumstance the small activity of the alcoholic tincture of 
strophanthus of commerce is in part due. The author obtains stroph¬ 
anthin as a white, crystalline powder which melts at 185° and vola¬ 
tilises without residue. R. R. 

Strophanthus and Strophanthin. By W. Elborne (Pharm. J. 
Trans. [3], 18, 219).—The following process for preparing strophan- 
thin obviates certain objections to which Gerrard’s process is open. 
The seed in fine powder is mixed into a thin paste with water to which 
10 per cent, of alcohol has been added; this is set aside for 12 hours, 
then agitated with six times its volume of absolute alcohol, and, after 
six hours, is filtered. The residue is washed with rectified spirit, and 
the washings added to the filtrate, and from the whole four-fifths of 
the alcohol is removed by distillation. To the remainder, solution of 
lead Bubacetate is added, and the mixture is heated to 100®, filtered, 
and allowed to cool. The lead is then removed from the cold filtrate 
by precipitation with hydrogen sulphide ; the filtrate is agitated with 
amyl alcohol, which dissolves out the strophanthin and yields it on 
evaporation as a colourless film that crumbles on removal into a non- 
deliquescent, white powder. R, R. 

Chlorophyll. By A. Tschibch (Chem, Centr., 1887, 669).—Phyl- 
locyanic acid is obtained by dissolving crude cblorophyllan in concen¬ 
trated hydrochloric acid, and precipitating with excess of water. This 
substance can also be obtained in minute crystals from solutions in 
alcohol and ether. Its spectrum agrees with that of cblorophyllan; 
it also gives a zinc compoufid containing 11*07per cent, of the metal; 
with alkalis it forms very soluble ootnbinations. The formula 
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is provisionally assigned to this compound. The proportion 
ot phyllocyanio acid present, which appears in leaves in the form of 
chlorophyll, can be estimated by the chemical or spectroscopical 
methods. In the dark-brown leaves of the Fuchsia ovata^ the propor¬ 
tion of the absorbing chlorophyll matter varied from 2*5 to 5 per cent, 
of the dried substance, apart from the ash of the leaves ; the presence 
of copper diminishes the fluorescence. V. H. V. 

Preparation of Picrocarmina By L. Gedolst (Ghem. Geutr., 
1887, 599^.—In order to prepare picrocarmiu for microscopical pur¬ 
poses the following method is proposed. About half a gram of 
carmine is dissolved in 100 c.c. of water containing 5 c.c. of a 1 per 
cent, solution of soda: the solution is then boiled, Altered, and made 
up again to 100 c.c. To neutralise the liquid, it is mixed with an 
equal volume of water; a 1 per cent, solution of picric acid is then 
added, which causes at tirst a turbidity which subsequently disappears ; 
the non-disappearance of the turbidity serves as an indication that the 
point of neatmlisation has been passed. V. H. V. 

Diastase. By L. SciiArtTLER {Ghem. Gdntr., 1887, 584).—Pure 
diastase is prepared as follows : —lO kilos, of light,, ground malt, 50 
grams of sodium hydrogen carbonate, and 12 to 14 litres of water are 
heated at 40*^, digested for two hours, the liquid drawn off, and 6 to 8 
litres more water added. After some time, the .secoxid supply of water 
is drawn off, added to the first liquor, heated at 05^, and passed 
through a sieve: twice the volume of alcohol is added and the clear 
solution drawn off; the residue containing the diastase is treated with 
a little warm distilled water, the solution separated from the undis¬ 
solved albumiiioids, and precipitated with alcohol. It is dried at 50® 
and then powdered. The yield is 1 to 1^ per cent. N. H. M. 

Pyridinepolycarboxylio Acids. By J. Wrbkr {Annaleu, 241, 
1—82).—Carbodinicotiuic acid, or 2:3 : 5 pyridinetricarboxyiic acid, 
cannot be obtained directly from pyridinetetracarboxylie acid, but it 
can be prepared by starting from symmetrical lutidiuedicarboxylic 
acid. On oxidation with the theoi'otical quantity of potassium per¬ 
manganate, a-methylciirhodinicotinic acid (2 : 8 : 5 «-picolinetricarb- 
oxjlic acid), C 6 ]SrHMe(COOH) 3 , is formed. It is isolated by acidify¬ 
ing the crude product with acetic acid and adding barium chloi-ide. 
The precipitate is washed and decomposed by a slight excess of dilute 
sulphuric acid. On evaporating the filtrate, a-methylcarbodinicotinic 
acid IS deposited in crystalline masses. The acid crystallises with 
1 mol. H^U. It turns yellow at 170®, and melts with decomposition at 
226°, forming a crystalline sublimate ; if kept at a temperature of 
150® for some time, it is converted into «-methyldinicotinic acid. Tlie 
free acid forms precipitates in solutions of silver, lead, mercuroua, 
cadmium, and zinc salts, also with barium aud calciutn salts in the 
presence of ammonia. The copper and silver salts, and the acid potas¬ 
sium salt, OsNHMeCCOOH)* + C 5 NHMe(COOH)vCOOK + 6HaO, 
are crystalline. 

a-Methyldlnicotinic acid^ C^NH 3 Me(COOH)a + HiO [Me ; (COOJdb)^ 
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= 2:3:5], is soluble in hot water, and is deposited on slowly coolinpr 
the solution in needle-shaped crystals. The acid melts between 245* 
and 250* with decomposition. The neutral solution gives crystalline 
precipitates with lead ( 08 H 5 N’ 04 Pb + 2 H 2 O) and cadmium salts, and 
a uorphous precipitates with the salts of silver and mercury. 

The hydrochloride, C«H 7 N 04 ,HC 1 + 1 or l^H^O, forms transparent 
crystals which rapidly become opaque on exposure to the air. 

Carhodinicotmic acid, C 5 NH 2 (COOH )3 + IIH^O, is formed by the 
oxidation of the preceding acid with potassium permanganate. Nitrate 
of silver is addend to the crude solution, the precipitate is dissolved in 
the minimum quantity of boiling nitric acid, and on cooling, the acid 
silver salt crystallises out. The free acid is liberated by the action 
of hydrogen sulphide on the silver salt. Tt dissolves freely in 
hot water, and form.s colourless crystals. Prolonged heating at 150* 
completely converts the acid into diuicotinic acid which melts at 323” 
with decomposition. 

ft-Carhocivcliomeronic acid (3 : 4 : 5-pyridine tricarboxylic acid), 
C5NI"T2(C00H)3 -f 3 H 2 O, can be prepared by cf>nvertiug 4-phenyl- 
pyridinetetracarboxylic acid into 4-plienyldinicotinic acid and oxidising 
the phenyl in this acid to carboxyl. A much better yield is obtained 
by heating pyridinepentacarboxylio acid or its acid potassium salt, 
G5N(C001Fr)3(C00K)2 -f 35 H 2 O. The crufle product is converted 
into the silver salt, which is decomposed by hydrochloric acid yielding 
a mixture of cinchomcronic and ^-earbocinchomeronic acids. The 
former is span’ngly soluble in water. /i^-CarbocincliomeroTUC acid crys¬ 
tallises in plates and melts with.decomposition at 261*. The silver salt, 
C 6 NH 2 (COOAg )3 + 2 H 2 O, and the calcium and barium salts are crys- 
t illine. 

Birheronic acid is neither identical with ^-carbocinchomcrctnic acid 
nor with carhodinicotinic acid. It must therefore be regarded as 
i*'-carbocincbomeronic acid. 

Symmetrical and unsymmctiacal pyridinetetracarboxylic acids have 
been prepared, but not the “consecutive isomeride 2:3:4: #5-pyri- 
dinetetracarboxylic acid. Lutidinetricarboxylic acid is converted in^o 
2 : 4-dimethyldinicotinic acid fMe 2 : (COOH )2 = 2 :4 : 3 : 5] at 175* ; 
this crystallises in yellow needles containing 2 mols. H20. The acid 
loses its water of crystallisation at 130*and melts at 255° with decom¬ 
position. The hydrocliloride crystallises with 1 or ^ mol. H 2 O. The 
plafinoohloride, (C 9 NH 804 ) 2 ,H 2 PtCl 6 , forms orange-coloured plates, and 
is decomposed by water. On oxidation with potassium permanganate, 
2:4-dimethyldinicotinic acid yields a mixture of pyridinetetracarb¬ 
oxylic and 4-methylcarbodinicotinic acids. The tetracarboxylio acid 
[(C00H)4 =: 2: 3 : 4: 5] crystallises in prisms containing 2 or 3 mols. 
H 2 O. At 120* it begins to lose carbonic anhydride, yielding /S-carbo- 
cinchomeronio acid. The barium salt, C9NH08Ba2 + 4U^O, is pre¬ 
cipitated on adding barium chloride to a solution of ammonium 
pyridinetetracarboxylate. The acid silver salt, 

C5NH(COOHXCOOAg)3 + C,NH(COOAg)4 -h IH 2 O, 

is precipitated on the addition of silver nitrate to the acid in the 
pi esence of a small quantity of nitric acid. 
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ii^Methylcarhodinicottnic acid or 2:3; h-picolinetricarhoxylic acid^ 
[Me: (OOOH )8 = 4:2 : 3 : 6 ], is less soluble in water than the tetra- 
carboxylio acid. It crystallises with 1 mol. H^O in needles and with 
2 mols. H 2 O in prisms. When the acid is heated at 205®, it turns 
yellow and slowly loses carbonic anhydride, forming a black porous 
mass; at 258—260® a rapid evolution of gas takes place, and the mass 
swells tip to three or four times its original volume. The free acid 
produces in silver, lead, copper, and mercurous salts precipitates which 
become crystalline after a time. In presence of ammonia, tlie acid gives 
crystalline precipitates with calcium and barium salts. In hot solu¬ 
tions, cadmium sulphate produces a crystalline precipitate which re¬ 
dissolves on cooling. Ferrou.s sulphate gives rise to a deep-red 
coloration. The constitution of the acid is verified by the fact that 
the calcium salt on dry distillation yields the 7 -picoline describcid by 
Lange (Abstr., 1886, 256). W. C. W. 

New Dimethoxyquinoline. By G. Goldschmikdt {ILynatsh. 
Cheni.^ 8, 342—348).—In the cour.se of experiments made to ascertain 
the position of the methoxy-groups in papaverine, the author prepared 
a dimethoxyquinoline from the nitro-ciimpound of veratric acid, 
COOH*Cfill 3 (OMe )2 = (1:3:4), by reducing this wdth tin and hydro¬ 
chloric acid, and directly condensing the stannochloride of amido- 
veratric acid with glycerol, according to Skraup's method. 

The dimethoxyquinoline so obtained was an oil, the boiling point 
of which was not determined. The hydrochloride obtained by dis¬ 
solving the base in dilute hydrochloric acid forms large, white needle.s, 
easily soluble in wattu*, sparingly in alcohol. The plntiuochloride is a 
bright yellow, crystiilline powder. The picrate is obtained in slender, 
yellow needles, which melt at 257® with violent decomposition. Tho 
chromate consists of a bright yellow, crystalline powder. 

The position of the nitrogen to the methoxy-groups in this com¬ 
pound is not certain, since the position of the nitro-group in the 
nitroveratric acid is not definitely known, but the most probable 
position is [OMe : OMo : NO 3 = 2 : 3 : 4]. G. H. M. 

Synthesis of Hydroxyquinolinecarboxylic Acid. By E. 

Lippmann and F. Fleissnkr {Monafsh. Chem,, 8, 311—326).—The pre¬ 
paration and pi’operties of this acid have been previously de.scribed 
(this vol., p. 63) ; the authors, however, find that a larger yield is 
obtained when a smaller quantity of potassium hydroxide is used 
than was previously recommended. The pyridinediearboxylic acid 
obtained by oxidation wdth alkaline permanganate has now been 
identified with Hoogewerff and van Dorp’s quinolinic acid, since when 
heated it loses carl>onic anhydride, and is converted into nicotinic 
acid. This acid must therefore be orthohydroxyquinolinecarb- 
oxylic acid. When brominated, the acid yields dibromhydroxy, 
quinoline. 

When o-hydroxyquinolinecarboxylic acid is treated with nascent 
hydrogen Jn acid solution, it yields fetrahydrohudroxyqumolinecarh- 
oxylio acid. This forms brilliant, quadratic crystals, which melt at 
265® with decomposition ; it is sparingly soluble in water and alcohol, 
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insoluble in benzene, ether, or chloroform. The aqueous solution 
has an acid reaction, reduces silver nitrate, and gives precipitates 
with salts of the heavy metals. Iron salts give a characteristic cherry- 
red coloration with the acid solution. Dilate nitric acid gives the 
nitrate, which forms brownish-yellow needles. 

The sulphate and acetate are sparingly soluble in water. The nitroso^ 
compound forms a white crystalline precipitate melting at 195°, which 
is slightly soluble in water or dilute acid, with a cherry-red coloration. 
When treated with ethyl iodide and alcohol, the tetrahydro-acid 
gives the hydriodlde of ethyltrihydroh7/droxyqm7wUnecarbo^ylie acid^ 
which forms large white needles, easily soluble in hot water, more 
sparingly in cold. EthyltrlhydrohydroxyquinoUnecarboxylic acid is 
obtained in beautiful prisms, when the hydriodide is decomposed with 
ammonia; it melts at 220°, and is very sparingly soluble in all solvents. 
Measurement of the crystals gave a : 5 : c = 1 : 1*510 : ?. 

Parahydroxyquinolinecarboxylic acid is obtained when parahydroxy- 
quinoliue, soda, and carbon tetrachloride are mixed in alcoholic 
solution, and the whole boiled for 2 to 3 hours. When purified, the 
acid separates as a white, flocculent precipitate, which melts at 220^ 
and gives a blood-red coloration with iron chloride. The barium salt 
forms slightly soluble, stellate prisms; the copper^ silver, and lead salts 
are almost absolutely insoluble. The hydrochloride obtained by dis¬ 
solving the acid in dilute hydrochloric acid is easily soluble in hot 
water, sparingly in cold; when dried over lime, it does not lose hydro¬ 
chloric acid, thus differing from the analogous ortho-compound. The 
platinochloride is a dark-yellow, crystalline powder. Attempts to 
form a Aydro-acid were unsuccessful. When oxidised with alkaline 
potassium permanganate, the acid yields quinolinic acid, so that this 
acid must also be regarded as a parahydroxyquinolinecarboxylic acid. 

G. H. M. 

Tetramethyldiquinolyline from Benzidine, By C. Sohestopal 
(J? er., 20, 2506—2510). — Tetramethyldiquinolyline, is 

obtained by heating benzidine (1 mol.) with acetone (4 mols.) and 
concentrated hydrochloric acid at 180° for two days, and subsequently 
precipitating the base with an alkali; methane is formed during the 
reaction. A second method of preparation consists in saturating a 
mixture of acetone and paraldehyde in molecular proportions with 
hydrogen chloride, and after some hours heating the product with 
benzidine and concentrated hydrochloric acid in a reflux apparatus. 
The base crystallises in nacreous scales, melts at 232°, and is insoluble 
in water, sparingly soluble in ether, and readily soluble in alcohol. 
The hydrochloride, 023H2oN2,2HCl, crystallises in white, glistening 
needles, and is readily soluble in water, sparingly soluble in alcohol; 
the sulphate, Ca2H2oN2,H2S04, crystallises from water in small, white 
needles, and from alcohol in large, rhombic prisms; the dichromate, 
C 22 HaoNa,H 20 r 307 , crystallises in small, oranga-yeQow needles, which 
become brown on exposure to light, and are sparingly soluble in water; 
the platmochloride, CaaHaoNayHaPtClg, crystallises in flat, reddish-yellow 
needles, and the picrate is insoluble in, water and cold alcohol. The 
methiodide, 02 jH 2 oN’ 2 , 2 MeI, ciystallises in yellow needles, melts at about 
27u° with decomposition, and is readily soluble in water and aloobol| 
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insolable in ether; the ethiodide, 022 H 2 olf 2 , 2 EtI, crystallises in large, 
flat, straw-coloured needles, melts at 158° with decomposition, and is 
soluble in alcohol and water, insoluble in ether; the hydrochloride of 
the chlonodide^ C 2 *H 2 aN 2 , 2 ICl, 2 HCI, forms slender, flesh-coloured 
needles. When the base is heated with benzaldehyde in the presence 
of zinc chloride at 180^^ for 4 to 5 hours, a compound is obtained, which 
crystallises from alcohol in large, yellow needles. The constitution 
of this tetramethyldiquinolyline is probably represented by the 
, . .CH : CAiev^p .. .p „ ^CMe! CHs^ 

formula < cMe I N N : CMe W. P. W. 


Pyrazolone-derivatives from Ethyl Benzoylacetate. By L. 

Knorr and C. Klotz (iier., 20, 2545—2550).—Ethyl benzoylacetate, 
like ethyl acetoacetate, reacts with piienyJhydrazine, and yields 
diphenylpyrazolone, and inasmuch as ethyl suceinosucciuate (Abstr., 
1884, 1880) and ethyl oxalacetate (this vol., p. 234) also form 
pyrazolone-derivatives under similar conditions, this reaction seems 
to be characteristic for ethyl salts of ketonic acids of the general 
formula R-CO-CH/COOEt. 

CO'Cll 

Diphenylpyrazolone^ obtained by the action of 

phenylhydrazine on ethyl benzoylacetate, melts at 137°, and is very 
sparingly soluble in water, sparingly soluble in tther and light petro¬ 
leum, readily soluble in alcohol, chloroform, benzene, and acetic acid. 
The hydrochloride^ Ci 5 Hi 2 N 2 (),HCl, crystallises in small, white needles, 
and is readily soluble in alcohol ; the sulphate^ Ci 5 Hi 2 Na 0 ,H 2 S 04 , melts 
at 237°. On treatment of its alkaline solution with sodium nitrite, 
isonitrosodiphenylpyrcizoloney C 3 N 2 Ph 20 I NOH is formed ; this melts at 
197—2UU°. Dipkeuylpyrazoloneazohemene^ C 3 HN 2 Ph 20 *N 2 ph, is ob¬ 
tained when diazobenzene chloride is added to a cooled solution of 
diphenylpyrazolone in acetic acid; it crystallises in matted needles, 
and melts at 170—171°. 

Diphenylpyrazolone, when heated with an excess of benzaldehyde, 
is converted into benzylidenediphenylpyrazolone^ C 3 N 2 Ph 20 I CBPli, 
which crystallises in slender needles, and melts at 147°; when, how¬ 
ever, an excess of diphenylpyrazolone is employed, henzylidene^his-di- 
phenylpyrazolone^ CsHNsPhaO’CHPh-CsiiNiPhoU, is also obtained ; this 
forms colourless crystals, melting at about 220 °. Bis-diphenylpyrazo^ 
lonBy C 30 H 22 N 4 O 2 , is formed by the oxidation of diphenylpyrazolone 
with pheuylhydraziiie at the boiling point; it melts above 380°. 

On treatment with methyl alcohol and methyl iodide at 100 ° in a 
sealed tube, diphenylpyrazolone yields diphenylmethylpyrazolone^ 

riQ p IJ 

This compound crystallises in white needles, 

melts at 150°, and is sparingly soluble in hot water, ether, and light 
petroleum, readily soluble in alcohol and acetic acid. The hydros 
chloride^ Ci<iHuN 2 O,H 01 , crystallises in satiny needles, and is decom¬ 
posed by water; the ferrocyanide, (Ci 6 HuN 20 ) 2 ,H 4 Pe(CN) 6 , is a white, 
crystalline precipitate; the picrate^ 0 i 6 HuN 20 ,CeH 2 (N 02 ) 30 H, melts 
at 170°. With bromine, diphenylmethylpyrazolone yields an additive 
product, which on treatment with water is converted into the substi^ 
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tutian derivative CiaHi8N20Br; this melts at 110—120^ and is solable 
in water. W. P- W. 

Weyrs Reaction for Creatinine. By J. Guareschi (Chem. 
Centr.^ 1887, 580).—Weyl has shown that a red coloration is produced 
on the addition of a few drops of sodium nitroprusside and soda to a 
solution of creatinine; Salkowsky has further shown that the addition 
of acetic acid causes a bluish-green coloration. According to the 
author, this reaction is not re.stricted to creatinine, but is common 
also to substances allied to it, such as thio- and methyl-hydantoin, and 
compounds derived from them. Thus if carbamide or thiocarbaraide 
is melted with an amido-acid, the product gives the above reaction. 
It is apparently characteristic of compounds containing the glycollyl- 
group (jH 2 ‘CO, associated with two nitrogen-atoms. V. H. V. 

Cryptopine and its Salts. By E. Kauder (Pharm, J.Tram. [3], 18, 
2t50).—To the mother-liquor from which codeine, narceine, theViaina, 
and papaverine have been separated in the usual way, sodium hydroxide 
is added in excess, and the resulting precipitate is washed with hot 
water, and redi-ssolved by hydrochloric acid. The solution on cooling 
forms a gelatinous mass, which changes in two or three days into 
soft crystals. These are collected, redissolved in hot water, the hot 
solution filtered through charcoal, and allowed to cool, when it gela¬ 
tinises and crystallises. The dried crystals are finally dissolved in 
hot alcohol, from which on cooling pure white crystals of cryptopine 
liydi*ochloride are obtained in soft masses, but without any gelatinous 
character. From a warm aqueous solution of this salt, ammonia pre¬ 
cipitates the alkaloid in nduute crystals. Cryptopine undergoes little 
or no decomposition when treated with hydrocliloric acid, thus differ¬ 
ing from other opium alkaloids. The normal sulphate of cryptopine 
d(»es not crystallise; the acid sulphate gelatinises as the solution cools, 
and the jelly shows but slight signs of crystallisation after remaining 
for weeks. Normal cryptopine meconate is not soluble in cold, but 
is slightly so in boiling water. The analytical results correspond with 
the formula (C2iHn3N06),C7H407 -f lOHaO. Probably it is in this 
form that cryptopine exists in opium, all kinds of which contain 
it in varying amounts. Its physiological efiects have not yet l)een 
examined. R. R. 

Cinchona Alkaloids. By W. J. Comstock and W. Koenigs 
(Per., 20, 2510 — 25^7).— The action of bromine on cinchine 
in chloroform solution (this vol., p. 282) gives rise to two 
cinchine dibromides in about equal proportions; that already de¬ 
scribed is now termed a- and its isomeride )8-cmchine dibromide. 
The two compounds can readily be separated by treatment with hot, 
dilute hydrobromic acid, since the a-dibromide crystallises out in 
concentrically-grouped needles, whilst the )8-dibroniide remains in 
solution. fls-Oiuchine dibromide crystallises in monoclinio forms; 
a; 5: 6* = 0*95699 : 1 .* 0*86861; /3 = 65® 52'; observed faces, c»Poo, 
coP, ^co, and H-P. /^-Cinchine dibromide melts at 133 —X34®, and 
crystallises in rhombic forms; a; 5: c == 0*55524; 1: 1*2017; observed 
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faces, f CO, Pco, OP, and H—g ’ • a-dibromide is not convei'tcd 

into the /8-compound or mce versd by prolonged heating at ISC'", and 
it is somewhat more soluble in alcohol and ether than its isomeride. 
Hot dilute nitric acid dissolves the a-dibrornide, and tlie nitrate on 
cooling separates in colourless crystals; whilst the jS-derirative, 
when similarly treated, is obtained in a form resembling that of 
recently precipitated silica. Both compounds yield zincochlorides, 
which crystallise in colourless needles, and melt almost simultaneously 
at about 250®. The dibromides sepamted from the nitrates or zinc 
salts melt at their original temperatures, although both are converted 
into the same dehydrocinchine on treatment wif.li alcoholic potash. 

Cinchonine, on bromination in a mixture of alcohol and cliloroform 
at the ordinary temperature, also yields two dibioinides, and tlie.se 
can be ^separated by the method employed with the a-cinchine-deri- 
vatives. The a-dibromide, the isomeride already described {lor. 
crystallises with 1 mol. H-iO, whilst the /3-compound crystallised 
under similar conditions is always anhydrous. Both derivatives 
yi(»ld sparingly soluble salts, which seem to crystallise clifBerently, and 
the liydrobromide of the /3-compound is more readdy soluble in hot, 
dilute hydrobromic acid. 

Chinine dihroHiide, C2t»Hj2Br2N20, is obtained by the action of bro¬ 
mine dissolved in chloroform on a chloroform solution of chinine. 
The hydrohromide^ CwH22Br2N20,2HUr + is a citron-yellow, 

crystalline mass, sparingly soluble in cold water, alcohol, and excess 
of hydrobromic acid. When the base is heated with alcoholic potash 
for Severn to eight hours, it yields ('2oll2oN20, which, 

after repeated recrystalHsation of its tartrate, is obtained as a thick 
oil, slowly solidifying to a mass of long needles. It crystallises with 
at least 3 mols. H 2 O, melts above 4U°, and is almost insoluble in 
water, readily soluble in alcohol, wood-spirit, and ether. The solution 
in sulphuric acid has an intense greeiiish-blue fluorescence, and on the 
addition of chlorine and ammonia becomes green. The hydrohroinide 
forms yellow crystals, and is readily soluble in water, less so in 
alcohol. 

Ilydrochloroqtiininef C2oH25ClN202, is formed when quinine hydro¬ 
chloride is treated with 10 times its weight of hydrochloric acid 
saturated at —17®, and allowed to remain for a week at the ordinary 
temperature; the base is precipitated by ammonia and purified by 
conversion into its nitrate, which is then repeatedly crystallised from 
very dilute nitric acid, Jt melts at J8G—187®, and is insoluble in 
water, but crystallises well from ether and alcohol. The nitrate 
forms colourless crystals, is very sparingly soluble iu dilute nitric 
acid, and its aqueous solution fluoresces an intense blue, and gives 
the green coloration on treatment with chlorine-water and ammonia. 
Ht/drobrantoquminey C 2 oH 25 BrN 202 , obtained by the action of hytlro- 
bi*omic acid saturated at —17®, on quinine dihydrobroniide in the 
cold, yields a well-crystallised acid hydrochloride and hydrobromide; 
the latter has the composition C2oH2flBrN202,2HBr. Neither the hydro- 
chloro- nor the hydrobromo-quinine ai*e soluble in aqueous potash, but 
on treatment for 50 days at the ordinary temperature with 10 times 
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its weight of hydrobromio acid saturated at —17°, acid quinine bydro^ 
bromide yields a compound, UaoHj 7 Br 8 NaOa, which dissolves com¬ 
pletely in dilute aqueous potash, and is precipitated from the solution 
by carbonic anhydride. It is soluble in ether, and its solution in 
sulphuric acid shows no fluorescence. 

Uijdrochlorocinchonine, CigHasClNaO, obtained in a similar manner 
from cinchonine hydrochloride, melts at 212—213®. The dihydro- 
chloride crystallises in well-formed prisms. When the base is heated 
with alcoholic potash for 10 to 12 hours, it loses chlorine and 
seems to be converted, like the hydrobromo-derivative, into isocin¬ 
chonine and a small quantity of cinchonine. Hydrobromocinchonine, 
CigHa^jBrNaO, prepared similarly from cinchonine dihydrobromide, 
is identical with the base obtained by Skraup {Annaleny 201, 324), 
and when heated with silver oxide, yields as stated by him silver 
bromide and an organic base of peculiar odour recalling that of 
acetamide and piperidine; this change, however, does not occur in 
the cold. The same odour is produced when hydrobromocinehonine 
is heated with dilute sulphuric acid and lead dioxide or manganese 
dioxide with the addition of some silver sulphate, and the product 
afterwards saturated with an alkali; cinchoiiic acid is also formed 
during the oxidation wirii manganese dioxide. 

hocinchonmey CwHinNaO, is formed when hydrobromocinehonine 
(1 part) is heated in a reflux apparatus with potassium hydroxide 
(2 pyrts), and alcohol (30 parts), until the base is free from bromine. 
At the same time, cinchonine is also obtained, and the two bases are 
separated by treatment with ether; the small quantity of ciuchonine 
is then removed by converting the residue obtained from the ethereal 
solution into the zincochloride, and crystallising from nque^ms 
zinc chloride, in which sol vent the isocinchonine compound is sparingly 
soluble in the cold. Isocinchonine melts at 125—127®, and, unlike 
cinchonine, is extremely soluble in alcohol, ether, benzene, carbon 
bisulphide, chloroform, and ethyl acetate. With acids, it yields for 
the most part soluble salts, and when carefully heated in small 
quantity volatilises without decomposition. The zincochloride^ 
Ci 9 H 22 N 20 , 2 HCl,ZnCl 2 , crystallises in small, colourless needles and 
melts at 260—262®. 

Hydrohromocinchine, Ci 9 H 2 iBrN 2 , obtained by dissolving cinchine in 
10 times its weight of hydrobromio acid saturated in a freezing 
mixture of ice and salt, and allowing the solution to remain for 
two days, crystallises from ether in monoclinic forms; a : 5 : c = 
0*85412 :1: 0*82801; 0 = 63® 7'; and is isomorphous with :t-cincbine 
dibromide (m. p. = 113°). It melts between 105® and 116®, and dissolves 
readily in alcohol, ether, &c., but only sparingly in light petroleum. The 
zincochloride crystallises well. Cinchine does not seem to form addi¬ 
tion com|K)un(ls with 2 mols. of a haloid acid or 2 mols. of bromine. 
/3-Cinchine dibromide, for exanjple, when treated with bromine in 
cldoroform solution, yields a perbromide, which is converted into the 
unaltered base on the addition of sodium hydrogen sulphite; whilst 
cinchine, when heated with concentrated hydrobromio acid at 100®, 
yields a base which could not be crystallised, and which seems to 
contain somewhat less bromine than hydrobromocinchine. 
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Sydrohromofhhydrocinchonine, 0i9H2iBrN20, is prepared by allowinjf 
a solution of dehydrocincbonine in concentrated hydrobromic acid to 
remain for eight days. It forms anhydrous crystals, and melts at 
about 235°. The corresponding dehydrocinchonine dibromide could 
not bo prepared by the action of bromine on dehydrocinchonine in 
chloroform solution, but under these conditions a crystalline base 
melting at 228° is obtained, whose composition approximates to that 
of a monobromodehydrocinchonine, CioHioBrNgO. 

Pyridine*derivatives do not seem to form halogenated compounds 
when treated with hydrobromic acid saturated at —17®; tlius pyridine 
and quinoline are unaltered in the cold or when heated at with 
the acid ; tetrahydroquinolino is unaffected in the cold, and the tertiary 
base, CiiHnN, obtained by Fischer and Stoche (this vol., pp. 588 and 
976), which is probably a partially hydrogenated quinoline-derivative, 
and inethyllepidone are similai'ly uriattacked. From considerations 
based on the oxidation of cinchonine and quinine with chromic acid, 
the authors regard it as improbable that the quinoliiio-group in the 
molecule is hydrogenated, and since these alkaloids, together with 
cinchine and dehydrocinchoiiine, readily combine with a molecule of 
hydrogen bromide or chloride, it is evident th«at the addition must 
occur in the complex CioHiaNO, which seems to have the same con- 
stitution for both alkaloids. W. P. W. 

Preparation of Aconitine. By J. Williams (Pharm, /. Trans, 
[3], 18 , 238—240).—The dried, coarsely ground root of Aconitum 
napellus is exhausted with amyl alcohol, the solution is {igitated with 
very dilute sulphuric acid (1 : 600), the alkaloid is precipitated 
from the acid by sodium carbonate, and then dissolved either in 
alcohol or in ether, and allowed to crystallise. The necessary pre¬ 
cautions are detailed in the original. R, R. 

Curare. By R. Boehm (Cheni. Centr.^ 1887, 520).—Besides the 
active principle, curarine, contained in curare, the author has found 
a second base, curine^ which has no action on the organism. This is 
a white, microcrystallino substance, soluble iu water, readily soluble in 
alcohol, chloroform, and in dilate acids. The solutions give a thick, 
white precipitate with metaphosphoric acid. 

The separation of curarine is effected by means of platinic chloride ; 
it is a yellow substance. 0*35 mgrm. is sufficient to kill a rabbit 
weighing 1 kilo.; 0*003—0*005 mgrm. will kill a frog. N. H. M. 

The Alkaloids of Coca Leaves. By O. Hesse {Pharm. /. Trans. 
[3], 18 , 71).—The author disvseuts from Stockman’s opinion that 
amorphous cocaine is a solution of true cocaine in hygrine. Coca 
leaves finely divided, and extracted by ether, give on agitation of the 
ethereal solution with hydrochloric acid, a liquid which although at 
first non-fluoresoent, after a time becomes distinctly fluorescent, thus 
showing that hygrine is a product of subsequent decomposition. The 
amorphous bases easily separated from cocaine, give a platinum salt 
containing 18*44 per cent, platinum; but these are not homogeneous, 
for the author has been able to separate by fractional precipitation a 
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welUdefined base, which be bas called cocamim. This has the same 
composition as cocaine, Ci 7 HaiN 04 ; it dissolves readily in ether, 
alcohol, or chloroform, and on evaporation remains in an amorphous 
condition. Its hydrochloride, Ci 7 H 2 iN 04 ,HCl, is amorphous, neutml, 
and soluble in water and alcohol; when dried at 120° it loses weight, 
and eventually becomes insoluble in cold water, R. R. 

Separation of Hygrine from Cocaine. By W. 0. Howaud 
Pharm, J. Trans, [3J, 18 , 71).—In a liquor containing cocaine, 
hygrine, &c., neutralised by hydrochloric acid, platinum chloride 
produces a doubtfully semi-crystalline precipitate, part of which was ’ 
insoluble in water at The base of the soluble part, the author, 

identified as cocaine. The insoluble platinum salt was found by two* 
experiments to contain platinum, 18*48 per cent, and 18*6 per cent., ‘ 
and when decomposed in the usual way, it yielded a base that gave no' 
crystallisable chloride, did not smell of trimethylamine, had a bitter * 
taste, and was not decomposed by hot water; in which characters! 
it differs from hygrine as described by Lessen {Annalen^ 121 , 
374). Therefore, either Lossen’s base was impure, or the author’s is 
a different one, and amorphous coeai'ne may have no existence, but 
may be merely a solution of cocaiue in the base above described. 

R. R. 

Higher Homologues of Cocaine. By F. Gr. Novt (Pharm. /, 
Trans, [3J, 18 , 233—234).—These substances were prepared by 
heating benzoylecgonine with the homologues of methyl iodide. 

Ethylhenzoylecgonine^ Ci 6 Hi 8 EtN 04 , forms white, silky crystals or 
large monoclinic prisms, melts at 107—108°, and resolidifies at 90°. 
The hydrochloride crystallises in colourless needles or prisms; the 
platinochloride, (Ci8H23N04)4,H2PtCl6, forms yellow, rhombic plates; 
the aurochloride is obtained as a voluminous, yellowish-wlute pre¬ 
cipitate. Brornetlijlbenzoyleogonine, prepared from benzoylecgonine 
and ethylene bromide, C 2 U 4 BrCi 6 Hi 8 N 04 , could only be obtained as a 
colourless syrup. 

Propylbenzoyieegonine, C, 6 Hi 8 PrN 04 , crystallises in silky needles or 
colourless prisms, melts at 78—79*5°, and resolidifies at 65° ; it has a 
very bitter taste and is a powerful anaesthetic. 

Isobutylbenzoylecgonine, C 4 H 9 ‘CieHi 8 N 04 , crystallises in short, colour¬ 
less prisms, melts at 61—62°, has an intensely bitter taste and power¬ 
fully anaesthetic properties. The hydrochloride forms a hard, vitreous, 
yellow mass. A, J. G. 

Absorption of Light by Oxyhsemoglobin, By P. KbBgse 
BioLy 24 , 47—66).—The results of the present investigation 
corroborate Kupffer’s statement that the absorption coefficient of 
oxyheemoglobin increases each time the oxyhasmoglobin is reorystal- 
lised. 

In determining the absolute amount of hmmoglobin in blood by 
means of the spectrophotometer, it is best only to recrystallise once, as 
each recrystallisaiion increaaesL the error of observation. 

The use of dilate ammonia on the preparation of hasmogiqbisx 
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cryftf-als as recommended by Schmidt increases their solubility in 
i^'^ater. J. P. L. 

Action of Reducing Agents on Hsematin and Occurrence of 
the Products of Reduction in Pathological Urine. By C. Lb 

Nobel (Ghem* Centr,^ 1887, 538).—When hoematin is reduced in acid 
or alkaline solution, iron is eliminated and hoiniatoporphyrin is formed. 
Afterwards htBmatoporpkyrovHn (differing from h 801 natoporphyrin in 
solubility but nearly identical in its spectroscopic properties) is 
formed. The heematoporphyroidin is then transformed into Mac- 
"‘"^itunn’s uroheematin, tu^hich the author gives the name isokcBmato- 
porphyrin and lastly urMlinoidin is formed. This resembles urobilin 
in some of its properties; it can readily be converted into isohm- 
matoporphyrin and hexahydrolimmatoporphyrin. Maly’s hydro¬ 
bilirubin is not id(3ntical with Jaffe’s urobilin. Thei*e is no connection 
between the colouring matter of blood and Jaffe’s urobilin. In some 
pathological conditions, in wdiich it may be assumed the colouring 
matter of blood has decomposed, the above products of reduction 
occur in urine. N. H. M. 

Hemialbumose. By Axekfelu (Arch. Pharm. [3], 25, 696— 
697).— Pyrogallol is a better precipitant for this albuminoid than 
either ammonium sulphate, or nitric or picric acids, as more dilute 
solutions can be employed. Its sensibility is 10 times that of nitric 
acid. The author has detected hemialbumose in meal, bread, 
leguminous seeds, milk, and cheese. The usual method of detection 
consists in the precipitation of hemialbumose at the ordinary tempera¬ 
ture by nitric, acid, and solu>tii||jt of this precipitate on w^arming, but 
the pyrogallol test succeeds where this test fails. In milk after 
precipitating the casein l)v acetic acid, and the albumin and para- 
globulin by magnesium sulphate, 0*13 per cent, of hemialbumose was 
found in cow’s milk and 0*29 per cent, in human milk. All animal 
tissues excepting nerve'aJfcj^uscie substance contain hemialbumose. 

J. T. 
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Olycogen. By A. Cramer (Zeit. Biol., 24, 67—101).—The potash 
process for estimating-glycogen recommended by Kulz, has enabled 
the author to make an exhaustive study of the occurrence and relative 
distribution of glycogen in various tissues and organs. The following 
are some of the chief conclusions arrived at:— 

From the result of many determinations, the process leaves little to 
be desired from the point of accuracy. 

The glycogen in the muscular structure of both halves of the body 
is found, as would be supposed from theoretical considerations, to be 
equal. In the liver, the glycogen is equally distributed throughout: 
for th(S estimation of the glycogen therefore it is only necessary to 
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use a small portion. In the muscles of the heart, glycogen is un¬ 
equally disfributed, therefore the whole organ must be taken for the 
determination. 

Different groups of muscles vary in the amount of glycogen they 
contain, but symmetrical or corresponding muscles contain the same 
amount. 

Absolutely pure glycogen can be obtained from the skin of the 
human foetus or the cartilage of the foetus of an animal. 

In the estimation of the total amount of glycogen in the body, it is 
only necessary, as Bohn and Hoffmann have already pointed out, to 
take into consideration the glycogen in the muscular mass and liver, 
for the amount existing in other organs is not of suflScient import¬ 
ance. 

Lastly, the optical method proposed by Kulz is not so accurate as 
the method of weighing. J. P. L. 

Chemical Studies on the Torpedo. By T. Wayl {Zeit phyniol 
Chcm,^ 11, 525—528).—From the electrical organ of the torpedo, a 
substance, torpedo-mMcin, can be separated in the following way :—The 
organ is first extracted with cold, then with hot alcohol and ether; the 
residue is then cut into small pieces and extracted with dilute sodium 
hydroxide (0*1 per cent.). A solution is obtained of a faint-yellow 
colour, which is filtered and diluted with distilled water. On adding 
very dilute acetic acid to this, a white, floccnlent precipitate is 
obtained ; this is washed by decantation, redissolved in sodium 
and hydroxide, roprecipitated by acetic acid. After this process has 
been repeated five times, the precipifate is washed with alcohol, and 
dried, first in a vacuum over sulphuric acid, and then at 110°. An 
elementary analysis gave the following results:— 

I. Containing ash : II. Free from ash. 


c. 

H. 

N. 

0 . 

S. 

A.h. 

I. SI.60 

7-09 

l.S-00 

25-46 

1-02 

1-83 

II. 52-60 

7-2 

13-20 

26-07 

1-03 

— 


The ash contained lime, magnesia, and phosphoric acid. This sub¬ 
stance has the following properties: it is completely soluble in alkalis 
and is precipitable from such solutions by acetic acid; neutralisation 
with hydrochloric acid produces a precipitate soluble in excess of acid 
or alkali; it is precipitated from its solution in dilute hydrochloric 
acid by saturation with sodium chloride; when heated with sulphuric 
or hydrochloric acid, it yields no substance which reduces copper 
sulphate ; the solution in dilute sodium hydroxide is coloured red by 
a drop of copper sulphate solution; but on boiling no reduction 
occurs. A mucin with similar properties is also obtained from the 
fresh organ after its extraction with alcohol and ether. Gelatin 
was obtained also from the organ, best from the residue left after 
extraction with sodium hydroxide. The fresh organ yields a very 
small quantity of a globulin which can be extracted by a solution of 
sodium chloride or ammonium chloride. This is coagulated by heat 
at 55—60° C. 
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Abundant proteid cau liowever be obtained after the exposure of 
the organ to the air for some time; an acid reaction is also developed 
simultaneously. Probably the mucin yields a proteid as a decomposi- 
tion product. W. D. H. 

Nitrogenous Contents of the Digestiveyjuices. By Ellen- 
BEBGER and Hopmeister (Zeit phydol. Ghem., 11, 497—500).—This 
investigation was carried out in the same way as Goldschmidt's (this 
vol., p. 743), except that the food given was in all cases free from 
nitrogen. 

Three animals—one pig and two horses—were fed for some days 
on a diet poor in nitrogen, then for 24 to 36 hours on water only, and 
finally for three days in the case of the hor'^es, and 36 hoars in the 
case of the pig, on a diet consisting of starch and cellulose, free from 
nitrogeiv 

The animals were killed, and the stomach and small intestines 
were found to be free from food containing nitrogen ; the colon and 
rectum, and in one horse the ciecum, also contained remains of the 
first diet. The following tabic gives the results of the analysis of the 
digestive juices in various parts of the alimentary canal: — 


Amount of Proteid in 



r 

Stomach. 

Small intestine. 

Caecum. 

Colon. 

P'g. 

1*4 gr. 

16*32 gr. 

1*551 gr. 

4*6 gr, 

Horse 1 .. 

18-3 „ 

10 08 „ 

17-3 „ 

40-79 „ 

Horse 2 .. 

0-14 „ 

43-5 „ 

17-97 „ 

— 



Percentage of Nitrogen in 

^ _ 



r 

Stomach. 

Small intestine. 

Ciecum. 

Colon. 

Pig. 

0-3 gr. 

4*80 gr. 

O’47 gr. 

0*50 gr. 

Horse 1 .. 

1-4 „ 

0-28 „ 

0-17 „ 

0-2.5 „ 

Horse 2 .. 

117 „ 

100 „ 

0-19 „ 

— 


The largo quantity of nitrogen in the small intestine of horse 2 
was due tc an excessive amount of mucous and epithelial debris ; and 
the high percentage of nitrogen in the stomach of the horse compared 
with that of the pig, was due to the fact that the horses were killed a 
long time after a meal, so that the saliva had been absorbed, and only 
the gastric juice, which is rich in nitrogen, was pi*esent. 

W. D. H. 

Relation of Proteids to Digestive Ferments. By A. Stut/er 
(ZeiL physiol. Chem., 11, 529—536).—Previous researches having 
shown that the results of the natural and artificial digestion of 
proteids agree closely (this vol., p. 167), the present further investi¬ 
gations were undertaken as a .preliminary to extending the process to 
the investigation of the digestion of carbohydrates and of mixtures 
of proteid and carbohydrate material. These investigations were 
necessary, as the percentage of acid used (I per cent. HCl) in the 
previous experiments is too high for experiments in which the diges¬ 
tion of carbohydrates is expected to take place. Meat freed from fat, 
VOL, Lii, 4 g 
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two kinds of hay, and cake made from the seeds of Arachis 'hypogasa 
were the forms of food employed. A given weight (1 or 2 grams) 
was subjected to the action of different amounts of pepsin solution 
containing 0*2 per cent. HCl for 12 hours at the temperature of 
37—40°. 

It was found by estimating the undigested nitrogen that the 
optimum of pepsin digestion under these circumstances was obtained 
when the nitrogen in the food was— 

5 per cent., by 100 c.c. of pepsin solution, 

5-10 „ „ 200 

over 10 „ „ 400 „ „ 

to every gram of the food. 

On comparing the amount of nitrogen in the undigested residue 
with that left when 1 per cent. HCl was employed, it was found to be 
somewhat less in the latter case, as is shown by the following 
table:— 

Nitrogen left in the undigested residue— 


When 1 p. c. HCl was used. 

Flesh. 0*375 p. c. 

Hayl .... 0*339 „ 
Hay 2 .... 0*282 „ 


When 0*2 p. c. HCl was used. 
0*375 p. c. 

0‘390 „ 

0-340 „ 


The next point investigated was how much nitrogen remains undi¬ 
gested on treating the fodder successively with an acid pepsin 
solution and an alkaline pancreatic liquid, first when the pepsin solu¬ 
tion has an acidity of 0*2 per cent. HCl, and secondly when it has an 
acidity of 1 per cent. HCl. It was found that the difference was so 
small as to be inappreciable. 

The last question related to the comparative activity of the pan¬ 
creatic ferment when the solution is neutral and feebly alkaline 
(containing 0*25 per cent, of sodium carbonate), and in all cases it 
was found that the alkaline fluid was the more active. 

W. D. H, 

Comparative Absorption of Fish and Meat in the Alimem 
tary Canal. By W. 0. Atwatkr {Zeit Biol, 24, 16—28).—During 
an inquiry into the chemical composition of fish-flesh undertaken on 
behalf of the United States Fishery Commission, the author investi¬ 
gated the comparative nutritive value of fish and meat as nitrogenous 
food, by a series of feeding experiments in which a careful determin¬ 
ation of the nitrogen intake and output was made. 

Weight for weight in dry matter, fish is equivalent to lean or fat- 
free meat as a source of nitrogenous food. 

In the opinion of the author the importance of fish as a food for the 
mass cannot be too strongly emphasised. J. F* Xi« 

Digestion of Fibrin by Trypsin. A. Herrmann (Zeit phyml 
Chem., IX, 608—624).—Hasebroek (this vol., p. 609) has shown that 
the first products of the tryptic, like those of the peptic digestion of 
fresh fibrin, are two prote’ids which coagulate at 62—84° and 
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respectively. Otto (Abstr., 1884,1056) has also shown that the latter 
is jdenticai with paraglobulin. The present research is a further 
investigation of the same subject, as it seems remarkable that whilst 
fibrin is undoubtedly formed from fibrinogen, it should yield para- 
globulin on digestion. Fibrin was well washed with water, and 
subjected to artificial pancreatic digestion at the body temperatui*e for 
24 hours, or in some cases for a longer time at the atmospheric tem¬ 
perature. After this time, a small portion only was left nndissolved. 
Putrefaction was prevented in these experiments by the addition of 
thymol, or of ether sufficient to give the whole mixture a strong 
ethereal odour. The fluid product of digestion was saturated with 
magnesium sulphate; this produced an abundant precipitate, which 
was collected and dissolved by adding water; the solution so formed 
was a clear, slightly yellow liquid, and from it, by fractional heat 
coagulation, two proteids, one coagulating at 54—55°, and another at 
75**, were obtained. There was also a slight opalescence at 01°, prob¬ 
ably produced by a small amount of beteroalbumose; the presence of 
alburooses was also detected by the biuret reaction after the separa¬ 
tion of the prottuds coagnlable by heat. Both proteids were also 
shown to belong to this class of globulins by the fact that they were 
precipitated by dialysing the salts out from their solutions. By 
extracting fibrin with a 5 per cent, salt solution, a proteid coagulating 
at 75° and having the other properties of paraglobulin is obtained. 
The other globulin, that which coagulates at 55°, is, however, un¬ 
doubtedly a product of ferment action; it is always the more abun¬ 
dant of the two, and the more thoroughly that fibrin is washed free 
from paraglobulin by salt solution previous to digesiion, the less is the 
amount of paraglobulin in the product of digestion. The question 
whether this globulin coagulating at 55° is identical with either of the 
two proteids, fibrinogen or myosin, which coi.gulate at the same tem¬ 
perature, was not fully investigated. Its specific rotation was 
estimated as [«]d = 36’39°; whilst that of fibrinogen prepared by 
Hammarsten’s method was [«]p = 43°. Too much weight must not 
be attached to these numbers, as the opalescent character of fibrinogen 
solutions renders polarimetric observations difficult. 

Attempts to cause coagulation of the proteid by the action of fibrin 
ferment led to negative results. 

Boiled fibrin does not yield this product on digestion ; neither does 
serum-albumin, casein, nor pbytovitellin. W. D. H. 

Fermentation of Cellulose. By H. Tappbiner (Zeit. Biol, 24, 
105—119).—From exact quantitative experiments on the digestion 
of cellulose by the organised ferment contained in paunch contents, it 
is found that a small quantity of the carbon of the cellulose decom¬ 
posed is not accounted for by the products hitherto mentioned. At 
present, the author has not detected the product or products formed 
by this residual carbon. 

Asparagine when added to Naegali’s cultivating fluid, which was 
used in some of the fermentation experiments, acts somewhat curiously. 
When present in small quantity (0*6 per cent.), it does not undergo 
any deoomposition itself or influence the decomposition of the cellu- 

4^2 
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lose. When present in somewhat larger proportion (1*8 per ooni), 
jmrt of the asparagine undergoes decomposition with the cellulose. 
If the percentage of asparagine is as much as 3*5 per cent., it readily 
undergoes decomposition with formation of carbonic anhydride, 
nitrogen, volatile fatty acids, and succinic acid, but, in this instance, 
the cellulose undergoes no decomposition. 

A similar peculiarity is observed in the case of ammonium acetate. 
1 per cent, of ammonium acetate in Naegali’s solution undergoes 
no decomposition when the solution is infected with a small quantity 
of paunch contents in the absence of cellulose, but, in the presence of 
cellulose, rapid decomposition of the acetate takes plaoe without any 
action whatever on the cellulose. J. P. L, 


Aromatic Products of Putrefaction in Human Sweat. By 

A Kast (Zeit. physiol. Chem.^ 11, 501—507).—The analysis of the 
sweat is important because of the correlative functions of the skin 
and kidneys. The occurrence of indigo compounds in cases of ehro- 
midrosia has already been noted (Bizio, H. B. Hofmann), and Buisine 
(Gompt. rend., 103, 60), has shown that phenolsulphonic acid exists 
ill the sweat of the sheep. In the present research, by the use of hot 
air-baths, large quantities of sweat were collected; about 18 to 20 
litres in all. Excess of absolute alcohol was added, and sodium 
carbonate until it was faintly alkaline; it was then evaporated to a 
small volume on the water-bath. The relation of sulphuric acid (A) 
combined as sulphate to that combined as ethereal hydrogen sulphates 
(B) was then estimated with the following results:— 

In 200 c.c. of the concentrated sweat (=10—12 litres-of sweat), 


A = 0-2422. B= 0-022 , 5 = -^. 


In the urine of the same 


individuals collected at the same time, in 200 c.c. of unconeexArated 


urine A = 0-718, B = 0-448; 5 = 


_1 

16-02* 


By administering 10 grains 


of salol in three days to the same individuals, the quantity of the 

B 

ethereal hydrogen sulphates in the urine -was much increased; ^ = 


1-389 

1 


, whilst in the sweat, 


A 

B 


— : in other words the sweat, 
9-604 


unlike the nrine, remains fairly constant in composition. With 
.-egard to the other salts, the following relation was found to 
exist 

Chlorides. Phosphates. Sulphatei^ 

Sweat . 1 ; 0-0016 : 0 009 

Urine . 1 : 0-132 : 0397 


Favre (Compt. rend., 36, 721) gives the following relations:— 

Chlorides. Phosphates. Sulphates. 

Sweat . 1 ! traces : 0-043 

Urine .. 1 : 0-0969 : O’SS 

By the distillation of sweat, phenol was easily obtainfd, t/oA 
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recognised by Millon’s reagent. Another portion of sweat was 
acidified with hydrochloric acid, shaken with ether, the ethereal 
extract evaporated to dryness, and the residue taken up with water ; 
this solution showed the presence of aromatic oxy-acids by the red 
colour produced by Millon’s reag<*nt. Indoxylsulphuric acid was 
sought for by JafEe’s test, with negative results ; the same test gave, 
however, a red colour, showing the presence of scatoxyl. It is 
suggested that the blue colour of the sweat in chromidrosis is due to 
bacteria. W. D. H. 

Relation of T 3 rrosine to Hippuric Acid. By K. Baas (Zetf, 
physiol. Chem., 11, 485—491).—Many aromatic compounds which 
occur in the urine have been shown to bo decomposition products of 
tyrosine formed in the alimentary canal. The question as to whether 
hippuric acid is derived from tyrosine also, has been investigated by 
Salkows&i, Schotten, and Baumann, but the results obtained have 
been somewhat contradictory. The present research was carried out 
in human beings, and consisted in comparing the normal urine with 
lhat secreted during the adininistratiou of tyrosine. Tlie hi])puric 
acid was estimated by Schmiedeberg and Bunge’s method; and the 
amount of sulphates and ethereal hydrogen sulphates by Baumann’s 
method. The experiments show that giving tyrosine did not alter 
the amount of hippuric acid in the urine, and therefore that the 
normal formation of that acid does not result from the tyrosine in the 
intestine. The conclusion is also drawn that tyrosine does not always 
undergo putrefactive decomposition in the alimentary canal, but that 
in spite of the presorico of bacteria, it may bo wholly absorbed as such. 

W. D. H. 

Urinary Pigments. By L. v. TJdranszky (Zell, physiul. Chem., 
11, 5i}7—500).—On looking over the literature of the subject of 
urinary pigments, which extends from the beginning of the pi’esont 
centuiy, it is found that the following conclusions can be drawn from 
the work at present done on the subject:—(1.) By the action of 
oxidising agents, indigo-blue and other indigo compounds, for 
example, indirubin, can be obtained from normal urine. (2.) In 
most cases urobilin, which is identical with hydrobilirubin, is also 
jiresent. (3.) In addition to the foregoing, pigments are obtained by 
boiling the urine with mineral acids, and are jn-obably derived from 
the splitting up of certain chromogens in the urine by these strong 
reagents: to one of those, tlie name uromolamin is given. It is to 
the investigation of this third class of pigments that the present 
research is mainly directed. A liti’e of normal urine was heated for 
a quarter of an hour with 5 per cent, hydrochloric acid, and extracted 
with amyl alcohol; on evaporating the alcoholic extract, a brownish- 
black, amorphous residue was obtained weighing 0‘68 gram. This is 
the ordinarily 3 :^ceived method of obtaining this pigment. The 
experiment was repeated, using distilled water instead of urine, 
and a residue weighing U*5I gram was obtained, having the same 
chaiucters, including spectroscopic appearances. The prolonged 
action of ^drochloric acid in the cold has the same action on amyl 
alcohol. What this resinous substance is was not farther investigated ; 
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it was found, however, that the alcohol after distillation still possessed 
the same action on polarised light as previous to the separation of the 
pigment from it. This admixture of the resinous substance from tlie 
reagents used with the urinary pigment could not be prevented by 
attempting to wash the acid away from the alcohol by the use of 
water; it was not found possible to remove the acid in this way. By 
neutralising the mixture with chalk, however, the author considers he 
has been able to obviate this source of error. On account, however, of 
the unsatisfactory nature of amyl alcohol as a reagent, a method was 
sought for in which it was not necessary to employ it. The method 
ultimately adopted w’^as as follows:—Normal urine was evaporated to 
about one-sixth of its original bulk at 60®; 10 per cent, hydrochloric 
acid was then added, and after 48 hours the crystals of uric acid thus 
formed were filtered off. The filtrate was boiled for 18 hours, at the 
end of which time the remains of the uric acid with an abundance of 
pigment were precipitated; the filtrate had an orange-red colour; to this, 
chalk and sodium phosphate were added; the bulky precipitate which 
was formed carried down with it the remains of pigment. The preoipi* 
tate obtained from the urine by boiling was washed with cold water, hot 
water, alcohol, and ether, dissolved in dilute sodium hydroxide solu¬ 
tion, and precipitated by sulphui’ic acid. This was repeated three 
times, and the final product was a bright, brownish-black substance, 
occurring in plates, but easily powdered. It was insoluble in cold 
water, dilute alcohol, ether, and chloroform, sparingly soluble in warm 
water, absolute alcohol, light petroleum, and concentrated sulphuric 
and hydrochloric acids. It was easily soluble in amyl alcohol, con¬ 
centrated ammonia, but especially in solutions of potassium or sodium 
hydroxide. It can be heated to IIS*^ without decomposition; with 
soda-lime it yields ammonia; on dry distillation, it gives a smell of 
formic acid, and after complete combustion leaves a minimal amount 
of ash which contains no iron. The average quantity in which it 
occurs in urine is 0‘U3 per cent. By the action of potash, it yields 
ammonia, formic acid, acetic acid, butyric acid, palmitic acid (?), 
catechol, protocatechuic acid, and the residue is free from nitrogen, 
and has the following percentage composition:—Carbon, 62*26; 
hydrogen, 3*9; and oxygen, 33*84. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Nitrifying Microbes, By M. Miles (Bied. Centr., 1887,514—515). 
—Miles confirms Warington’s observation as to the length of time 
which elapses between the infection of the liquid and the commencement 
of the nitrifying process, and he finds that this period of quiescence may 
be cut short by introducing a minute quantity of another and earlier 
culture* When calcium carbonate was absent^ the microbes increased 
rapidly, but nitidfication seldom occurred, and microbes which bad 
been cultivated for some generations in liquid not containing oalcinm 
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carbonate, caused nitrification in dilute urine to which calcium 
carbonate had been added. It appears that those microbes which 
increase rapidly without nitrification are of peculiar aerobic forms, 
but if they cause rapid nitrification, then they belong to the anaerobic 
class. Solutions were tested for nitrous acid, but it was seldom 
found; when found it was in those solutions which gave no reaction 
for nitric acid, and in which micrococci appeared together with the 
true nitrifying microbe. E. W. P. 

Culture of Anaerobic Bacteria. Morphology of Butyric 
Fermentation. By M. Gruber (Ohem. Centr., 1887, 635).—Gela¬ 
tin, contained in a glass tube about 2 cm. wide, fused together at 
one end and drawn out to a neck 8 to 6 cm. long, and 3 to 4 cm. wide, 
18 inoculated, the tube placed in water at 30—35°, exhausted and 
sealed. The fused gelatin is spread over the surface of the tube by 
rotation. In using this method, the author found that the three bacteria 
known by the joint name of Clostridium hutyricum (^Bac, amylobacter)^ 
are capable of producing butyric acid and butyl alcoliol from carbo¬ 
hydrates. N. H. M. 

Distribution of the Nitric Ferment and its Function in the 
Disintegration of Rocks. By A. MuxVtz (A^m. Chim. Phys. [6], 11, 
J3G—144j.—The bare surfaces of calcareous, felspathic, micaceous, 
schistose, and other rocks at the summits of mountains in the 
Pyi’enees, Alps, and Vosges, yielded large numbers of the nitric 
ferment, which penetrates to a considerable depth in the cracks in 
the rocks, and is usjiecially abundant on surfaces which show the 
gi'eatest disintegration. Tliis organism is not killed by the lowest 
temperaturus of the Alps. 

The rocks concerned, especially those above the limits of vegetation, 
contain small quantities of carbon, whice make the rock blacken 
when heated. This carbon is derived from air and -rain. The author 
has previously proved that alcohol vapour exists in small quantities 
in the atmosphei-e. Direct experiments show that the nitrifying 
organisms will exist and produce nitrates with no other sustenance 
than the mineral constituents of the rock on which they aro placed 
and small quantities of alcohol vapour and ammonia suspended in a 
moist atmosphere. Some carbon is also found to have been deposited 
in or upon the rock on which the organisms are living. There is 
every reason to believe that these nitrifying organisms play an im¬ 
portant part in the superficial disintegration of rocks even at the 
highest levels. C. H. B. 

Methane Fermentation of Acetic Acid. By F. Hoppe-Setlee 
(Zvii, physioL Ohem.j IX, 561—568).—Calcium acetate w’as dissolved 
in water, and river n(iud added to the solution in a flask. The mix¬ 
ture was allowed to stand at the atmospheric temperature for seven 
months, during which time the gas which was evolved was collected 
over mercury and occasionally analysed. For the first few weeks, 
some atmospheric nitrogen was present in the mixed gases, but after 
this time cai^bonic anhydride and methane were alone jiresent, in the 
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proportion 1 ; 2 approximately. The residae in the flask consisted 
almost entirely of calcium carbonate* The decomposition which had 
occurred may be represented thus: ( 0 aH 808 )aCa + H 3 O = COaCa + 
COg + 2 CH 4 . In addition to the calcium carbonate, there was also in 
the flask a small amount of sodium carbonate: this was derived from 
a slight impurity in the original salt used, together with some derived 
from the glass wall of the flask. There was also organic matter from 
the mud, and a large number of bacteria. The change is believed to 
be due to the agency of the bacteria, although to which special 
variety has not yet been ascertained. By an experiment similarly 
carried out with calcium lactate, carbonic anhydride and methane in 
the proportion of 1:2 were evolved, the residue being composed of 
calcium acetate. It is possible, therefore, that methane in the 
alimentary canal is not always derived from cellnlose. 

W. D. H. 

Formation of Starch in the Chlorophyll Granules. By 

G. Belluoi (Chem» Gentr,^ 1887,572).—In order to determine whether 
the production of starch under the influence of sunlight, and the 
subsequent reconversion during night time, is to bo regarded as a 
physiological or as a chemical change, the effect of the presence of 
various substances was tried. Chloroform, and to a slighter extent, 
ether vapour, destroy chlorophyll, and also prevent the transformation 
of starch formed during sunlight; carbonic anhydride also diminishes 
the function of the chlorophyll, but does not destroy it, if the action 
is not allowed to continue unintermittontly for 24 hours. The 
saccharification of starch proceeds in the dark, even in cut-off leaves, 
but more rapidly with free access of air. From these experiments, 
the author concludes that the phenomenon is a physiological and not 
a chemical change. V. H. V. 

Crystalline Deposits in Dahlia Tubers. By H. Lkitobb {Ann. 
Agronom.^ 13, 378—379).—In order to exhibit the sphere-crystals of 
inulin, the common plan is to soak sections of dahlia tubers in 
alcohol. The author having allowed a tuber to soak for seveml years 
in this liquid, finds the spheres of inulin with radial stria? grouped in 
the peripheral region of the tuber. But besides these he has noticed 
spheres composed of an araorphons nucleus surrounded by an envelope 
formed of radiating needles. These crystals abounded in the pith 
and inner portions of the parenchyma. They leave after combustion 
a mineral residae of the same shape as the crystals, consisting of 
calcium phosphate. The amorphous nucleus consists of an organic 
substance which is neither inulin nor fatty matter. 

J. M. H. M. 

Absorption of Ammonia by Clay. By W. Wipprbcht {BUd. 
Oentr.y 1887, 517—618).—The experiments were made on a clay from 
Texas. All ammonia was removed from the clay previous to the 
experiments by heating at 400^ The following conclusions are 
drawn. Moist clay contains more ammonia than drier clay. If the 
moisture remains constant, the more ammonia is absorbed the longer 
the clay remains exposed to the air. Dried clay when moistened 
and exposed for one day to the air, absorbs a considerable quantity 
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of ammonia. When moist clay is exposed to air, the loss of water 
is accompanied with a proportionately greater loss of ammonia; 
on the other hand, when clay is absoi^bing water from the air, it at 
first gains more ammonia than it would lose daring the evaporation of 
the same amount of water. A. J. G. 

Analysis of Onions. By C. A. Goessmann (Pharm. J, Trans. [3], 
18, 77—78) .—1000 parts of air-dried onions, without the leaves, con¬ 
sisted of 892 parts of water, and 108 of dry matter, containing 2*12 
parts of nitrogen, 0*48 part of sulphur, and yielding 4*36 parts of ash. 
The percentage composition of the ash was— 

KjO. NajjO. CaO. MgO. FogOs. SiOa. 

88-51 1-90 8*20 3-G5 0*58 3-33 15-80 

The sulphuric acid in the ash was not determined, because the 
0*48 part of sulphur in 1000 parts of the onion includes the total amount 
of sulphur present in any form. Whilst sulphur is an essential con¬ 
stituent of all plants, it is only in a comparatively few families that 
it exists in volatile combinations capable of imparting strong and 
offensive odours. As many plants of this kind when eaten by cows 
impart their odour to the milk, their absence 'e condition of good 
dairy farm pastures. R. R. 

Manurial Experiments with Various Phosphates. By Kkemp 
(Bird. Oenir.^ 1887, 525—527).—The crop was oats, and various phos¬ 
phates :—super, precipitated and basic cinder, w'cre used in combina¬ 
tion with Chili saltpetre. Very little or no gain was obtained by the 
addition of the phosphates. Analyses of the soil are not given. 

E. W. R 

Manuring with Various Phosphates. By W. Roberts {Bied. 
Cmtr., 1887, 528—530).—Superphosphate was compared wdth pre¬ 
cipitated and Ardennes phosphates as to its action on the growth of 
wheat. The Ardennes produced an intermediate crop, whilst that 
from the use of the precipitated phosphate was only an eighth of the 
n(3t gain by the use of superpliosphate. Further experiments on 
potatoes, roots, and buckwheat showed a similar result, the reduced 
phosphate lagging ftu* behind. E. W. P. 


Analytical Chemistry. 


Improved Form of Elliottfs Gas Apparatus. By J. B. 

Mackintosh (Amer. Ohem. 0, 294—296 ; compare Abstr., 1884, 
215). —The measaring tube is provided at the top with a three-way 
stopcock, and is thus permanently connected on the one side with the 
absorption burette, on the other with the explosion burette, the small 
funnel for the top of which is no longer required. 

A oonveuient method of pieparing oxygen for gas analysis is by the 
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action of hydrogen peroxide on an acidified permanganate solntipn in 
the absorption burette. H. B* 

New Mode of Testing for Nitrates. By E. Br^al (Ann. 
Agronom., 13, 822^—327).—The author utilises the tendency of dis¬ 
solved nitrates to accumulate in capillary spaces, or where evapora¬ 
tion is most active. One end of a strip of white filter-paper is 
immersed in the solution to be tested, the other end being freely ex¬ 
posed to tho air. After the lapse of 12 to 15 hours, if the solution 
contained only traces of nitrates, those will be found entirely con¬ 
centrated within a millimetre of the free end of the strip of paper. 
This is cut off, dried on a white surface, and moistened with a drop of 
phenolsulphonic acid, made by adding one part of crystallised phenol 
to one part of recently boiled pure sulphuric acid and diluting with 
two parts pure distilled water. A more or less intense red coloration 
indicates nitrates; when a drop or two of ammonia is added the colour 
changes to an intense blue or green. The filter-paper employed must 
be purified by repeated washing wdih pure distilled water. The 
delicacy of the test is considerable. One drop of a solution containing 
1 mgrm. of potassium nitrate in 1 c.c. of water gives with phenolsul- 
phonio acid an intense red coloration; this drop will contain about 
0‘025 mgrm. of nitric acid. If on^ drop of this solution is added to 
100 c.c. of water, and the strip of filter-paper immersed in it, nitric 
acid may be distinctly recognised after 12 hours in the millimetre of 
paper nearest the free end. This method, therefore, affords the means 
of detecting a quarter of a mgrm. of nitric acid in a litre of water, or 
1 in 4,000,000. If the strip of paper be partly immersed in moist 
soil, any nitrates in the soil can be very easily detected, and the 
method promises to become of much use in experiments on the rela¬ 
tion of nitrates to plant growth. J. M. H. M. 

Detection of Potaasimn by means of Sodium Bismuth 
Thiosulphate. By C. Pauly (Chem. Oenir.y 1887, 563).—The author 
has reinvestigated this reaction, firat proposed by Carnot, and finds 
that it is really characteristic for potassium, and can be applied with¬ 
out previous separation from most other metals. It consists in adding 
an alcoholic solution of sodium bismuth thiosulphate, when a yellow, 
crystalline precipitate of potassium bismuth thiosulphate, K 3 Bi(SsOs) 8 , 
is obtained. A. J. G. 

Determination of Alkaline Chlorides in Potashes. By H. 

FoCKfi (Cliem. Oentr.y 1887, 699).—In order to determine the propor¬ 
tion of sodium and potassium chlorides in potashes, the dissolved 
sample is neutralised with dilate sulphuric aoia, a few drops of normal 
soda added, and the whole evaporated. The residue is taken up with 
85 per cent, alcohol, the water required for the dilation of the alcohol 
being poured on the mass, and then the absolute alcohol added giudu- 
ally. After a time, the liquid is filtered, and the insoluble pOTtiou 
washed with alcohol; the mixed solutions are then evaporated, the 
residue dissolved in water, and the proportion of alkali-metaV snd 
chlorine determined in aliquot propori^ns respectively. V. H. Y* 
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Testing Copper Sulphate. By Baudoin (Ann, Agrmowi^ 13, 
319—321).—Copper sulphate being now largely employed for appli¬ 
cation to vines, it becomes of importance to test commercial samples, 
especially for the sulphates of iron, zinc, and magnesium. Iron is of 
course easily detected by boiling the solution with nitric acid and 
adding excess of ammonia. Zinc is best detected by Chancers pro¬ 
cess; sodium hyposulphite is added to the solution of the copper 
sulphate until the latter is decolorised, sodium carbonate is then added, 
which precipitates both zinc and magnesium if present. They can be 
sepamted in the usual way. The author is engaged in ascertaining 
whether the density of commercial samples of copper sulphate may 
be utilised as indications of purity. J. M. H. M. 

Analysis of Clay. By C. Meineke (Chem. Centr., 1887, 553).— 
The clay is fused with hydrogen sodium carbonate, the product 
treat(?(f with hydrochloric acid, evaporated to dryness, and heated for 
some time at 160—300®. It is then dissolved in cold water, decanted 
live times, and tlie silica washed on a biter. After ignition, the silica 
IS again evaporated with hydrochloric acid and washed. The weighed 
silica is treated with hydrofluoric acid, the alumina and ferric oxide 
determined, and the weight deducted. 

The filtrate is evaporated in a platinum dish, when a residue is ob¬ 
tained insoluble in hydrochloric acid, and consisting of silica and 
alumina. 

Sand is determined in tlie residue obtained by decomposing the 
clay with sulphuric acid. The residue is dried at not too high a tem- 
))erature, and exposed to air until no further increase in weight takes 
place daring weighing. The greater part of the residue is weighed, 
and divided into two nearly equal portions, the one (a) is ignited, the 
other (h) is extracted with boiling alkali. From the weight of (a) the 
weight of (b) when anhydrous is calculated. The filtrate (c) with the 
rest of the residue is now ignited, and thus the whole weight of anhy¬ 
drous residue and the proportion a : b : c (a + b + c) in the dry and 
anhydrous state is obtained. N. H. M. 

Determination of Manganese by means of Mercuric Oxide 
and Bromine. By C. Meineke (Chem, Cmdr,, 1887, 554).—Volhard’s 
method is modified as follows ;—The solution in nitric or sulphuric 
acid containing iron as well as manganese to be determined, is pre¬ 
cipitated with zinc oxide and made up to a definite bulk. An aliquot 
part of the solution is treated in the following manner:—Mercuric 
oxide rubbed with water and bromine-water are alternately added 
until the former is in considerable excess, when a sudden separation 
of manganese occurs. The manganese peroxide adhering to the sides 
of the vessel is dissolved in hydrochloric acid and treated separately. 
The precipitate is mixed with the oxides of iron and zinc, but is free 
from manganous oxide. The pure manganic oxide is determined 
volumetrioally by reducing with oxalic acid mixed with hydrochloric 
acid (eq. xnols.), and determining the excess of oxalic acid with per¬ 
manganate. N. H. M, 
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Bstimation of Metallic Iron in Sls^s. By Gt. UEmAm (Zeit 
cmal Ohem^f 26, 530-—534).—The usual process, which consists in 
digesting the slag with copper sulphate and ascertaining the quantity 
of copper deposited, is accurate in the absence of other reducing 
agents but is tedious. The measurement of the hydrogen evolved by 
the substance when treated with a dilute acid gives equally accurate 
Jesuits, and is much more rapid. The ferric ^oxide present seems to 
remain inert. A special apparatus for the purpose (for which the 
unfortunate name “hydrometer'* is pro))Osed) consists of a graduated 
tube with a stopcock-funnel at the top, and a wide-bore (5 mni.) stop¬ 
cock at the bottom. A narrow tube inserted at the side in an upward 
direction just above the lower stopcock communicates with a pressure 
tube like that of the nitrometer. The flask containing the substance 
IS connected directly with the lower end of the graduated tube which 
is widened to the size of the neck, and is filled to the lower stopcock 
with water. The graduated tube is then filled through the pressure 
tube with acid which, on opening the stopcock, finds its way down to 
the slag. The gas rises through the stopcock into the burette. Any 
carbonic anhydride or hydrogen sulphide can be absorbed by running 
in potash through the stopcock-funnel until the contents of the burette 
are alkaline. M. J. S. 

Rapid Methods for the Estimation cf Silicon, Sulphur, and 
Manganese in Iron and Steel. By J. J. Morcun (Ohern. 66, 
82—83).—Silicon is estimated by the so-calledroasting " method, 
heating in a muffle at a bright-red heat for 20 minutes, treating with 
hydrochloric acid, and igniting the insoluble silica, &c. 

¥()T the estimation of sulphur, the sample is treated with sulphuric 
acid, and the gases evolved are passed into a measured quantity of 
a dilute solution of lead acetate. The colour of this solution is then 
cotnpared with that obtained by treating a steel having a known 
amount of sulphur in a similai* manner, and so on. 

To estimate the manganese, the sample is dissolved in nitric acid, 
cooled, treated first with a small quantity of water, then with lead 
peroxide and a few drops of strong nitric acid, boiled for four minutes, 
and finally cooled. The manganese is calculated from the permanganate 
formed, which is estimated by comparing the colour with a standard 
as in the case of the sulphur. For phosphoric acid, the author prefers 
the molybdate method. D. A. L. 

Estimation of Silicon in Iron and Steel. By T. Turner (Chem. 
News, 66, 49—50).—It is shown by experiments that silicon can bo 
correctly estimated in cast irons of very good quality by evaporation 
with dilute sulphuric acid; but with phosphoric irons the residues 
obtained are white but impure, and when in addition an iron contains 
titanium, the residue, although very nearly white, may have 20 per 
cent, of impurity, and contains iron, phosphoric acid, and titanium. 
Evaporation with sulphuric acid gives fairly good results with steels 
containing only a small quantity of silicon. In the aqua-regia method, 
the colour of the residue is usually an indication of its purity. 

D. A. L. 
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Determination of Sulphur in Iron. By P. Platz {Chem. Omtr., 
1887, 679).—The barium chloride method for the determination of 
sulphur in iron is modified as follows:—The iron and sulphur are 
oxidised by nitric acid; on prolonged boiling, tho nitric acid is 
displaced by hydrochloric acid by gradually adding the latter. The 
whole is then evaporated until vapours of hydrogen chloride are no 
longer evolved, the residue diluted with water, and the insoluble 
silica filtered off. To the^ltrate, barium chloride is added, and the 
precipitate collected and heated to oxidise any barium sulphide which 
may have been formed. 

The precipitate is finally digested with hydrochloric acid to dissolve 
out the iron oxide, and weighed. Control experiments gave satis¬ 
factory results. V. H. V. 

Volumetric Eatimation of Cobalt in Presence of Nickel. By 

N. McCulloch {Chem. News,* 56^ 2,1 —29).—The author finds that 
cobalt “peroxide ** is reduced by free iodine, iodides, hypochlorites, 
hypobromites, and hydrogen p(3roxide and ammonia to a lower oxide 
or oxides, possibly ConOig, hence tho author confirms Bayley’s 
results (Abstr., 1879, 607), but he gives no hope of founding a 
method of estimating cobalt in presence of nickel, depending on the 
higher oxides of cobalt. D. A. L. 

Separation of Nickel and Cobalt from Iron. By J. B. 

Macintosh (Chem, News, 66, 64—05). —Proceeding at first by the 
old method of precipitating all three metals by ammonium sulphide, 
and treating with dilute hydrochloric acid; a solution with much 
iron and little nickel and cobalt, and n precipitate rich in nickel and 
cobalt but poor in iron are ot cained. These arc then treated separately 
in the ordinary way, by precipitating the iron as basic acetate, and 
perfect separation of the nickel and cobalt fi'om iron is effected 
much more readily than by the “ basic acetate*’ treatment alone. 

D. A. L. 

Direct Precipitation of Nickel Oxide in the Presence of 

Iron. By T. Moore {Chem* News, 56, 3). — The solution containing 
the two metals, freed from acids, is treated first with glacial phos¬ 
phoric acid or sodium pyrophosphate until the precipitate begins to 
dissolve, then with potassium cyanide which dissolves the remainder 
of the precipitate. This solution is now boiled for a couple of minutes, 
and the addition of potassium cyanide continued until potassium 
hydroxide does not give a precipitate. When cool, the solution is 
made alkaline with potassium hydroxide, excess of bromine solution 
in potassium hydroxide added, and the whole warmed; nickel and 
manganese (if present) are precipitated, iron and cobalt remain dis¬ 
solved. The precipitate is dissolved in sulphuric acid and the nickel 
deposited electrolytically. Good results have been obtained with this 
method. D. A. L. 

Water Analysis. (Chem. News, 66, 113.) — The Chemical Section 
of the American Association for the Advancement of Science recom¬ 
mends the following plan for a uniform method of stating results of 
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water analysis. They are of opinion that two distinct schemes 
should be in use, one for mineral and one for potable waters. Mineral 
water results should state in parts per 1000, by weight, each basic 
element, each acid element in combination or supposed combination 
with the bases, the remaining acid elements being given in connection 
with all the oxygen of their salts (CO3, SO4, &c.). Volumes of gases 
expelled on boiling to be in cubic centimetres per litre. Constituents 
should be arranged in electropositive order, positive ones first. 
Potable water results to be stated in parts per million, to include— 
Total solids, chlorine, nitrogen expelled on boiling with sodium car¬ 
bonate, and nitrogen as free ammonia, nitrogen expelled by boiling 
with alkaline permanganate and albuminoid nitrogen, nitrogen as 
nitrite and as nitrate; organic matter; hardness. D. A. L. 

Estimation of Methyl Alcohol in Presence of Ethyl Alcohol. 

By O. Hehner (Anu/y/f^, 12, 25—29).—Since 1 part of ethyl alcohol 
(oxidised to acetic acid) reduces 4*278 parts of potassium dichromate, 
whilst I part of methyl alcohol requires 9*224 parts (oxidising to 
carbonic anhydride and water), the proportions of tbe two in a 
mixture can be calculated from a determination of the amount of 
dichromato reduced by 1 part of the mixture. This was confirmed 
by several experiments on mixtures of known composition. The 
oxidising solution contained 80 grams of dichromate, and 150 c.c. of 
concentrated sulphuric acid in the litre. Of the diluted alcohol, a 
quantity containing about 0*2 gram is mixed with 25 or 30 c.c. of the 
chromate solution in a bottle, which is corked and heated m boiling 
water for at least two hours. The unreduced chi*omate is then 
estimated by iron solution and standard dichromate. M. J. S. 

Dimethyl Ethyl Carbinol. By B. Pischeb {Arch. Pharm. [3], 
26, 777—779).—This compound (amylene hydrate) has recently been 
strongly recommended as an opiate. As it may be contaminated 
with fermentation amyl alcohol, which is poisonous, it sliould be sub¬ 
jected to the following tests. 1 gram is dissolved in 15 c.c. of water 
and tinted a faint red with permanganate solution; the colour ought 
not to change within 16 minutes (ethyl and amyl alcohol). 1 gram 
is dissolved in 15 c.c. of water, and slightly warmed with potassium 
dichromate and dilute sulphuric acid, no green colour should appear 
within half an hour (as above). 1 gram ^ssolved in 15 c.c. water is 
warmed with some drops of silver nitrate and a trace of ammonia. 
The silver sliould not be precipitated (aldehyde, with which most of 
the primary alcohols are contaminated). As an opiate this compound is 
more powerful than paraldehyde, but less so than chloral hydrate. 
Its therapeutic value depends on the fact that it affects neither the 
breathing nor the action of the heart. J. T. 

Estimation of Glycerol in Fermented Liquids. By L. hmtm 
{Analyst^ 12, 14—16).—The ordinary process, in which the crude 
glycerol is purified by extraction with ether-alcohol, is unsatisfactory, 
owing to the retention of some of the glycerol by the impurities. 
The author dilutes the crude glycerol with water, adds an excess of 
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potaasium dichromate, and treats the mixture with sulphuric acid in 
a Will’s carbonic acid apparatus in the ordinary way for a carbonic 
acid determination. Gentle boiling is required to complete the oxida¬ 
tion of the glycerol to carbonic anhydride and water. In analysing 
sweet wines, the glucose they contain may bo destroyed by evaporation 
to dryness with baryta-water before extracting the glycerol with 
alcohol. Cane-sugar must hrst be inverted by boiling with hj^dro- 
chloric acid. The crude glycerol contains impurities which yield 
carbonic anhydride on oxidation. The amount of these precipitated 
by ammoniacal solution of lead acetate is said to be constant and to 
be equivalent to 0 035 gram of glycerol per 100 c.c. of wine. Further 
experiments are promised. M. J. S. 

Estimation of Glycerol and its Non-volatility with Aqueous 
Vapour. By 0. Hkhner {Analyst^ 12, 44—46, and 65—67).—The 
g]ycero( is oxidised as in Legler’s process (preceding Abstract) by an 
excess of potassium dichromate and 8ul]>huric acid, but the author 
measures the amount of dichromate reduced. One part of glycerol 
requires 7*480 parts of dichromato. The oxidising solution contains 
80 grams of potassium dichromate, and 150 r.e. of strong sulphuric 
acid per litre. The unreduced excess is determined by titration with 
iron and standard dichromate. In moderately strong solutions (12 
grams per litre), two hours’ heating is sufficient to ensure the complete 
oxidation of the glycerol, but in highly dilute solutions a further 
addition of sulphuric acid is requisite. Such dilute solutions can, 
however, be concentrated by vigorous boiling without the loss of a 
trace of glycend. Even a 50 per cent, solution boiled for two hours 
in a covered beaker, with continual replacement of the eva]x>rated 
water (257 c.c.), did not suffer an appreciable loss of glycerol, whilst 
the loss from a 74 per cent, solution was very insignificant. 

M. J. S. 

Determination of Moisture in Starch. By F. W. Dafekt 
(Ghent, Centr.^ 1887, 567).—Experiments are described to ascertain 
the tempeiature at which starch suffers the maximum loss in weight 
without appreciable decomposition. At 120*" the loss was 11*31 per 
cent.; at 106—107®, 10*89 per cent.; and at 100° in a vacuum 11*9 
per cent.; in the first case, the starch was slightly changed, hut in 
the last it was unaltered. It is recommended that determinations of 
moisture should be conducted by this method, V. H. V. 

Logwood Test for Alum in Bread. By W. C. Young (Analyst, 
12, 29—32, and 145—147).—Sour bread gives the same blue colora¬ 
tion with logwood as bread to which alum has been added. Specimens 
of bread which gave no indication with the logwood test, all showed 
the blue colour intensely after being moistened with very dilute 
acetic acid. Since aluminium phosphate is perceptibly soluble in cold, 
though not in hot, acetic acid, it is possible that this may account for 
the reaction after acidifying. M. J. S. 

EsUmatioii of Hydrocyanic Acid. By 0. Linde (Arch, Pharm. 
[8], 26, 690),-—In the determination of hydrocyanic acid in bitter 
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almond water aooording to the Paris Pharmacopoeia, the author pro¬ 
ceeds as follows:—The bitter almond water is diluted with two 
volumes of water as tha. reactions then proceed most rapidly; basic 
magnesium acetate is added at once in considerable excess of the 
potassium chromate solution, not some ** drops, but only two drops 
per 27 grams of water to be added; of the silver solution almost 
sufficient to precipitate the whole of the acid should be added at once; 
the titration is best made by daylight, as the persistent red colour is 
not so well seen by gas- or lamp-light. J. T. 

Estimation of Thiocyanic Acid. By P. Klason (/. jpr. Ohem, 
[2], 36, 74—77).—If hydrochloric acid is not present, thiocyanic acid 
may be accurately determined by titration with silver nitrate. If 
hydrochloric acid is present the determination must be made by oxida¬ 
tion with permanganate. Here, however, the degree of concentration 
influences the result—which is always too low. If the concentration 
is ndt less than decinormal, the result is 1 J- per cent, too low, and this 
should be added to the amount found. L. T. T. 

Estimation of Carbonic Acid in Beer. By C. A. Crampton 
and T. C. Trrscot (Amer. Chem. J., 9, 290—293).—The cork of the 
bottle is pierced by a champagne tap and the gas passed through an 
Erlenmeyer’s flask (to retain any foam), then dried by sulphui'ic acid 
and calcium chloride, and absorbed by soda-lime; the sample is after¬ 
wards heated to 80°, and the gas swept into the soda-lime tube by 
a current of pure air. The authors find an average of almost 0*4 per 
cent., most authorities giving an average of OT to 0*2 per cent.; a 
higher amount of carbonic acid indicates either the addition of sodium 
bicarbonate or a state of after-fermentation. H. B. 

Estimation of the Free Acid in Tannin Liquor by Titra- 
Idon. By R. Koch (JDingl. polyL 266, 33—41).—In a previous 
communication (this vol., p. 871), the author recommended the use of 
albumin for the separation of tannin and the decolorisation of tannin 
liquor. He now finds that a solution of gelatin is preferable, as the 
precipitation of albumin by the aid of heat and the subsequent cooling 
is found to be inconvenient. It is necessary, however, to adjust the 
concentration of the gelatin solution to the amount of tannin in the 
liquor^ otherwise difficulties in connection with the filtratito and 
washing of the precipitate will arise. A solution containing 2^grams 
of gelatin in a litre of water is applicable to most liquors. The pi*o- 
cess is described in detail in the paper, and several test analyses ate 
given. The author also states that powdered skin cannot he used for 
decolorising tannin liquor for the purpose of determining the free acid 
contained therein, owing to the fact that it absorbs acid from such 
liquors. D. JB. 

The Lactocrite; a New Apparatus for Deterxuinlng Fat in 
Milk. By H. Faber {Analyst^ 12, 6—11).—The jjrinciple of this 
apparatus and method introduced by He Laval, consists in the sepa¬ 
ration of the fat by centrifugal force, after the caMu has 
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bronglit into such a condition that it does not prevent the union of 
the fat globules. This is effected by heating the milk with an equal 
volume of glacial acetic acid containing 5 per cent, by volume of 
concentrated sulphuric acid. The mixture is then introduced into a 
graduated tube, and several of these tubes at once are rotated for a 
few minutes in a specially constructed disc. The column of butter- 
fat obtained gives the percentage by a simple reading on the graduated 
tube. The results can be trusted to within 0*1 per cent, in whole 
milk, but in skimmed milk are about 0*2 per cent, too low. 

M. J. S. 

Reichert’s Distillation Process. By A. H. Allen {Analyst, 12, 
11—13).—Porpoise oil and some samples of whale oil give nearly as 
large a fiercentage of volatile fatty acids as butter does. The appear¬ 
ance of solid fatty acids in the distillate is an indication of the presence 
of cocoanut oil. They should be filtered off before titrating. It is 
desirable to saponify the fat in a flask or closed bottle, since saponi¬ 
fication in an open basin is found to give low results. The form of 
the distillation apparatus is of little importance. M. J. S. 

Volumetric Estimation of Urea. By G. Campani (Gazzetfa, 17, 
137—141).—The method described is based on the reaction of nitrous 
acid on urea, and estimation by alkalimetry of the carbonic anhydride 
evolved. In a tube of 160 to 200 c.c. capacity 20 c.c. of a 10 per 
cent, solution of potiissium nitrite is introduced, then 2 c.c. of urine, 
and lastly 2 c.c. of 5 per cent, sulphuric acid. The tube is then fitted 
with a delivery tube, the contents gently warmed and the carbonic 
acid evolved is collected in lime-water of known strength. When the 
reaction is complete, the amount of lime nentralised by tbo carbonic 
anhydride is determined in the usual mannf^r by a stiiudard solution 
of oxalic acid ; 1 mol, of carbonic anhydride corresponds with 1 mol. 
of urea, thus: COCNHj), + 2HNOa = SH^O + 2N, + CO,. The 
results obtained in test analyses are fairly concordant with one 
another and with those obtained by Liebig’s method. It is necessary 
that the rt^action should be allowed to proceed slowly; otherwise 
nitrous acid is evolved. V. H. V. 


Estimation of Quinine Sulphate. By 0. Hesse {J. Pharm. 
[5], 16, 213—216).—1 gram of the sulphate dried at 100° is agitated 
with 20 c.c. of water at 60° and filtered after cooling ; 5 grams of the 
filtrate is placed in a somewhat narrow test-tube ; 2 c.c. of ether and 
five drops of ammonia are added; the tube is now stoppered and 
carefully agitated. The ethereal solution ought to be limpid, and 
should not deposit crystals. The author thinks that Paul’s method 
gives good results when modified as follows: 6 grams of sulphate is 
dissolved in boiling water and allowed to crystallise; the mother- 
liquor is set aside and the crystals are dissolved in 120 c.c. of boiling 
water, recrystallised, and the process is repeated a third time, <tc,, the 
mother-liquor always being set apart. Three crystallisations suffice 
VOL. LH. 4 h 
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with a salt containing 5 per cent, of cinchonidine sulphate; fire 
crystallisations are indispensable when 9 per cent, is present. The 
mother-liquors of the three first crystallisations are evaporated to 
dryness, the residue is dissolved in dilute sulphuric acid, water is 
added to 20 o.c., and this is agitated with 16 c.c. ether and excess of 
ammonia. After 24 hours, the crystals of cinchonidine are collected. 
Similarly the remaining mother-liqnors are made into a volume of 
8 C.O., and treated with ammonia and 2 or 8 c.c. of ether; the crystals 
obtained are weighed with the preceding crop. The results thus 
obtained agree sensibly with those afforded by de Vrij’s bisnlphate 
method. J. T. 

Testing Quinine Sulphate. By G. Kerneb and A. Wblleb 
{Arch. Pharm, [3], 26, 712—788, and 749—765).—The ammonia 
test for commercial quinine sulphate was proposed by one of the 
authors at a time when South America was the chief source of the salt, 
and the compound was almost free from cinchonidine ; more recently 
Asiatic prodncts have appeared in the market, in which cinchonidine 
often occurs in very considerable proportions. To meet the new 
conditions, the following method is proposed The sample of quinine 
sulphate is maintained at 40—50'' until completely disintegrated, 
2 grams in 20 grams of water is kept at 60—65*" for half an hour with 
frequent stirring. The temperature is now brought to 16* and 
maintained at that for two hours with stirring, care being taken to 
have the temperature 15° exactly before the subsequent filtering. 
6 c.c. of the filtrate is treated witli ammonia of 0*96 sp. gr. until the 
precipitated quinine is again exactly dissolved. The amount of 
ammonia required should not exceed 10 c.c. The authors conclude 
that none of the methods hitherto proposed for the exact separation of 
cinchonidine and quinine are really exact. The same remark holds for 
the estimation of hydroquinine. J. T. 


Detection of Hop-substitutes in Beer. By A. H. Allen 
{Analyst^ 12, 107—114).—A litre of the beer is evaporated to about 
300 c.c. and precipitated hot with normal lead acetate, which is 
preferable to the basic or ammoniacal acetate of older processes. This 
throws down lupnlin and hop-resin completely, leaving all or nearly 
all hop-substitutes in solution. After filtration, first hot and then 
cold, the lead is removed by hydrogen sulphide and the filtrate 
further concentrated. It is then acidified with sulphuric acid end 
shaken repeatedly with chloroform, which extracts absinthin, anthe- 
min (chamomiles), quassiin, calnmbin (colchicine, colocynthine, 
berberine, gentipicrin, picric acid, and picrotoxin imperfectly); ether 
is next employed to extract cfairatin (chiretta), colocyntbin, genti¬ 
picrin , picric acid, and picrotoxin. A further treatment with ether- 
chloroform after addition of ammonia completes the extraction of 
berberine and colchicine. If the residue from one of these solvents 
has a bitter taste, the preaenoe of some bop-substitute is certain, 
Quassiin, prepared by the above process, does not reduce Febling’s 
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solution or ammoniacal silver nitrate, and gives no coloration with 
strong sulphuric acid, or with nitric acid of 1*25 sp. gr., even on 
warming. It gives a mahogany-brown colour with ferric chloride. 
Its chloroform solution treated with an excess of bromine and then 
with ammonia gives a bright yellow colour (Christensen). A solution 
of 1 part of quassiin in 500,000 of water has a strong and persistent 
bitter taste. Gentipicrin and monyanthin reduce ammoniacal silver 
nitrate. With sulphuric acid, the former gives a red colour, the latter 
a yellowish-brown becoming violet-red on warming. 

The chloroform extracts from chamomiles, calumba, colocynth, 
cocculus, and chiretta give no reaction with bromine and ammonia. 
The ether residue from chiretta, gives a straw-yellow colour changing 
to dull purplish-brown. Chiratin does not reduce Fehling’s solution; 
it gives a copious precipitate with tannin. M. J, S. 

Estimation of Ipecacuanha. By F. Ransom (Pharm. J. Trans. 
[3], 18, 241—242).—The powdered ipecacuanha is thoroughly 
exhausted with chloroform that has been rendered alkaline by previous 
agitation with a strong solution of ammonia. An extraction apparatus 
is employed by means of which the exhaustion can be completed 
with hot chloroform. The solution is then agitated with dilute 
sulphuric acid, and the emetine in the acid solution estimated volu- 
metrically by Mayer’s reagent. R. R. 

Detection of Aniline Colours in Wine, &c. By C. 0. Curt- 
man (Zelt. anal. Cliem.y 26, 555—55G).—The formation of isonitriles 
when aniline-derivatives are warmed with potash and chloroform 
serves for the direct detection iii wine of even minute traces of many 
of the aniline colours. The evolution of +ho isonitrilo is accelerated 
by adding excess of strong sulphuric acid. M. J. S. 


Estimation of Indigo. By G. Mannlky {Chem. Centr.^ 1887,605). 
—Ill order to determine tlio projiortion of indigo in a sample, the 
moisture is first estimated, and the dried mass introduced into a test- 
iubo moisUmed with alcohol and a fine emulsion of grape-sugar in 
alcohol, and a few c.c. of soda solution added to it. The tube is then 
filled with alcohol, agitated for some time, left for 24 hours, and 
tlien poured into dilute sulphuric acid and oxidised by agitation. 
Hydrogen peroxide can also be used, and is to be preferred, because 
the precipitate in tins ease does not adhere so much to the walls of 
the vessel. The whole is allowed to remain for two days, filtered 
through a tared filter, dried and weighed. A gram of substance is a 
convenient quantity for the determination. V. H. V, 

Testing Indigo Dyes on Fabrics. By W. Lenz (Zeit. anal. 
Chem..y 26, 535—555).—In the course of an enquiry into the genuine¬ 
ness of the indigo dye on a certain fabric, an extensive examination 
of the methods of testing blue dyes was made, and those at present 
in use were found not to be altogether trustworthy. Stuffs were 

4 2 
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dyed with 12 varieties of indigo, using dilute soda and zinc 
powder for the reduction in order to avoid the removal of impurities 
which takes place in the lime-copperas vat. In the case of one of 
the samples (fine Java indigo), the dyed fabric behaved with acidified 
alcohol as though it had received a second dyeing with logwood. 
This anomalous result appears to have been due to the formation of 
an unstable yellow product of the reduction of indigo. It could not 
bo obtained again with the same sample. 

For the detection of the more usual blue dyes the following 
methods may be trusted :—The stufE is warmed with an acidified 
10 per cent, solution of stannous chloride. Prussian-blue remains un¬ 
changed. Indigo (vat-blue), indigo-carmine, cotton-blue (triphenyl- 
rosaniline trisulphonate) are completely removed from the fibres 
and yield pale-yellow solutions. Logwood is also removed but gives 
a rose-red solution. On adding a large excess of hydrogen peroxide 
to these solutions, the rose-red of logwood is destroyed, cotton-blue 
gives a blue solution, whilst indigo is not regenerated. 

Glacial acetic acid, or concentrated formic acid, dissolves indigo 
from a fabric. In presence of logwood, either acid in the cold 
acquires a rose-red colour, which on heating passes into yellowish- 
red, and is soon obscured by the dissolving indigo. Prussian-blue is 
unaffected, and indigo-carmine is not dissolved if more than 48 hours 
have elapsed since the dyeing. On mixing the acetic acid solution 
with ether and then adding water until the ether separates, the indigo 
is removed from the aqueous layer, which then in the presence of 
logwood shows a feeble reddish-yellow tint. If now a few drops of 
concentrated hydrochloric acid is added, the smallest trace of logwood 
is revealed by the production of a rich red colour ill the aqueous 
layer. Cotton-blue obscures this reaction. In this case, the aqueous 
layer must be separated and shaken with chloroform, or better amyl 
alcohol, which abstracts the aniline-blue. Another method of 
examining the acetic acid solution is to mix 1 c.c. of it with 5 c.c. of 
chloroform, then add 2 c.c. of water and crystallised sodium carbonate 
until alkaline. The chloroform layer is then separated and shaken 
with strong borax solution, which frees it from logwood. It is then 
mixed with ether and dilute acetic acid, when the aniline blue passes 
into the acid and the indigo remains in the mixture of ether and 
chloroform. The alkaline solution contains the indigo-carmine and 
logwood; this is acidified with acetic acid and shaken with amyl 
alcohol, which removes the logwood with reddish colour, further 
intensified by hydrochloric acid. 

If a fabi’ic dyed with the above colours is boiled with borax solu¬ 
tion the logwood-blue and indigo-carmine are dissolved, whilst 
PruMian-blue is decomposed. Aniline-blue and vat-blue remain on 
the fibre, and may be distinguished by warming with ferric chloride. 
The filtered borax solution, which in presence of indigo-carmine is 
blue, is tested for logwood by stannous chloride# 

As a special test for logwood, the stufE may be treated directly with 
hydrochloric acid, or boiled with a 10 per cent, solution of alum, or 
of glucinum chloride to which an excess of ammonium carbonate is 
subsequently added. Ammonium molybdate gives at once an intense 
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blue«violet* Tbe absorption spectra of manj of these solutions are 
figured, 

A fabric dyed with indigo alone should stand the following tests : 
—Alcohol should dissolve no colour even on gentle warraing; cold 
saturated oxalic acid and boiax solutions, 10 per cent, alam solution, 
and 33 per cent, ammonium molybdate must remove no colour even 
on boiling. Stannous or ferric chloride destroys the colour on warm¬ 
ing. Glacial acetic acid dissolves all the colour on repeated boiling, 
and after mixing tbe solution with ether and water the aqueous 
layer is colourless and is not coloured by strong hydrochloric acid. 
The fabric boiled with hydrochloric acid evolves no hydrogen sul¬ 
phide, and the acid extract warmed with a large excess of alkali and 
some chloroform evolves no odour of isonitriles. M. J. S. 

Detection of ^ Artificial Colouring Matters in Butter, &c. 

By E. W. Martix (Analyst^ 12, 70).—The following method serves 
for the detection of annatto, turmeric, carotin, and the aniline- and 
naphthol-yellow’s. Two parts of carbon bisulphide are gradually 
added to 15 parts of metliyl alcohol, with gentle shaking; to 25 c.c. 
of the mixture, in a convenient tube, 5 grams of the butter-fat or oil 
is added, and the tube is shaken. In a few minutes the bisulphide 
falls to the bottom, carrying with it the fat, whilst the foreign colour¬ 
ing matter remains in the alcohol. The natural colouring matters of 
fats, &c., do not colour the methyl alcohol. M. J. S. 

Pettenkofer's Reaction. By F. Mylius (Zeif. phyFinl Chevi.y 11, 
492—496).—The cause of the blood-red colour produced on adding 
cane-sugar and sulphuric acid to cholic acid (Pettenkofer’s reaction) 
is unknown. The same colour is produced by the bile acids, by 
choleic acid, and by the distillation products of cholic acid. On the 
other hand, dehydrocholic acid and bilianic acid do not give it; in 
these latter acids hydroxyl is absent, and it is not improbable that 
the reaction depends on the presence of the hydroxyl-group. The 
reaction may be obtained by using furfuraldchyde instead of sugar. 
That it is not tlo sugar itself on which the reaction depends, but some 
volatile substance, was considered probable, because the reaction 
was obtained from the distillate of sugar with dilute sulphuric 
acid; acetone, mesityl oxide, and phorone, which are formed in this 
process, do not give the reaction, but furfuraldehyde, which is also 
formed, does. As a test for furfuraldehyde, it is exceedingly delicate, 
a drop of a mixture of water and furfuraldehyde in the proportion 
20,000 to 1 gives the colour on the addition of cholic acid and sul¬ 
phuric acid ; in other words, the fortieth part of a milligram can be 
thus detected. The colour can bo extracted by ether, which is 
coloured blue by it. 

Other substances, however, besides cholic acid give the same re¬ 
action with furfuraldehyde, namely, isopropyl alcohol (to a slight 
extent), isobutyl alcohol (very intensely), allyl alcohol, trimethyl 
carbinol, dimethyl ethyl carbinol, amyl aicohol, oleic acid, and petro- 
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lauin. Among the sabstances which do not give the colour are the 
following;—Ethyl alcohol, propyl alcohol, capryl alcohol, acetic aoid, 
iBObntyric acid, acraldehyde, and benzene. The substances which give 
the test are seen in general to be unsaturated compounds, or those 
Avhich by the loss of water become unsaturated; it is considered not 
improbable that the reaction depends on some hydrocarbon produced 
from the foregoing compounds when they lose water owing to the 
action of sulphuric acid. W. D. H, 

Detection of Albumin in Urine. By A. Ltebebmann (Chem. 
Centr,^ 1887, 600).—If albumin is extracted a few times with alcohol, 
and then washed with cold ether, it gives a deep violet coloration if 
boated with concentrated hydrochloric acid (sp. gr. 1’196). Positive 
results were obtained with various pathological products, but experi¬ 
ments with hoBmoglobulin, chondrin, and keratin, were unsuccessful. 
In the case of urine, the liquid is at first boiled with a small quantity 
of acetic acid, and the precipitated albumin treated as above; the 
reaction succeeded with 5 c.c. of urine to which ^0*1 per cent, of egg. 
albumin was added. V. H. V. 
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-moucKdilor-, 1091. 
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Tuans., 847. 

Acid brown, description and measure¬ 


ment of the spectrum of, TsAirfl., 
198. 

Acid chlorides, action of arsenious sul¬ 
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466. 
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zine with, 932. 
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Acridinecarboxylic acid, 850. 
Acridylacrylic acid, 849. 
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W-, and j?-, 259, 
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Agalit-e, 452. 

Agincultuml experiments with iron sul¬ 
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Air. analysis on a new principle, 180. 
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of, 625. 
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in, 532. 
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in, 300. 

— percentage of oxygen in, 886. 
Alahandine, artiheial formation of, 781. 
Albite, microscopic crystals of, in the 
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1023. 
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— behaviour of hydrogen peroiMeto, 
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Albumin, detection of traces of, 407. 
—• egg, action oxidising agents on, 
683. 

-behaviour of sodium nitrite 

with, 683. 

— formation of, in plants, 615. 

-in normal urine, 390. 

--presence of, in vegetable tissue, 

407. 

-separation of globulin from, in 

urine, 406. 

Albumino'ids, determination of sulphur 
in, 396. 

*— estimation of, in the liquid from 
cvsts, ^c., 872. 

— formation of, in plants, 70. 

—— inicrocheinical test for, 407. 

— of human milk aud cows* milk, 
388. * 

Albumoses, 285. 

Alcohol aud ethereal salts, action of 
metallic alkjrl oxides on mixtures of, 
Trans., 627. 

-electrolysis of, 94. 

Alcohols, action of hydrogen chloride 
on a mixture of, with aldehyde, 23J. 

■-detection of certain hvdrocarbons 

in, loss. 

— monatomic, relations between the 
boiling points and constitution of, 
879. 

— polyatomic, action of, on solutions 
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carbonate, 7fM). 

-oxidation of, 651. 
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on a mixture of, with alcohols and 
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- hydrated, density and magnetic 

rotation of, Tkans., 813. 

- resin, 1090. 

Aldeh\(le-collidine, constitution of, 737. 
Aldehydes,action of,on uuiinonium thio¬ 
cyanate, 580. 

-action of sulphur oti, 462. 

- compounds of, with mercaptans, 

126, 462. 

•- condensation of, with aromatic 

diamines, 494. 

— condensation of, with ethylaniline, 

577. 

— condensation of, with phenols, 
494, 825. 

-fatty, action of aniline on mixtures 

of, 974. 

Aidehydophenoxyacetic acids, p- and «»-, 
258. 

Aldoximes, reduction of, 249, 668. 
Alearone-grains in the seed of Myristica 
SurinamemU^ 1061. 

Algaborilla, 498. 

Alkali metals, production of, 107* 


Alkaline earths, phosphates of, 877. 

-vanadates, 639, 705. 

Alkalis, crystallisation of, from alcohol, 
889. 

-in silicates, Lawrance Smith*s plan 

for estimating, 181. 

Alkaloiddike bases in Galician petro¬ 
leum and paraffin oil, 979. 

Alkaloids, 603, 851. 

-action of, in the animal and vege¬ 
table kingdom, 859. 

-colour reactions of, 58, 752. 

-filt/cr-tube for use in the estima¬ 
tion of, by Mayer’s reagent, 1002. 

-of coca leaves, 1125. 

— of gelsemium root, 981. 

-volumetric estimation of acids in 

salts of the, 621. 

Alkannin, 1051. 

Alkyl bisulphides, mixed, action of 
jKitasli on, 371. 

-bromides, methods for determining 

the relative stability of, 122. 

- hypochlorites from isonitroso- 

compounds, 795. 
o-AIkylcinchonic acids, 504. 

Allium ursinuniy ethereal oil of, 1089. 
Allocrotonic ocud, chlor-, 1029. 

Alloxan, oxidising action of, 1100. 
Alloys, action of acids on, 779. 

-Chtimation of tin and lead in, .304. 

-of tin with the platinum metals, 

action of acids on, 779. 

Allinial deposits, recent, in the Ij and 
Zuyder Zee, 224. 

Allyl alcohol, preparation of, 905. 

- l^romide, compound of phenyl- 

hydriizire with, 932. 

-iodide, preparation of, 905. 

-trisulphidc, so-called, 1088. 

Allylcamphorimide, 489. 

Allylinulonic acid, Tbans, 16. 

Allylphenylhydrazine, 933. 
a-Allylpyridiijc and its derivatives, 160. 
a-Allylquinolinc, 975. 

Allylsuccinimide, 489. 

A llyltricliloracet amide, 1098. 

Alston it c, chemical constitution of, 18. 
Alum in bivad, logwood test for, 1143. 

-detection of, in flour, 530. 

Alumum, action of carbon tetrachloride 
oil, 552. 

-action of fluorides on, 556. 

- estimation of, in mineral phos¬ 
phates and manures, 302. 

-phosphorescence of, 191, 409,1067, 

- phosphorescent, crimson lino of, 

1006. 

-sharp line spectrum of, 1069. 

-red fluorescence of, 191, 40fl, 688; 

625, 

-volumetric estimation of, 865. 
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Alutninium oKloride reaction, 150. 

-detection and estimation of, in wine 

and grapes, 690. 

-determination of, in presence of 

much iron, 182. 

— galvanic polarisation of, 416. 

— in the ashes of flowering plants, 
Tkaks., 748. 

- production of, in the electrical 

furnace, 551. 

- -SLilpliate, basic, 448. 

--detection of free sulphuric 

acid and alumimum hydroxide in, 
182, 530. 

Alums, Chilian, 558. 

- water of crystallisation of, 218, 

892. 

Amalgamation, expansion produced by, 
327. 

Amalgams, conductivity of, 757. 
Amides, aromatic, preparation of, 42. 

- decomposition of, by water and 

dilute acids, 235. 

Amidine-derivatives, 42. 
Aniidoazobonzene, action of acetone 
on, 480. 

-relation of diazobenseneanilide to, 

Peoo., 26. 

- Wallach’s explanation of the iso¬ 
meric transformation of diazoamido* 
benzene into, Pboo., 27. 
Amidoazo-compounds, ortho- 731. 
'Amidoazo-o-naphthalene, description 
and measurement of the spectrum of, 
Teans., 190. 

Amidoazo-^-naphthaleno, description 
and measurement of the spectrum of. 
Teaks., 191. 

)3-a-amidoazonaphthalene, 690. 
Amido-compounds, aromatic, action of 
silicon tetrachloride on, Teaks., 40. 
-formation of haloid substitu¬ 
tion-derivatives of, by the reduction 
of nitro-derivatives of hydrocarbons, 
810. 

-in the animal system, 612. 

-substituted, action of dilute 

nitric acid on, 1038. 

Aniido-group in aromatic compounds, 
displacement of, by hydrothionyl and 
oxysulphuryl, 478. 

-displacement of, by the 

nitro-group in aromatic compounds, 
720. 

Amidosulpbonic acids, action of alde¬ 
hydes on, 962. 

Amines in suint, 792. 

—— paraffinoYd, decomposition by heat 
of the nitrates of, 230. 

— primary, formation of, from the 
correspondiug halogen • derivatives, 
1037. 


Amines, secondary, action of thiooatli- 
ohyJ chloride on, 822. 

- tertiary, behaviour of, towards 

nitric acid, 1041. 

Ammonia, absorption of, by clay, 1186. 

-action of sulphur on, 827. 

- detection of, in a mixture of 

alkaline salts, 297. 

— determination of, in arable soil, 
297. 

— diffusion of, through the atmo¬ 
sphere, 11. 

-direct union of, with non-safcurated 

compounds, 793. 

-evolution of, from vegetable soils, 

860. 

-importance of, for the formation 

of glycogen in the liver of the rabbit, 
678. 

- oxidation of, in presence of plati¬ 
num or palladium, 635. 

-percentage of, in soils, 83. 

-poisoning by, 392. 

-synthesis of, as a lecture experi¬ 
ment, 442. 

Aniinonio-mercurio chromates, 218. 
Aininonio-zinc chlorides, 551. 
Ammonium bromide, combinations of, 
with ammonia, 631. 

- carbonate in spin'ins ammonice 

aromaticm^ B.P., estimation of, 398. 

— chloride, decomposition of, by an 
alloy of zinc and iron, 443. 

- - decrease of the compressi¬ 
bility of solutions of, with increase of 
temperature, 768. 

-chromiodate, 777. 

-copper iodides, 772. 

-dichromaie, preparation of, 449. 

-hydrogen caroonate, decomposition 

of, by water, 11. 

-tension of dissoeiatioD 

of, 10. 

-magnesium arsenate, 204. 

-phosphate, 202. 

—— sulphate and Cliili saltpetre, com¬ 
parative iiianurial value of, 77. 

—- sulphite, 887. 

-vanadate, 899. 

AmphodouteroalbumoBe, 286. 

Amyl nitrite, tertiary, 458. 

-perchlopo-, perchlorosebaoate, 801* 

-pyrovanadate, Teaks., 764* 

-vanadate, Teaks., 758. 

Amylocetylacetone, 658. 
Amylanhydraoetonebenzil, Teaks., 4^. 
Amylene, Guthrie^s compound of, with 
nitric peroxide, Pboo., 108. 

AmyloYd, action of pepsin on, 506* 
Amyrilene, a- and p-, 734. 

Amyrms, o- and fl-, 788. 

Anocardio acid, Teaks., 668. 
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Andalusite from Marabastad, Transraal, 
562. 

Andesine from Suthorlandahire, 1022. 
Andromedotoxim, 497. 

Anemonin, 843. 

Anliydnicetamidobemipinic acid, 47. 
Anliydracetonebenzil, Thai^s., 420. 
Anhjdracetoph enonebenzil, Tb an s., 429. 
Anliydracetyl-o-amidobenzmethjlamide, 
1044. 

A-nhydracetyl-o-amidobeozoate, 1043. 
Anhv(irides of bibasic acids, action of 
pbenylhydrazine on, G6D. 
Anhydro-o-amidophenyl carbonate, 38, 
245. 

Anhydro.baaeg, notes on, Tbans., 691. 

--conipoinids, 937. 

Anhydi^diazobemipinio acid, 49. 
Anhydroet’goniiie and its derivatives, 
741. 

Anhydrogluco-o-diamidobenzone, 930. 
a-Anbvdropbospboluteotungstic acid, 
777* 

Aiiiiic acid, cblorobrom-, Tbans., 784. 
-acids, 926. 

-cblor- and brom-, action of 

bromine on, 1106. 

Anilidonitropianic acid, 46. 
Anilido-opianic acid, 46. 
Anilidopliihalamic acid. 669. 
a-AnilicIotribromopropionitrile, 143. 
Aniline and its homologues, 134. 

— compound of, with silicon fluoride, 
243. 

- diazotised, m-nitro-, action of, on 

/3-nitramline, Tbabs., 102. 

-diclironiate, 927. 

-m-fluoro-, 131. 

— p-fluoro-, 113. 

-from phenol, 243. 

- m - nitro-ji - cblor-, and its de¬ 
rivatives, 810. 

-nitioso-, 1114. 

-poisoning, 614. 

-sebatoi 822. 

-use of Congo-red in titrating, 90. 

Animal body, oxidation in, 610. 

-gum, 26. 

-oil, extraction of pyrroline from, 

69. 

--system, amido-oompounds in, 612. 

Animeds, nitrates in, 889. 

Anisaldoxime, 1041. 

Anisamine and its derivatives, 1041. 
Anisic alcohol, 89. 

Anisoll, oblorine-derivatives of, 928. 

— beat eqmvalent of, 428, 
Anisylarsenio acid, 867. 

-anhydride, 867. 

Anisylarsine diohloride, 867. 

-oxide, 867. 

—— tetrai^oride, 867, 


Anisylcarbamide, 1041. 
Anisylthiocarbamide, 824,1041. 
Anisylthiocarbiinide, 824. 

Anthracene dibydride, behaviour of, 
with carbonyl chloride, 593. 

-tetrachlor- and dichlor-, 831. 

Anthracene-y-carboxylic acid, mono- 
and di-sulpbonic acids, 594. 

-acids, substituted, 593. 

Antbracenedicarboxylic acids, [1 : 3] 
and [2 : 3], 841. 

Anthranol, action of bromine on, 1049. 

-brom-, 1049. 

-preparation of, 965. 

Anthraquinone dibromide, 1049. 
tetrachlor-, 831. 

Anthraquinonedicarboxylic acids, [1: 8] 
and [2:3], 841. 

Antbraquinonedisulphonic acid, totra- 
oblor-, 831. 

Antbrone, nitroso-, 675. 

Antialhumid, 285. 

Antimonioiis sulphide, detection of 
stannic suljdiide in presence of, 183. 
Antimonite from Valdagno, 1084. 
Antimony and arsenic, separation of, 78. 

-known to the ancients, 443. 

-microchemical test for, 300. 

-oxide, colour reactions of, 305. 

-phosphorescence of, 1067. 

• - tartrate, 657. 

-vapour-density of, at a white beat, 

888 . 

-variations in the elect ric resistance 

of, in a magnetic field, 760. 

-volatility of, 445. 

-vt/hnuetric estimation of, in pre¬ 
sence of tin, 400. 

Anfiinonyl potassium tartrate, beat of 
formation of, 544. 

Antipyrine, 601. 

-derivatives of, 603. 

Apatite, composition of, 781. 

Apparatus for chemical laboratories, 
105. 

Arabinose, 229. 

-action of sodium amalgam on, 

714. 

— constitution of, 466. 
Arabinosecarboxylamidc, 230. 
Arabinosecarboxylic acid, constitution 

of, 465. 

Arabinosecarboxyllactone, 230. 

Arabitol, 714. 

Arabonic acid, 230. 

Aragonite, altered, from Vesuvius, 18. 
Arc, electric, formation of, without con¬ 
tact of the electrodes, 626. 

Argentous compounds, 636, 699. 

-oxide, 700. 

— sulphide, 700. 

-See also Silver. 
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Aromatic compounds, influence of light 
on the iiction of halogens in, 607. 

—- polysulphidea, gynthesia of, 923. 

-series, chloronitro-derivatives of, 

634. 

Arsenates, pliosphaies, and Tanadaios, 
analogous. Trans., 94 
Arsenic acid, normal, saturation of, 
with barium liydroxide, 7. 

— -saturation of, with calcium 

and strontium oxide, 8. 

--saturation of, with magnesia, 

204. 

-action of, on aqueous silver nitrate, 

832. 

-amorphous modifications of, 888. 

- - and antimony, separation of, 78. 

-anhydride, colour reactions of, 

805. 

--behaviour of, on exposure to air, 

888 . 

-detection of, 397. 

-microchemical test for, 800. 

-pentasulpbide, 213. 

-Reinsch’s test for, 397. 

— use of copxicr containing, for the 
dearsenification of hydrocliloric acid, 
397. 

— vapour-density of, at a white heat, 

8S8. 

ArsenioiH and sulphuric anhydrides, 
compound of, 212, 

— anhydride, colour reactions of, 
305. 

-compounds of, with halogen 

salts, 107. 

— -prismatic, monoclinic form 

and optical properties of, 1015. 

— iodosulphide, 213. 

Asclepiadin, 377. 

Aselepias eurrassavica and A. incar^ 
nnta, active princijiles of, 377. 

Ash of flowering plants, aluminium in, 
Trans., 748. 

Asiminine, 981. 

Asparagine, decomposition of, by water 
and dilute acids, 236. 

— transformation of fumaric and 
maleYc acids into, 1100. 

Asparagines, optically active, reciprocal 
transformation of the, 802. 

Aspartic acid, conversion of fumaric 
and maleic acids into, 917,1100, 

-imide of, 1031. 

Association, Trans., 782. 

Atmosphere, amount of oxygen in, 
634. 

-carbonic anhydride in, 214. 

— formation of active oxygen in, 

211 . 

--portable apparatus for the eslimaf 

tion of carbonic anhydridtj^ in, 999. 


Atomic weight, determination flrom 
specific heat, 419. 

— weights, determination of, by 
means of the normal sulphate, 
Trans., 676. 

Augite from the Whin Sill, 1022. 

Auric acid, non-existence of, 16. 

-chloride, action of hydrogen on,450. 

-sublimed, 341. 

-diamine, 112. 

— imidochloride, 112. 

-oxide, 16. 

Aurin, description and measurement of 
the spectrum of, Trans., 167. 
Auroauric oxide, 15. 

Aurochlorides of the alkaline metals, 
solubility of, 16. 

Aurophosphonis chloride, oction of 
alcohols on, 227. 

Aurous oxide, 15, 112, 450. 

-sulphide, 1020. 

Avidity formula, critical remarks on, 688. 
Avogadro’s hypothesis, demonstration 
of, 698. 

Azines, 383 ; Trans., 98. 

-new method of preparing, 690. 

Azo- and diazo-derivatives. researches 
on the constitution of, Trans., 
102 . 

Azobonzene, action of heat on the 
vapour of, 572. 

- bromo- and nitro-derivatives of, 

663. 

—— bromo- and nitrobromo-deriratives 
of, 478. 

- description and measurement of 

the spectrum of, Trans., 176. 

-halogen-derivatives of, 478. 

-nitro-, 478. 

-je-chloro-, derivatives of, 247. 

-y>-cyano-, 248. 

-jo-nitrochloro-, 248. 

Azobenzeuecarboxylic acid, para-, 248. 
Azobenzenesulpbonic acid, j>-chloro-, 
and its derivatives, 248. 

-acids, bromo-, 478. 

Azo-compounds, 40, 663. 
Azodimethylquinol, 364. 
6 -'i-AzoDaphthalene, 690. 

Azonium bases, 729, 

Azo'opianic acid, 48, 257. 
Azo-opiauphenylhydrazide, 45« 
Azophenine, 821. 

— cblor-, 1106. X 

-constitution of, 1106, 

—- tetrabrom-, 1105. 

Azophenines, 1106. 

Azophonylallyl, 938. 

Azotoluene, ohloro-j?-, 248. 

- direct suhstituMon products of» 

479. 

-nitro^derivatim ofi 479. 
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Ajsojcjbenzetne, nitvo^ 479, 664. 
Azoijtoluene (ortho-), 932. 


B. 

Bacillus of panary fermentation, 70. 
Bacteria, anaerobic, culture of, 1135. 

-changes induced in water by the 

development of, 615. 

—— chemical constituents of, 393. 
Bacterial b‘fe in relation to oxygen, 291. 
Bacterium aceii, action of, on erythrol, 
Teans., 641. 

-- action of, on glycerol, Teans., 

639. 

-action of, on glycol, Teans., 

638. » 

- x^ylintm, cellulose formed by, 

Trans., 643. 

Barbituric acid, dibromo- and dichloro-, 
now mode of formation of, 129. 
Barium carbonate and sodium sulphate, 
influence of pressure on the reaction 
between, 332. 

-chloride, hydrates of. 766. 

-chronioialates, Trans., 388. 

-cuprous thiosulplmte, Trans., 89. 

-hydroxide, hydrates of, 765. 

-manganato, preparation, 552. 

-microchemical test for, 301, 

-opianylacetate, 47. 

-nboaphates: their applications in 

acidimetry, 701, 

-phosphorescence of, 1067. 

-vanadates, 339. 

Barley, American, 616. 

-composition of, 73. 

Baiytocalcite, chemical constitution of, 
18. 

Bases, coefficients of affinity of, 324. 

-- from animal oil, 157, 

Basie slag as manure, 995. 

-crystals in, Trans., 601, 

---phosph<iric acid of, 446. 

Batteries, voltaic, ferric chloride as an 
exciting liquid for, 413. 

Battery, water, simple form of, 412. 
Beans, iron sulphate as a manure for, 
Tbanb., 219. 

Beer, detection of hop substitutes in, 
1146. 

- estimation of carbonic anhydride 

in, 1144. 

--estimation of glycerol in, 306. 

Beos-wax, non-acid constituents of, 124, 
Beet-juice, analysis of, 761. 

Beetroot, destruction of the nematolds 
of, 617. 

Beetroots, ammonia in, 71. 

Beet, sugar, superphosphate manuring 
for, 295. 

YOL. LII* 
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I Beets, sugar, manurial experiments with, 

I 748. 

! Benzaldehyde, action of sodium alkyl- 
oxides on, 574. 

-nitre-, condensation of, with hydro¬ 
carbons, 44. 

-p-nitro-, action of, on quinaldine, 

976. 

Benzaldobyde-greens, manufacture of, 
579. 

Benzaldohydes, nitro-, behaviour of the 
iliree isomeric, in the animal body, 
684. 

- - behaviour of, with ethyl 

acetooeetate and ammonia, 845. 
Beuzaldi-ix-iiaphthol, 270. 
Benzalflinapbthyl oxide, 270. 
Beiizaldoxim-c-carbo-xylic acid, 951. 
Benzalgljcoldinuphtliylacetal. 270. 
Benzalhomo-o-pbtUaletliyliniide, 1111. 
Bcrizallionio-O'phtlialimide, 726. 
Benzal-iS-naphthylamine, 494. 
Benzaniide, o-amido-, action of nitrous 
acid on, 667. 

Benzene, action of acetylene on, in pre¬ 
sence of ulumuuiim chloride, 806. 

-action of methylene chloride on, in 

presence of ahninium chlorides 1102. 

-act ion of sulphurous anhydride on, 

371. 

-and ethylene, action of heat on the 

mixed vapours of, 572. 

- bromo-, ivetion of sodium meth- 

oxide on, 242. 

-compounds, constitution of, 1005. 

- constitution of, 362, 370, 719; 

Trans., 208. 

-crystallised, molecule of, 922. 

-dianiidodiimido-, mtratc, 930. 

-odichloro-, 1101. 

— -action of methyl chloride on, 

in presence of aluminium chloride, 

1101 . 

-p-dinitroso-, 575. 

-fluoro-, 130 

-p-fluoronitro-, 131. 

—— halogen-, halo’ids, 806. 

-heat equivalents of homologues 

of, 427. 

-hoxachloride, a-trichloro-, 806. 

-hexa-derivatives of, 929. 

-iodo-, preparation of, from plionyl- 

hyclrazine, lu42. 

-isomoride of, 1033. 

-monobromo-, a second, 134. 

-nitro-, action of light on alcoholic 

solutions of, 240. 

— nucleus, substitution in the, 
Trans., 679. 

— tetramido-, and its derivatives, 476. 
Benzene-w-azodimethylaniline, acetami- 

do-, 41, 

4i m 



1200 


INDEX OF SCBJEOTS, 


Benzeneazodinjethylftniline, amido-, 41. 
Benzeneazonaphtbols, 64. 
Beuzeneazo'/S'iiapbtliol&ulphonio acid, 
description and measurement of the 
speotrum of, Tea.ns., 196. 
Benzeneazo-)8-naphthylpbenylamino, 
730. 

Benzencazophenol, cbloro-, 664. 
Benzene-derivatives, oxidation of, witb 
potassium ferricyanide, 727. 
Benzenediazoconine, 137. 
Benzenediazopiperidide, 137. 
Bonzene-jo-diazopiperidide, iiitro-, 131. 
Benzonesulpbinio acid, w-nitro-, 723. 
Benzenesulplionic acids, action of cyan- 
amide on, 833. 

Benzenolfd compounds, an explanation 
of the laws which govern substitution 
in, Trans., 258, 583. 
Bonzenylamido-«-napbthyl mercaptan, 

839. 

Benzenylamido-)8'iiapbthyl mercaptan, 

840. 

Benzidine, bromo-, 479. 
Benzidine-deriTatives, 672. 

Benzil, condensation products of, with 
ketones, Trans., 431. 

-dihydrocyanide, Tbans., 29. 

-phenylhydmzine, 138. 

Benzilidenehydrazincbenzoic acid, 160. 
Benzodimethyldifurfuran (para)-, 803. 
Benzodimethylfurfurandicarboxylic 
acid, 804. 

Benzoic acid, jo-bromo-, 1107. 

- - -heat of combustion of, 762. 

--nitrochloro-, 946. 

-tetrachloro-, and its deriva¬ 
tives, 1046. 

— acids, chloro-, 828. 

peroxide as a dehydrogenising 
agent, 151. 

-sulpbinide, 144. 

— -p-bromo-, 146. 

Benzomethylamide, o-amido-, 1043. 
Benzophenone-p-diearboxylic acid, 484. 
Benzoquinonecarboxylic acids, 255. 
Benzotrimethylfurfuran, 263. 
BenzotrimethyltrifurfurocarboRybc 

acid, 263. 

Benzotritolazine, 474, 

Benzoyl compounds, beat equivalents of, 
878. 

-tbioarsenite, 960. 

Benzoylacetoneanilide, 849. 
a-Benzoyl-i3-acetylpbenylhydrazine, 

820. 

Benzoylaldebyde and its deriratiyeBi 
940. 

Benzoyl-o*amidobenzamide, 1044. 
Benzoyl'O-amidobenzmethylamide,1046. 
Benzoylbenzoio acid, tetracblorortbo-, 
831. 


Benzoylbutyl alcohol, Tbans., 738. 

-bromide, Trans., 732. 

Benzoyldioblorobenzoio acid (ortho-), 
832. 

Benzoylethyltoluenesulpbonamide, 14$. 
Benzoylmethylketole, 588. 
Benzoylmetbyltoluenesulpbonamidei 

145. 

Benzoylphenylamidoaoetic acid, 1108. 
Bonzoylphenylbydrazine, unsymmetri- 
oal, and its derivatives, 820. 
Benzoylpbenylbydrazines, isomeric, 365. 
Benzoylphenylsemicarbazide, 820. 
Benzoylpbenyltoluenesulphonamide, 

146. 

B-Benzoylpicolinie acid, 737. 
Benzoyl-3-propiomc acids, alkylated, 
827. 

Benzoylpyruvio acid, 944. 
Benzoyltoluenesulpbonamide and its de¬ 
rivatives, 145. 

Benzoyltrimellitio acid, 942. 
Bonzoyltrimethylenecarboxylic acid, ac¬ 
tion of water on, Trans., 887. 

Benzyl and benzoyl compounds, 961. 

-chloride, o-cyano-, 1035. 

-cyanide, o-cyano-, 1035. 

-o-nitro-, 131. 

-ethyl ether,p-bromo-and p-cbloro-, 

and tlieir decomposition by beat and 
nitric acid, 1103. 

— isoamyl ether, decomposition of, by 
beat and nitric acid, 1103. 

-ieobutyl ether, decomposition of, 

by beat and nitric a<nd, 1103. 
B<mzylncetone-o-carboxylic acid, 144. 
Bcnzylamine, 40. 

-o-amido-, 1087. 

-o-nitro-, 1037. 

-preparation of, 246, 249. 

Benzylbenzenylamine, 246. 
Benzyl-derivatives of bydroxylamine, 
246, 813. 

Benzylothylacetic acid, p-nitro-, 490. 
Benzylidene ethylene bisulphide, 462. 
Benzylidene-aoetoxime, action of dehy¬ 
drating agents on, 666. 
Benzvlidenebenzoyl pbenylhydrazide, 
820. 

Benzybdene-bis-dij)benylpyrazolone» 

1121 . 

Bonzylidenecarboxylio acid (ortho*), 951. 
Benzylidenediphenylpyrazolone, 1121. 
Benzylidenebydraziuebenzenesul^onic 

acid, 933. 

Benzylidenemetbylketole, 266. 
Benzylidenepbenylhydrazine, 1106. 
Benzylidenequinaldine, p-nitro*, 976* 
Benzylidenerhodanio acid, 1109. 

-—- o*amido*, 1109. 

Benzylideneskatole, 957. 
Benzylideneiolylene, 151. 
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Benzjlitlenefcliiobiurefc, 680. 
Benzylimidobenzyloarbaminethioefchyl, 
43. 

Benzylimidobenzylcarbaminethio- 
methyl, 48. 

Benzylnialotidiamide, 952. 

Benzylniethylketonesulphonic acid, 141. 
Benzylnifcraniliiie, m- and j?-, Tbaks., 
US, 

Benzyl‘jp-nitraniline, action of diazo- 
tised m>nitraniliue on, Tbans., 114. 
a-Benzylphenylhydrazino, llOl. 
Benzylphthaliinidc and its o-nitro-de- 
rivative, 1037. 

-o-oyano-, 1038. 

Bonzylpyrroliiie, HI'S. 

-action of acetic anhydride on, 843. 

Benzylrosanilincdisulphonic acids, pre¬ 
paration of, 579. 

Bcrbaminc, 284. 

Berbt*ridc», alkiloYds of, 283. 

Bcrboriiic, oxidation of, with potassium 
}x*rmanganate, 604. 

-sidts, 604. 

Berberonic ac-id, 1118. 

Bctorcinol, 39. 

Biebrich scarlet, description and mea¬ 
surement of the spectrum of, Tuans., 
194. 

Bile acids, 6(Hl, 682. 

-colouring matters, origin of, 200. 

-HUfner*s reaction in, 390. 

—— pig*8, the acids of, 742. 

Bilianio acid, 982. 

Biotit e, 646. 

Bis-diphenvlpyrazolono, 1121. 

Bismarck bi*own, description and mea¬ 
surement of the spectrum of, Tkans., 
180. 

Bisinutbates, Trans., 77. 

Bismuth alkyl coirmounds, 802. 

■ -compounds, fluorescence of, 4. 

-- organo-, 368. 

-conductivity of, for heat in a mag¬ 
netic field, lOCfe 
-ethyl, 802. 

-Huon*8ceiice of, 189, 873, 1006. 

--metallurgy of, 900. 

-methyl, 802. 

’—— miorochemical test for, 301. 

--oxide, colour reactions of, 305. 

•-pentoxide, 340. 

—~ phosphorescence of, 1067. 

salts, action of hydrogen peroxide 
on, 340. 

-— separation of, from mercuiy and 
palladium, 302. 

■ -sulphate, Tbakb., 679* 

--thiocyanate, 666. 

— valency of, 368. 

Bismuthio gold, 707. 

Bismuthite from Noith Carolina, 783. 


Bisulphides and bisulphoxides, organic, 
reaction of, with potassium sulplude, 
226. 

Bleaching powder, action of ammonia 
on, 700. 

-—— constitution of, 700. 

Bloedite, 1085. 

Blood analysis, new method of (h®nm- 
toseopy), 312. 

-causes of the alteration of, in con¬ 
tact with air, oxygen, and carbonic 
anhydride, 609. 

-colouring matter of, behaviour of 

sodium nitrite with, 683. 

-formation of methiBmoglobin in, 

by the aotion of alloxantin, 508. 

-human, sp. gr. of, 608. 

-- liver and flesh, composition of, 

under varying conditions, 855. 

-peptones in, 188. 

-stains, defection of, in presence cf 

iron rust, 408. 

- sugar in the, with reference to 

nutrition, G 6 . 

Blood-serum, new constituent of, 983. 
Bohemian minerals, analyses of, 644. 
Boiling point, influence of change of 
atmospheric pressure on, 206. 

-points of the fatty acids, 02*^1403 

to CjHio 02 , 207 . 

-of the monatomic alcohols 

and their constitution, relation be¬ 
tween, 879. 

Bone-black, decolorising power of, 619. 
Borates, microchemieal test for, 300. 
Boric aciid, conductivity of, 758. 

-« determination of, 209. 

-separation of, 209. 

Borneols, inactive, yielding active cam¬ 
phors, 1050. 

Bornyl phenylamidoformate, 376. 
Bornylamine and its derivatives, 376. 
Bornylcarbamide, 377. 
Bomylphenylcarbainido and thiocarb- 
aiuide, 377. 

Boron, detection of, in milk, &c., 864. 
Botryogone, 21. 

Brain, distribution of lead in, in cases of 
lead poisoning, PROC., 71. 

Brandy from raspberries and straw¬ 
berries, 292. 

-normal butyl alcohol and higher 

alcohols in, 714. 

Brassamide, 233. 

Brassic acid-derivativos, 233. 

-anhydride, 233. 

Braunite from Jakobsberg in Werm- 
land, 643. 

Bread, logwood test for alum in, 1143. 
Breithauptite, artificial, 17. 

" Brilliant-green,*' preparation of, 580. 
Brochautite from Chili, 783. 

4 2 
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Bromatail, TiiAxe., 148. 

Bromanilic acid, action of bromine on, 
1106. 

-constitution of, 1036. 

Bromides, decomposition of, by the 
stomach, 608. 

Bromine, chlorine, and iodine, improved 
form of apparatus for the separation 
of, Trans., 690. 

--indirect determination 

by electrolysis of their silver salts, 
525. 

- liberation of, from hydrogen 

bromide by the action of light in 
presence of oxygen, Trans., 804. 

-refractive equivalent of, 193. 

-solid,” use of, in analysis, 688. 

— — vapour, dissociation of, by the 
electric diseharge, 1013. 

Bromoform, 787. 

Bromostannic acid, 654. 

Brookito from Magnet Cove, Arkansas, 
116. 

Brucine and strychnine, estimation of, 
853. 

--constitution of, 505. 

-distillation of, with zinc, 282. 

-ferro- and forri-cyanides, 852. 

Bnicite from the Ural, 345. 

Buratite from Laurium, 644, 

Buretti- jet, 688. 

But aldehyde, normal, condensation of, 
794. 

Butter analysis, 809. 

-Keichert/s method of, 309, 

1145. 

—“ carrot colour in, 310. 

— colours, examination of, 621. 

- detection of artificial colouring 

matters in, 1149. 

-det^jr mi nation of, in milk, 752, 

-from vanous districts, 996. 

-testing, 308, 309, 

Butyl alcohol, normal, in Cognac brandy, 
714. 

—'' ' chloride and ether, tertiary tri- 
chloro-, 570. 

— perchloro-, perchlorosebate, 801. 
-sebate, 801. 

-vanadate, Trans., 763. 

Butylchloral hydrate as an antidote for 
strychnine and picrotoxin, 891. 
Butyrates, acid, 231. 

ButyreTlite, chemical composition of, 
17. 

Butyric acid, dichloro-, constitution of, 
30. 

— — a-i3-dichloro-, 666,1029. 
-pure, 29. 

-fermentation, morphology of, 1185. 

Butyroehlorolbiuret, 1032. 
Butyrylaoetophenone, 948. 


c. 

Cadaverine, 742. 

-identity of, with pentatnetbylene- 

diamine, 125, 1057. 

Cadmium borotungstate, crystallograpby 
of, 834. 

- chloride, ammoniacal compounds 

of, 637. 

-heat of hydration of, Tbaks., 

75. 

-determination of, and separation 

from copper, 398. 

— nitrate and sulpliate, ammoniacal 
compounds of, 688. 

-—basic, 1080. 

-sulphide, titration of, with iodine, 

301. 

Cffisium cobalt nitrite, 12. 

CafPe’ine, action of, on voluntary muscle, 
985. 

Calamus root, bitter principle of, 972. 
Calcimeiry, 865. 

Calcium ammonium arsenate, 108. 

-arsenate, 108. 

-borat-e, 108. 

— carbonate, effect of manganese on 
the phospliorescence of, 100. 

-cnloride, solubility in water at 0®, 

771. 

—— determination of, in jnresence of 
manganese, 865. 

-diisobutyloxamate, 857. 

- hypochlorite, conversion of, into 

calcium chlorate, 11. 

—— isohutyloxamate, 357. 

-isobutyrate, solubility of, 647, 648. 

-orthobutyra to, solubility of, 547,648. 

-silicostannate, 833.. 

— sulphate, phosphorescence of, 1067. 
-sulphide, phosphorosoenoe of, 639, 

540. 

-preparation of, with a violet 

phosphorescence, 2. 

— tartrate, preparation of, 671. 

— tetramethylenecarboxylate, distil¬ 
lation of, with lime, Trans., 229. 

— urate, 469. 

— vanadates, 339. 

Calorimeter, Bunsen’s ice, 1073» 
Calorimetric bomb, 627. 

Camphene, active, 596. 

-Isevo^rate, action of glacial acetic 

acid on, 969. 

Camphol, racemic, 1050. 

Camphols, isomeric, 875. 

Camphor, bromo- and chloro-, oxidation 
of, 1115. * 

—— /5-chloronitro-, 970. 

—derivatives of, 842,1049,1115. 

-a-nitro-, 842. 

— )9*nitro-, B42. 
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Camphor, racemic, 1050. 

Camphoric acid, heat of neutralisation, 

m 

-racemic, 1050. 

Camphoroxirne, derivatives of, 496. 
Camphors, active, from inactive borneols, 
1050. 

-isomeric, 875. 

-- — mononitro-, 842. 

CamphylcUplieuylhydrazine, 1050. 
Cane-sugar, absorption spectrum of, 
Than8., 59. 

-influence of temperature on 

the rate of inversion by hydrochloric 
acid, 708. 

Capillarity and evaporation, relation 
betw een the theories of, 323. 

-relation of weight of drops to, 210. 

Capillary constants and meniscus auglc, 

101 . 

•-meniscus angle, relation of weight 

of drops to, 210. 

Capraldeljyde, constitution of, 788. 
Capnildoximc, 795. 

Caj)rocyainuIiue, a-amido-, 850. 
Caprocyaniinc, o-aiuuio-, 850. 
Caprylulcne, 788. 

Caracoliie from Chili, 902. 

Carbamide, action of bromine on, 636. 

-action of, on cyauhydrina, 1051. 

- action of, on piieuylhydmzine, 

1012. 

- decomposition of, by water and 

dilute acids, 235. 

- sulpliinic compounds of, Tkans., 

606. 

-trichloromethylsulpliinate, TJiANS., 

608. 

Carbazole-bhiP, 959. 

-syutlicsis of, 372. 

i8-Carbocinchoiiieroiiie acid, 1118. 
Carbodinicotinic acid, 1118. 
Carbohydmtes, 20. 

-action of sulphuric acid on, 125. 

-formation of fat from, in the dog, 

288. 

Carbon, absorption of gases by, Tbans., 
249. 

-amorphous, in the Saxon Erzge¬ 
birge, 311. 

-- bisulphide, action of chlorine on, 

1015, 

--- molecular refractive energy 

of derivatives of, 753. 

-chains, closed, synthetical forma¬ 
tion of, Tbans., 1 , 228, 240, 702, 820, 
849. 

— combined, determination of, in 
iron, 866. 

"—compounds, determination of the 
constitution of, from thennochemical 
data, 421, 423. 


SDBJfiOTS. 1208 

Carbon compounds, homologous, heat of 
evaporation of, 9. 

- - of high refractive power, 

molecular dispersion of, 626. 
-relation between their mole¬ 
cular structure and their absorption 
spectra. Part VllI, Tbans., 152. 

- determination of the relative 

values of tlie four units of chemical 
activity of the atom of, 711. 

-electrodes, alteration of, 1009. 

-estimation of, in the organic con¬ 
stituents of water, 184. 

-in cast iron influence of silicon on 

the condition of, 220. 

-in the sun, 1065. 

-oxysulphicle, preparation and pro¬ 
perties of, 1015. 

-reaction of absorbed oxygen on, at 

various temperatures, Tbans., 252. 

-refractive index of, 193. 

-soft, electrical resistance of, under 

pressure, 315. 

-tetrachloride, action of, on cbromyl 

dicliloride and ferric phosphate, 330. 

-action of, on metallic oxides, 

329. 

-action of, on oxides, 652. 

-action of sulphur on, 1015. 

- thiodichloride, reactions with, 

937. 

CarlKinales, ethereal, 37. 

[ -insoluble, nreparation of, 221. 

- normal, detection of, in hydrogen 

I carbonates of tlie alkali metals, 528. 
-test ing of, 8u. 

Car bon. v* anhydride, absorption of, by 
leaves, 172, 

— - and ethyl alcohol, specific 

gravities of mixtures of, 435. 

-apparatus for determining, in 

carbonates, 999. 

-&c., apparatus for estimating, 

398. 

- - cooling of, on expansion, 

880. 

-decomposition of, by chloro¬ 
phyll, 085. 

-estimation of, in air, 300. 

-estimation of, in beer, 1144. 

-estimation of, iu coal-gas, 86, 

297. 

-expired, in respiration, esti¬ 
mation of, 507. 

-in soil, 521. 

-in the air of schoolrooms, 888. 

■■ — --in the atmosphere, 214, 549. 

'-- portable apparatus for the 

estimation of, in the atmosphere, 999. 
-quick volumetric determina¬ 
tion of, 528. 

-oxide, poisoning by, 892. 
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Carbonyl-o-amidophonol, 477. 
Carbonylcarbazole, ^59. 
Carbonvlferrocyanogen, 649. 

Carbony Ipbeny Ipliospboric dichloride, 
and w-chloro-, 947. 

Carbosiyril, reduction of, 279. 
Carbo-o-toluylenedi]DheDyltetrainine, 
247. 

Carbo-o-toluylenedi-^ -tolT Itetramine, 
247. 

Carboxyl, introduction of, into aromatic 
compounds, 935. 

- method for the introduction of, 

into aromatic liydrociarbons, 254. 
Carboxyluaphthylorthopliosphoric di- 
clilorido, a-cliloro-, 963. 
Carboxylplienylortliophosphoric acids 
(para- and in eta-), 947. 

Carragheen moss, galactose from, 791. 
Carrot colour in butter, 310. 

Carroteno, 2(i5. 

-in leaves, 859. 

Carvacryl dipotassium phosphate, 241. 
- oxidation of, 241. 

— potassium sulphate, 241. 
Carvacrylamino, 721. 

Carveol, 376. 

Carvole-derivatives, 475, 923. 

Carvyl phonylamidoformate, 376. 
Carvylamine, 249, 377- 

-and its derivatives, 475. 

Caso'in, absorption spectrum of, Teans., 
59. 

Castor oil, distinction of, from other 
fatty oils, 402. 

Catalysis, 440. 

Cafefiiol, action of othylenediamine on, 
722. 

-tetrachloro-, 808. 

Cattle foods, addition of sugar to, 611. 
Celestine, pink, 782. 

--in Nautilus auratusy 781. 

Cells, living, absorption of aniline 
colours by, 747. 

Cellulose, action of sulphuric acid on, 
125. 

— fermentation of, 1131. 

- formed by Bacterium xylinum, 

Teais^s., 643. 

— Nageli’s starch, true nature of, 
460. 

-nitro-, 792. 

- starch, true nature of, 686. 

Ceramics, ancient, analyses of, 218. 
Cereals, effects of deep or shallow sow¬ 
ing on, 747. 

Cerebrospinal fluid, proteids of, 614. 
Ceriferous Kainstadt clays, 119. 

Cerite earths, 651. 

Cerussite, crystallised, 842. 
Chelerythrine, 854. 

Chelidonine, 854. 


Chemical aflSriity, dependence of, on 
temperature, 628. 

-chaftges produced by sunlight, 98. 

-combination, 99. 

-constitution and physiological ac¬ 
tion, 985. 

— reactions, velocity of, 697. 
Chemistry and thermodynamics, 431. 
-integral weights in, 1077. 

Chili saltpetre and ammonium sulphate, 
comparative manorial value of, 77. 

-— as manure, 77, 78. 

-phosphoric acid in, 558. 

China bicolor, 76. 

Chinino dibromide, 1123. 

Chloral, density and magnetic rotation 
of, Teans., 808. 

-fate of, in the organism, 613. 

-hydrate as an antidote for strych¬ 
nine and pierotoxin, 391. 

-density and magnetic rota¬ 
tion of, Trans., 809. 

-detection of, 866. 

-rod dye from, 793. 

Chloraleyanliydrins, actioii of carbamide 
on, J032. 

Cbloralide, aetion of phosphoric cldo- 
ride on, 916. 

Chloranilic acid, aetion of bromine on, 
1106. 

-constitution of, 1036. 

Chlorides, compressibility of aqueous 
solutions of, 696. 

-dissolved, effect of pressure on the 

decomposition of, 697. 

-r- effect of hydrochloric acid on the 

solubility of, 445. 

— metallic, anhydrous, preparation 
of, 702. 

Chlorination by means of acetic chlo¬ 
ride, 932. 

-influence of light and temperature 

on, 922. 

Chlorine, bromine, and iodine, improved 
form of apparatus for the separation 
of, Teans., 690. 

-— indirect determination 

by electrolysis of their silver salts, 
525. 

-liberation of, from hydrogen chlo¬ 
ride, by tho aetion of light in presence 
of oxygen, Teans., 802. 

-preparation of, using Kipp’s appa¬ 
ratus, 442. 

-refractive index of, 193. 

Chloroform and acetone, action of pot¬ 
ash on a mixture of, 569. 

— fate of, in the organism, 612. 

-new reaction for, 866. 

— post-mortem detection of, 806. 
Chloroformamide, 669. 

Chlorophyll, 972,1118. 
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Chloropbjll, absorption bands of, 693. 
-decomposition of carbonic anhy¬ 
dride by, 685. 

-functions of, 516, 

-granules, formation of starch in, 

1136. 

-presence of, in sponges, &c., 613. 

Chlorosis in plants, 76. 

Chlorostannio *icid, 554. 

Oholeio acid, anhydrous, 682. 

*-crystalline form of, 683. 

Cholesterin, 926. 

-acetate, 926. 

Cholesterol chloride and its dibroiiiide, 
926. 

Cholic acid, 982. 

-anhydrous, 682. 

-iodo-, 606. 

Choline^ presence of, in germinating 
plants, 747. 

Chondrm crispus^ galactose from, 791. 
Cliromat(3, ostiirmtioii of, in presence of 
dichromatc, 304. 

C'hromatology, invertebrate, 613. 

Clirome iron ore, analysis of, 532. 

--deeom]30rtit ion of, 619. 

— paints, analoais of, 301. 

Chromiodic acid, 776. 

Chromium, det.(‘ctiou and determination 
of traces of, 531. 

-extraction of, from iron ores, 449. 

-licptasidphide, non-existenco of, 

653, 

— oxalates, double, constitution of, 

Proc., 4. 

-phosphorescence of, 1067. 

-potassium llnonde, 448. 

-volumetric determination of, 303. 

Cliroruorganic acids, Tuans., 383. 
Chromoxalates, Tr-INS., 383. 
Cliromoxalic acid, Proo., 5. 

Clirornyl diclilorido, action of carbon 
t^.^trachloride on, 330. 

ChrysoiCdine, description and measure¬ 
ment of the spectrum of, Trans., 
178 . 

Chrysonaphthazine, 1049. 

Chrysoplumic acid, reactions for dis¬ 
criminating, from santonin colouring 
inatters in urine, 406. 

Olirysoquinone, azines of, 1049. 
Chrvsotoluazine, 1049. 

Cider ash, 520. 

Cinchine, action of bromine on, 1122. 

-dibromide, 282. 

--et- and iS-, 1122. 

Cinchol, 58. 

Cinchona alkaloids, 281,1122. 

-bark, ash of, 394. 

Cinchonic acid, 598, 846. 

Cinchonidine, estimation of, in quinine 
sulphate, 623. 


Cinchonine, brominatlon of, 1123. 

-constitution of, 164. 

— — dibromide, 281. 

Cinnabar, natural solutions of, 555. 
Cinnamene of the pyridine series, 737. 
Cinnameiiylpropionic acid, o-amido-, 
485. 

Cinnamic acid, bromo-, a fourth, 582. 

■ —— jd-dicliloro-, 363. 

-presence of, in the Ericaccas, 

517. 

---series, isomerism in, 582, 830. 

-acids, bromo-, reduction of tlie iso¬ 
meric, 668. 

-Grhisor’s monobromo-, 829. 

Cinimmido, «-bromo-, 829. 

Cinnamyl liydrazine, 665. 

--thitinyl ketone, 237. 

Ciniiarnyldiphenylaniine, 814. 

Citroconic acid, constitution of, 917. 

- - beat of neutralisation of, 

205. 

Citrazinic acid, Trans., 407. 
Citrazinimide, Trans., 406. 

Citric acid, action of monamines on, 
154. 

-fermentation of, 235. 

— -boat of neutralisation of, 205. 

-use of turmeric as an iiidi- 

ealor for, 307. 

Citrodinaplithylamic acid, a- and /8-, 
154. 

Citrodinaphtbyiamide, a- and 3-, 154. 
CitroLli-p-toluKle, 40. 

Citro-p-ditoluidic acid, 40. 
Citro-jo-toluidic acid, 40. 

Citro-/ toluidide, 40. 
Citrotrmiethylamide, 154. 

Citro trinaplit by lam ule, a- and jS-, 154. 
Claret, detection of artificially coloured, 
91, 187. 

Clay, absorption of ammonia by, 1136. 

-analysis of, 1139. 

-pink, analysis of, 647. 

Clays, action of heat on, 785. 

-constitution of, 785. 

Coal, estimation of sulphur in, 296. 

-analysis of, 84. 

-tar colours, acid, detection of, in 

■wine, 405. 

-constituents of, 471. 

-— relation between petroleum 

and the hydrocarbons of, 648. 
Coal-gas. See lias, coal-. 

(Cobalt and nickel, separation of, from 
iron, 1141. 

-salts, new class of, 220. 

-separation of zinc from, 182. 

——— variations in the electric resistance 
of, in a magnetic field, 760. 

— volumetric estimation of, in pre¬ 
sence of nickel, 1141. 
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CobaltammomumtJonipouiids, 775* 
Cobra-poison, 170. 

Coca leaves, alkaloids of, 1125. 

Cocaine, amorphous, 980. 

-higher liomologues of, 1126. 

— hydrochloride, rotatory power of, 
500. 

— rotatory power of, 506. 

— scjiaration of hygrine from, 1126. 
Cooamine, 1120. 

Cocceryl alcohol and its derivatives, 
650. 

Coceerylic acid, 650. 

Codeine, 280. 

Colt’ec, 1002. 

-amount of caffeine in various kinds 

of, 394. 

C'olfees, analyses of, 1002. 

Cohesion figures, 209. 

Coke, estimation of sulphur in, 296. 
Colchiceinc, 284. 

Colchicine, 284. 

-t]iera])eutic action of, 614. 

-toxic action of, 515. 

Collidine, symmetrical dibromo-, 844, 
Columbiie, 20. 

-from Colorado, 347. 

-tromOraveggia in Val Vigez20,645. 

-from iStandish, Maine, 343. 

—— of the Val Vigezzo, niinoral associ¬ 
ated with, 1085. 

ConcentroHon, influence of, on the 
vapour-tension of ethereal solutions, 
631. 

-of solutions by gravitation, 1013. 

Conductivity, electrical, of hot gases, 
1071. 

-of mixtures, 877. 

- of mixtures of aqueous solutions 

of acids, 415. 

Conichalcite, 20. 

Ooniferin, new test for, 692. 

Conine, active, synthesis of, 160. 
Convolviilin, physiological action of, 
291. 

Conyrine platinoehloride, 161, 383. 
Copper, action of ammonia on, at a red 
heat, 702. 

-ammonium iodides, 772, 

-analysis of, 529. 

— atomic weight of, 444. 

-cobalt potassium sulphate, Pboc., 

53. 

- commercial determination and 

val nation of, 80. 

-Cornish, diy assay of, 81. 

-crystals, artificial, 342. 

-olectrolysis of, 315. 

-electrolytic estimation of, 1000. 

-higher oxides of, 334. 

-innuence of, on the estimation of 

sulphur, 296. 


Copper iron potassium sulphate, Paoo., 
53. 

- magnesium group, isomoiphous 

mixtures of sulphates of, Pfioc., 63. 

-potassium sulphate, P»oo., 58* 

-miorochomical test for, 300. 

— mineral from Sunnerskog, Sweden, 
843. 

-minerals, rare, from Utah, 19. 

-native, crystallisation of, 341. 

-nitride, 702. 

-oxide, compound of manganese- 

sesquioxide with, 1081. 

-platinum, and iron, alloys of, 778. 

— polarisation of, by the extension of 

the surface in contact with a liquid 
conductor, 757. 

- salts, electromotive dilution con¬ 
stants of, 1072. 

-sepawition of, from lead, cadmium, 

manganese, &c., 630. 

- separation of, from mercury and 

palladium, 302. 

-slug of bright red colour, 447. 

-sulphate, dissociation of, 208. 

-reduction of, during alcoholic 

fermentation, 171. 

-solubility of, 772. 

-testing, 1139. 

-wet assay of, 80. 

-. See also Cuprous. 

Cordierito, altered, from Tuscany, 1086. 
Corrosive sublimate solutions, stabihty 
of, 774. 

Cosmical powder which fell on the Cor¬ 
dilleras, near San Fernando, Chili, 
22 . 

Cotton oil, properties of, 636. 
Coumaraldohydes, nitro-, 939. 

Cournaric acid, para-. See Paracoumaric? 
acid. 

Coumarin, amido-, 939. 

-nitro-, 939. 

Cow's, amounts of nitrogen ingested and 
recovered in manure, 175. 

Creatines, 850. 

Creatinine in urine, 513. 

-reactions of, 1056. 

— Weyl’s reaction for, 1122. 
Creatinines, 850. 

Cresol, dinitro-, colour reactions of, 624. 

-others, heat equivalent of, 428. 

Cresolcarboxylio acid, 45. 
Crosylamidines, 1034. 
Cresyltrichloraoetamide (ortho-), 1098. 
Cristobalite from Mexico, 659. 

CrocoYne scarlet, description and mea¬ 
surement of the spectrum of, Xeaitb., 
195. 

Crocoisite, artificial production of, 781- 
Crooonic acid, f6rmatioa of, from ben¬ 
zene-derivatives, 805. 
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Croton oil, 798. 

Crotonic aoid series, isomorism in, 666, 
1029. 

-acids, substituted, 797. 

Croton^rlcarbamide, cliloro-, 1032. 
Cryptopine and its salts, 1122. 

Crystal beds of Topaz Butte, 452. 
Crystallisation by diffusion, 101. 

Cube bin, 970. 

Cumene- and cymone-dcrivatives, reci¬ 
procal transformations of, 36, 471. 

--series, intranmlecular changes in 

the propyl-group of, 132. 

->^-trmitro-, reduction of, 36, 659. 

Cumeneazo-^-naphthoidisidphonic acid, 
desi^ription and ineasureiuant of the 
spectrum of, TliA^s., 187. 

Cumene-o-sulphonic acid, 264. 
Cuinonylpropionic acid, 132. 

Cumic acid, heat of combustion of, 
762. 

Cuniidic acids, a- and 62. 
v(/-Cumidine, 660. 

^-Cumidinesuiphonic acid, acetylnitro-, 
659. 

-nitro-, 953. 

Cuminamide, 43. 

Cumylaiuinc, 1039. 

\/>-Cumylt‘ne(liamino (meta-), 659. 
Cumylt hiocarbamide, 1039. 
Cui>rammoniaui salts, 773. 

(,’upnte, urtiffcial, crystallised, 342. 
Cuprous barium thiosulphate, Tbans., 
39. 

-potassium thiosulphate, hydrated 

and anhydrous, Tuajss., 38. 

Ciimre, 1126. 

Curino, 1125. 

Cyaiiacetamide, 796. 

Cyuiiucelic acid, 796. 

Cyanacetoplienone, 820. 

Cyanamide, action of, on benzenesulpho- 
nic acids, 833. 

Cyanauiliiie, 928. 

Cyauazobenzene, 248. 

Cyanhydrins, action of carbamide on, 
1054. 

Oyan-w-nitraniline, 929. 

Cyauobenzoio acid (meta-), and its deri¬ 
vatives, 484, 

Cyauobcuzoic acids, behaviour of, on 
distillation, 484. 

Cyanogen, compressibility and refrac¬ 
tive index of, 753, 

-- estimation of, in coal gas, 86. 

-liquid, vapour-tension of, 764. 

Oyanphonine, synthesis, 363, 
Oyanphenylhydrazino, 929, 

Cyaniiric acid and its compounds with 
ethers ajid alcohols, 789. 

— chloride, best method for pre¬ 
paring, Tbai^s,, 269. 


Cyclotliraustic aoid, 979. 

Cymene- and cumene-derivatives, reci¬ 
procal transformations of, 36, 138. 

-chloro- and bromo-, from thymol, 

37. 

-dibromo-, 147. 

-oxidation of, 147, 240. 

Cyanxybde, 929. 

Cymyl, para-. See Paracymyl. 
Cyprusite, 644. 


D. 

Dahlia tubers, crystalline deposits in, 
1136. 

Damhose and inosite, identity of, 909. 
Dehydracet ic acid, Tbaks., 484. 

-bromo-, Tkans., 400. 

-oxime of, Tuans., 493. 

Dchydracetoncbenzil, Tuans., 420. 
Dehydrochinine, 1123. 

Deh\ drocholic acid, phenylmercaptan-, 
982. 

- - plicnylmercaptan-phenylhy- 

drazine, 982. 

Dehydi'ociiichiue, 282. 
l)eli\tlrocmchonine and its chloride, 
281, 282. 

Delndrogenation by means of benzoic 
peroxide, 151. 

Deliquescence and efflorescence of salts, 
relation of, to the vapour-tensions of 
their saturated solutions, 208! 

Density, maximum, displacement of the 
jiomt i f, by pressure, 695. 

-of weak aqueous solutions of salts, 

209. 

Desoxybenzoins, 829. 

Desoxycholic acid, 683. 

Destinozite, 709. 

Dcuteroalbumofee, 285. 

DeuU»roviteilose, 286. 

Dextrin, alcoholic fermentation of, 
171. 

-detection of, in w'inos, 692. 

-precipitation of, by iron, 401. 

Dextroisoterpene, 969. 

Dextrose, action of potassium perman¬ 
ganate in neutral solutions, 566. 

-action of o-toluylonediamiue on, 

470. 

-compounds of, with o-phenylene- 

diamine, &c., 475. 

determination of, 534. 

-from phlorizin, Tuanb., 636. 

-totrabenzoato, 228. 

Diabase porphyrite from Petrosowodsk, 
454. 

Diabetes and glycerol, 985. 

Diabetic patient^ IsDVorotatory 6 -hy- 



1208 


INDEX OV SUBJECTS. 


droxybutyric acid in the blood of, 
986. 

Diaoetobenzjlpylrroline, 843. 
Diacetonrnethylpyrroline, 843. 
Diocetylamidonaplithyl mercaptan, 962. 
Diaoetylamidophenyl mercaptan, 962. 
Diacetylphenylhydrazine, 866. 
Diacetyltetramethylenedioarboxylio 
acid [1, 2, 1, 2], Tuans., 26. 
Dialdehydes, action of hydroxylamine 
and plienylliydrazine on, 482. 

Diallyl, telrabromo-, carbinol acetate, 
353. 

Biallyloxalic acid, 361. 

Diainide or diainidogen, 715. 

Diamonds, phosphoresconco of, 1067. 
DianilidophtlialyIdiamide, 670. 
Dianisylarsine chloride, 867. 
Dianisylthiocarbamide, 1041. 

Diantllryl, dibromo-, 965. 

-derivatives, 1049. 

-preparation of, 965. 

Diaspore from Newlin, Pa., 343. 
Diastase, 165, 387. 

-action of, 166. 

- absorption-spectrum of, Tbans., 

60. 

-deterioration of, by the action of 

heat, 608. 

-pure, preparation of, 1117. 

Diauromethylamino, 112. 
Diazoamiilobenzene, action of phenol on, 
480. 

-m-dinitro-, Teans., 107. 

-y?-dinitro-, Teans., 102. 

-Wallach’s ex|)]anation of the iso¬ 
meric transformation of, into amido- 
azobenzeno, Proc., 27. 

Diazoamido - compounds, 137, 819 ; 

Teans., 102. 

- - and their constitution, 

Teans., 434, 448. 

-constitution of, 818. 

-dinitro-, decomposition of, by 

cold hydrochloric acid, Trans., 436. 

-reaction of, with phenols, 

664. 

Diazoamido-o-toluene, 819. 
Diazoamidoxylene, 819. 

Diazoazotoluene (ortho-), action of «- 
naphthol and jS-naphthol on, 731. 
— action of /3-naphthylamine on, 
731. 

Diazoazotoluene salts (para-), 732. 
Diazoazotoluonimide (para-), 732. 
Diazobenzene chloride, decomposition of, 
by hydrochloric acid, Teans., 106. 
Diazobenzeneanilide, relation of, to 
amidoazobenzene, Pboc., 26. 
Diazobenzylamidobenzene, w-dinitro-, 
Teans., 113. 

-^-dinitro-, Teans., 112. 


Diazo-oompounds, 40, 137, 817. 

—— decomposition of, by aniline, 
136. 

Diazoethylamidobenzene, w-dinitro-, 
Teans., 108. 

Diazoethylresoroinol chloride, 661. 
Diazonaphthaleuesulphonic acid, 375, 
963. 

Dinzonitro - ^ - cumenesulphonic acid, 

953. 

Diazosuccinic acid, derivatives of, 33. 
Diazotised inetanitraniline, action of, on 
y)-nitraniline, Trans., 102. 
Diazotolylene-o-sulphonic acid (para-), 
136. 

Diazoxybenzoic acid, 485. 
Dibenzoylphenylhydrazines, isomeric, 
365. 

Dibcmzyl, jp-dinitro-, preparation of, 
836. 

-o-dinitrocyano-, 131. 

-ether, Tbans., 700. 

Dibenzylamine and its derivatives, 246. 
Dibonzylanilide, nitroso-, 247. 

-and its derivatives,. 812. 

Dibenzyldicarboxylic acid (ortho-), 958. 
Dibenzylethylamine, 813. 
Dibenzylglycosine, Trans., 555. 
«-Dibenzylhomo-o-phtlialbenzylimide, 
1111 . 

a-Dibenzylhomo-o-phthalic anhydride, 

nil. 

a-Dibonzylhomo-o-phthalinude, 1111. 
Dibenzylhydroxylamine, derivatives of, 
813. 

-nitroso-, 24'6. 

Dibonzylideiicdiniothylcnediamine, 493. 
Dibenzylmalonic acid, 952. 
Dibcnzyltliiocarbamidc, action of alkyl 
iodides on, 43. 

Dibrassidin, 233. 

Dicarvacrylamine, 721. 

Dicoumarin, preparation of, Tbans., 62. 
Dicyanobenzophenone (para-), 484. 
Dicyanophenylhydrozine-compounds, 
138. 

Didymium salts, variations in the 
absorption-spectra of, 873. 

-spectra of, 1008. 

-sulphate, Teans., 682. 

-variations in the absorption-spectra 

of, 537. 

Dierucin, 233. 

Diethenyltetramidobenzenes, 476, 477. 
Diethoxyoollidine, 845. 
Diethoxyresorcinol, amido*, 661. 
Diethylbismuthine bromide, 803. 
Diethylene bisulphide derivatives, 122. 

-tetrasulphide, 462, 954. 

(x-Diethylhomo-o-phthalic acid, 1111. 
—— anhydride, 1111. 
fli-Diethymomo*o-phthaIimide, 1111. 
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Dietbylidone tetrasulpbide, 463. 
Diethylphenyltli iocarbamide, 823. 
Diethyl pyridine, 60. 
Diethylresorcinol, o-amido-, 662. 
Diethylresorcinol-o-azoresorcinol, 662. 
Diothylresorcinol-p-azoresorcinol, 662. 
Diethylsulphonedimethylcnothane, 123. 
Diethylsulphoneinethane and its di- 
bromo-dorivativofl, 124. 
DiethylsulphonepropylmethylmeUiane, 
123. 

Dietbylthionine, 667. 
Diethyltrichlorac^etam ide, 1098. 
Diffusion, liquid, 440. 

Diffusioti'rosidues, 521. 

Difui*furan, 262. 

Digestive juices, nitrogenous contents of, 
1129. 

Digest ion* and digestive secretions in the 
liorse, 744. 

— animal, versus popsine, 513. 

-artificial, 388. 

-comparative absorption of fish and 

flesh in tlio alimentary cnnal, 1130. 

-gastric, a first product of, 609. 

-in the pig, 512. 

-iutestinal, in the horse, 610, 

-natural and artificial, 167. 

-of fibrin by trypsin, 1130. 

-period required for, in thopig, 684. 

Digluco-o-diamidobenzene, 930. 
Diglyeerylinethylal, 905. 

Diliexiue, 566. 

Dihydrazophenino, 1106. 

Dihydroi^am phene-derivatives, 676. 
Diliydroeoumarie acid and its salts, 
Thans., 68. 

Dihydrocoumarin, Trans., 70. 
Dihydroelhyldiraethylquiiioliue, 076. 
Dihydrohydroxylepidine, 278. 
Dihydronaphthalene, 719. 
Dihydrosparte'ine and its derivatives, 
1056. 

Dihydroterephthalio acid, 371. 
Dihydrotoluquinoxaline and its deriva¬ 
tives, 383. 

Dihydroxyamidopyridine, dichloro-, 156. 
Dihydroxybenzophenone (ortho-), and 
its derivatives, 152. 
Di-o-hydroxybenzylidenethylenedi- 
amine, 493. 

Dihydroxydihydroquinolinelactone, 48. 
Dihjrdroxydurylio acids, 255. 
o-Dihydroxymethylooumarilic acid 
(meta-), 263. 

jS-^-Dihydroxynietbylpseudocarbostyril, 

978. 

7 -Dihydroxynaphthalene, Peoc., 43. 
Dihydroxyphenylquinoliue, 847. 
Dihydroxypiperohydronio acids, a-$- 
and /5-7-, 488, 

Dihydroxyquinoline, 978. 


Dihydroxyquinone, jo-dinitro-, 134. 
Diliydroxytartaric acid, condensation 
of, with secondary hydrtizines, 579. 

-diphenylhydrazine, reduction 

of, 467. 

Dihydroxytoliiic acid, 669. 
Diisoamylacetal, 231. 
Diisoamylphenylamine, 721. 
Diisobutylamine salts, 461. 
Diisobutyloxamide, 357. 
Diisobutylphenylamine, 721. 
Diisopropylucetoxime and its behaviour 
with acetic chloride, I’rans., 684, 686. 
Dii sopropylbcn zy hdenemethy lenedi- 
amine, 493. 

Diketones, action of hydroxylamine on, 
373. 

- preparation and liydrolysis of 

hjdroc^anides of, Trans., 29. 
Diketonic acids, two new, 261. 

Dilution constants, electromotive, of 
silver and eopper salts, 1072. 
/3-l)ituethacrylic aeul, 359. 
J)imethaini(h>methyl])henazino, 139. 
Dimethamidophenyl hexyl ketone, 815. 
Dimetlioxyldihydrochloroquiiioline- 
lactone, 48. 

Dimethoxyhydrocarbostyril-lactonc, 48. 
Di-o-methoxybenzvlulenethylenedi- 
amine. 493. 

Dimethoxycinnamic acid (meta-ortho-), 
140. 

Dimethoxyquinoline, 973. 

-new, 1119. 

Dimethyl ethyl carbinol, tests for the 
]Hirity of, 1142. 

Dimethyiaeetal, trichloro-, 28. 
Diinothylacridine, 928. 

Diniethylanln dracetonebenzil, Tbans., 
4;i2. 

Dimethylaniline, action of oenanth- 
aldehyde and hcplAl chloride on, in 
presence of zinc chloride, 81 k 
- o- and />-ehloro-, and their de¬ 
rivatives, 474, 

-isodinitro-, 215. 

-manufacture of, 474, 576. 

Dimethylantliracene [2:3], 841. 

1 )imct 1 lyhillthnigrt 11 ol, 592. 
Dimethylaiithraqiiinones [1 : 3] and 
[2 : 8j,84l. 

Dimethylbeiizidine, tetranitro-, 245. 
Dimethylbeiizoylacetic acid (ortho- 
meta-), 253. 

Diraethylbenzoyl-i8-propionic acid 
(ortho-para-), 827. 
Dimethylbenzylamine, 721. 
Dimethylbenzylicleuetliylenediamine, 
494. 

Dimethylbismuthine bromide, 802. 

-chloride, 802. 

-hydroxide, 803. 
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DimethjldibenzjlammQxiium cMoridei 

Bimotliyldicoumaric acid, 830. 

Dimethyldicoumarin, 830. 

Diinethyldipiperidyl and its derivatiYes, 
162. 

Dimethylene disulphone, derivatives of, 
463. 

Dimethylgentisic acid, 140. 

a-^-I)imctliyiglyceri(* acid, 30. 

Dimetliylhomo-e-phtlialimido, 51, 726. 

Dimethylhydroxybroinupyrimidine, 

1054. 

a-Dimothyl-jS-hydroxyisocaproic acid, 
1099. 

Dimethyl-i 8 -liydroxynaphthaquirioline- 
Buiphoriic acid, 681. 

Dime thy lindole [ 1 ^ : 3'], 149. 

-[ 2 ': 3'], 149. 

[3 : 2'], 956. 

Dimefchyliudolecarboxylic acid, 149. 

Dimctliyllevulinic acid, 921. 

Dnnethyl-a-naphtluiquinoline, G81. 

Dmiothyl-i3*naphiliaquinoiiue and its 
derivatives, 681. 

Dime thy 1 • /3-naphthaquinolinesuIphonic 
acid, 681. 

Dimetliyhiitrosamine, formation of, 
from diiueth}lauuno nitrate, 230. 

^-Di methy Iphenylpy ridinodicarboxylic 
acid, 681. 

Dimethyl phenyltbiocarbairiide, 823. 

a-y-Dirnethylpicolinic acxd, 378. 

pimethylpiporidine, action of bromine 
on, 164. 

Dimethylpipcridincs, a-a- and 0 - 7 , 64, 
65. 

Diuiethylpyridino [2 : 6 ], 500. 

-platinochloride, 378. 

Dimetliylpyridines, a-a- and a* 7 -, 69. 

Dimethylpyrrolineacetic acid, 276. 

Dimethylpyrrolinecarboxylamido, 277. 

Dimethyl[)yiTolinecarboxylic acid mon¬ 
anilide, 277. 

Dunethylpyrrolinedicarboxylacetic acid, 
276. 

Dime thy Ipy rrolinedicarboxy an ilide 
[2 : 4 : 3 : 5j, 277. 

Dimethylpscudocarbostyril, 159. 

a-|3- D i methyl- ^-pse udoquinoxaline, 

1044. 

i 8 - 7 -Dimethyl-^-pseudoquinoxaline, 

1044. 

1 : 3 Dimcthylquinaldine and its de¬ 
rivatives, 381. 

Dimethyl quinol and its derivatives, 364. 

Dimethylquinoline, a-/ 8 -, 974. 

•— [1 ; 4], 502. 

Dimotiiylquinoliiie-a-acrylic acid, 382, 

Dimethylquinolinecarboxylic acid, 382. 

1 : 3 Dimethylquinolmeflulphoiuc acid, 
882. ' 


SUBJEOXS. 

I Dimethylquinoltrimethylaminomain 
iodide, 364. 

Dimethyltetrahydroquinolino, 279, 976. 
o-o-Dimethylthit^nylglyoxylio acid, 806. 
Dimethylthioformaldinium iodide, 28. 
Dimethylthionine, 667, 
Dimeihyltrichloraoetamide, 109$. 

P'P' Dinaphthoyloarbamide, 840. 
Dinaphthoylhydroxamio acids, a-a-, 
18 -J 8 -, and 840. 

Dinaplithyl, diamido-, derivatives, 56. 

-dimido-, hydrochloride, 56. 

-dinitro-, 66 . 

-nitro-, 56. 

Di-a-napUthyl phenyl carbinol, 943, 
Dinaphtliylphcnylmethane, 943. 
Dioxydiethylaniline, 723. 
Diphenacylacetio acid, 261. 
Diphenacylmalonic acid, 261. 
DiphonanthryloiKiazotide, Teaxs., 101. 
Dijihenio acid, bromiuated derivatives 
of, 268. 

-condensation of, 589. 

-formula of, 589. 

Diphenyl, chlorodianiido-, 247. 

-derivatives of, 589. 

-dinitro-, 673. 

-diphenyl ketone, 589. 

-ctliylene ketone, 827. 

-- methyl ketone, 589. 

-sebacamide, 822. 

-sy 111 metrical w-diauiido-, 673. 

-tetramido-, and its derivatives, 672. 

Dipheiiylacetyl, 689, 

Diphonylallidenethy 1 enediamine, 493. 
Diphenylumidine, 1040. 
Diplienyl-m-amido-^-tolylcarbamide, 
936. 

Diphenylamine, action of cinnamic acid 
on, in presence of zinc chloride, 814. 

-and its homologues, boiling points 

of, 812. 

-from phenol, 243. 

-y?-nitroao-, 244. 

DiphenyIbenzoyIthiosemicarbazide, 820. 
Diphenylcarboxylic acid (ortho-), con- 
densatiou of, 589. 

Diphonylcyanine chloride, 864. 
Diphenyldihydrazine, 958. 
Diphenyldihydropyrazino, 498. 
Diphenyldihydroxylamine, 1115. 
Diphenyldimethylmdole, 958. 
Diphenyldinitrosohydrazino, 958. 
Diphenylene ketone, mono- and di- 
bromo-, 209. 

Diphenylonediaeetonehydmzine, 968. 

I Diphenylenedihydrazinepyruvio aoid, 
958. 

j Diphenyleneketonecarboxylio acid, 589. 

! Diphenylene-a-tetramethyldipyrroiine 
I (iiora-), 273 . 

j Diphenylethano-darivatives, 073. 
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Dipheuylglyoxaline, Tbans., 657. 
Diphenylhydroxjethylainiiie and its 
derivatives, 492. 

Diphenylindole, 956. 
Diphenylizindihydroxytartaric acid, 598. 
Piphcnylmethylphthalido, 265. 
Diphenylmethylpyrazoline [1 : 5 : 3], 
678. 

PiphenylinetHylpyrazolone, 1121. 
BipTiOTiylnaphthaleneazarnTnonium hy* 
droxido and its salts, 781. 
Piphonylnaphthylenediamine, 839. 
Diphenyl-m- and p*nitrophenylcarb- 
amide, 936. 

Diplienyl-m-nitro-p-tolylcarbamide, 936. 
Diphenylphthalidecarboxylic acid, 267. 
Diplienylpyrazolecarboxylic acid, 9^14. 
Dipbenyljjyrazolone and its derivatives, 
1121 . 

Dipheiiylpyrazoloneazobonzene, 1121. 
Biphonylpyrrolino [2:51, 736. 
DiphenyUininoline [2 : 4J, 849. 
Jlipbenylsoleniocarbaitiide, 43. 
Piphenylsemicftrluizide, 058. 
Diplienylsucciiiiinidirie, 931. 
I)ipl\enylsnlphonephenyl ether, 372. 
Diphcnvlsulphoxide, 371. 

-dinitro-, 372. 

Diphenyl til iosemicarbazidcarboxylic 
acid, 150. 

Dip hen vl -p -tol uylaniide, 935. 
Diphonyl-wi'Xylylmethane, 265. 
Diphenyl-o-xylyimethano, 267. 
Diphthalide ether, 951. 
Dipicrylhydroxylainine, 664. 

Dipiperidvl and its derivatives, 161. 
Dipiperidylcarbaniide, 385. 

Dipiperid^ Imethane, 1027. 

Dipi poridylphenyhiiethane, 1027. 
Dipropionylpyrruline, 844. 

Diprop}! ac*etoxiine, Trans., 680. 

—-action of nitric chloride on, 

Tbans., 680. 

-earbinol, 353. 

Dipsoduocumyl ethylene ketone, 827. 
Dipyr from Connecticut, 903. 
Diquinoline, oxidation products of, 979. 
/8-Diquinoline ethiodide, 64. 

•-peculiar formation of, 68. 

/S-Diqjuinolinedisulphonic acid, 64. 
Diquinolyl and its derivatives, 8*18. 
Diquinolyls, a-4'- and /3-4'-, 600. 
Diquinoyltetroxime, anhydride of, 809. 
Diqninoyltolazine, 473. 

Dispersion formulas, experimental exa¬ 
mination of the older and more recent, 
195. 

influence of, on molecular refrac¬ 
tive power, 191. 

Dispersion in rook salt, 764. 

Dis-phenyIdimethyIpyrazolone, 601. 
Dis-phenylmethyletnylpyrazolono, 602. 


Dissociation and evaporation, Tbans., 
755. 

-of ammonium hydrogen carbonate, 

10 , 11 . 

-of copper sulphate, 208. 

-of hydrated oxalic acid, 915. 

-of iodine and bromine vapours by 

the electric discharge, 1013. 

--of salts containing water of crystal¬ 
lisation, 207. 

-rate and vapour-tension of, 696. 

-velocity of, 100. 

Dissolution, changes in volume and energy 
accompanying, 436. 

-laws of, .548. 

-nature of, Trans., 593. 

-of salts, heat of, influence of tem 

perature on, Trans., 290. 

-theory of, Trans., 779. 

Dissolved substances, volatilisation of, 
during the evaporation of the solvent, 
211 . 

Distillation, fractional, under reduced 
pressure, apparat us for, 884. 
Disulphidecinnamic acid, 1109. 
Ditetramcthyleno ketone, Trans., 230. 
Dithioanisylihiocarbamide, 823. 
Dithio<*arbamide dibromido, Traks.,378. 
-dichloride, action of hydrogen sul¬ 
phide and of cyanides on, Tuans., 380. 

- di - trichloroineihylsulphiuate, 

Trans., 666. 

Dithiocre8olsul])lK)nic acid, 492. 
Dithiodiothylaniline, 723. 
Dithioethyldimeth V Imethane, 126. 
Dithiopb myldimet by Imethane, 126. 

I)ithio-p-tolyldicarbamide, 473. 
Dithymyl carbonate, 38. 

Ditbymylanunc, 721. 

Ditolanc-azotide, Tbans., 101, 

Ditolyl carbonate (i)ara-), 38. 

-ethylene ketone (para-), 827. 

-ketone, 940. 

Ditolylnapbthylenediamine (para-), 839. 
Di-w-xylyl ethylene ketone, 827. 
Di-p-xylyl earbinol, 942. 

-ethylene ketone, 827. 

-ketone, 941. 

Di-jD-xylylphenyhnethane, 941. 
Di-xylylphenyl-/8-pinacoline, 941. 

Dog, formation of fat from carbohy¬ 
drates in, 288. 

Dogs, new-born, glycogen in the liver of, 
167. 

Drops, weight of, and their relation to 
the constants of capillarity and the 
capillary meniscus angle, 210. 

Drosera Whiiiakeri^ colouring matters 
of, Tbans., 871. 

Duboisine, 740. 

Dufrenite, new variety of, from Corn¬ 
wall, 467. 
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Duplodithiacetone, 1045. 
Duplothiacetone, 463. 

Dyes, a new class of, 822. 

- and coloured substances, a study 

of, Tbans., 152. 

- - qualitative tests for, 91. 

Dysvitellose, 286. 


E. 

Earth, black, Russian, 687. 

Earth-nut, composition of the inner 
brown skin of, 519. 

Earths from fergusonite, 706. 

- rare, components of the, j^ielding 

absorption spectra, 890. 

Eau Celeste, 773. 

Eegonine, 284, 682, 741. 

Efflorescence and deliquescence of salts, 
relation of, to the maximum vapour 
tensions of their saturated solutions, 
208. 

Electric accumulators, 418. 

-current, application of electrolysis 

to the standardising of, 315. 
Electrical conductivity of hot gases, 
1071. 

of gases and vapours, 4. 

-of solid substances at high 

pressure, 5. 

Electricity, atmospheric, connection of, 
with the formation of ozone in the 
air, 211. 

— silent discharge of, Tbans., 622. 
- voltaic, development of, by atmo¬ 
spheric oxidation, 1008. 

Electrochemical investigations, new ap¬ 
paratus for, 200. 

Electrodes, carbon, used for the electro¬ 
lysis of acids, alteration of, 1009. 
Electro-dissolution and its use in ana¬ 
lysis, 631. 

Electrodynamometer, absolute, 200. 
Electrolysis, application of, to the 
standardising of electric currents and 
potential meters, 315. 

— of carbon compounds, 94. 

- - of silver and copper, 316. 

Electrolytic actions, non - reversible, 

thermoelectric law res^iecting, 1072. 

- polarisation produced by small 

electromotive forces, 317, 641. 
Electromotive dilution constants of 
silver and copper salt, 1072. 

-force of a constant voltaic ceU with 

moving plates, 314. 

-of thermo-elements, consisting 

of metals and solutions of their salts, 
414. . . 

- of voltaic cell# having an 

aluminium plate ae 815. 


Electromotive force produced by light 
in selenium and the oonsequent after 
action, 693. 

-forces,.small, electrolytic polarisa¬ 
tion produced by, 817, 541, 

Element, new secondary, 814. 

Elements, existence of certain, in the 
sun, 1065. 

-occurring in rare earths, 890. 

-some probable now, 107. 

Elpasolite, 344. 

Emetine, 980 
Emmonsite, 344. 

Enargite from Montana, 707. 

Endlichite, 347. 

.Energy, changes in, accompanying solu¬ 
tion, 436. 

Ensilage, experiments with, in Holland, 
1062. 

Eosin, dichloro-, 832. 

-group of dyes, action of, as photo¬ 
graphic sensitisers, 874. 

Epidote, white, from the Beagle Canal, 
Terra del Fuego, 350. 

Epsomite from Poland, 1021. 
Equilibrium, conditions of, of two sub¬ 
stances in the three states, solid, 
liquid, and gaseous, 629. 

Equivalents, thermodynamic, 99. 
Erbium and thulium, phosphorescence 
of, 1068. 

Erebodium, 107. 

Ergot of rye, source of trimethylamine 
in, 394. 

Ericacece, presence of cinnamic acid in 
the, 617. 

Erucaniide, 233. 

Erucanilide, 233. 

Erucic acid and its derivatives, 283* 

-anhydride, 233. 

Erythrone bromide, 787, 789. 

-derivatives, 352. 

-dibromide, dibromo-, 789. 

-tetrabromide, 789. 

Erytbrol, 353. 

- action of bacterium aeeti on, 

Tbakb., 641. 

— bromhydrin, 364. 

-oxidation of, 652. 

Eiy th rolhydroxy anthraquinoiiecarbo»> 
xylic acid, 1049. 

Kthamidoformic chloride, 868. 

Ethane, trinitro-, 466. 

Ethanes, ohloro-, action of ammonia on, 
793. 

Ethenylamido-a-naphthyl mercaptan, 
839, 961. 

Ethenylimidobenzanilide, 42. 
Ethenyl-i8‘)9-naphthalenediamine. 729* 
Ethenyinitrotriamidobenzene, 476* 
Ethenyltetramidobenzene, 477. 
Ethenyltoluylenediamine, 247. 
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Etlienyltrianaidonaphtlialeiie and its de- 
rivatiTes, Tkans., 691. 

Ether, thermal properties of, 320. 
Ethereal carbonates, 245. 

-oils, 595, 696. 

--salts and ahsohols, action of me¬ 
tallic alkyl oxides on mixtures of, 
Tbans., 627. 

Etherification by double decomposition, 
458. 

Ethers, mixed, decomposition of, by 
heat and nitric acid. 1103. 

-of the phenol series, heat equiva¬ 
lents of, 428. 

Ethocarboxyl-o-methylphenylpyrroline- 
acctic acid (para-), 274. 
jS-Etliocarboxyl-<x-meth\lphenylpyiTO- 
line-w-bojizoic acid, 274. 
Ethoxybenzoic sulplitnido (para-), 144. 
Ethoxybromophcnyli)yrazolmc, 933. 
Ethoxybromosalicylic acid, 487. 
Ethoxychlorisoquinolinc, 62. 

Ethoxydibromosalicylic acid, 487. 
Ethoxylex)idine, 159. 

Ethoxylutidiiie, 499, 601. 
Ethoxymethenylamidophenol, 135. 
Ethoxymethenylphcnylonediamine, 135. 
Ethoxymethenyltoluylenodiamine, 135. 
y-Ethoxymothyljiseudocarbostyril, 978. 
Ethoxyquiiiql, 661. 

Ethoxyquinone [3 : 1 : 4], 661. 

Ethyl acetoacetate, action of ethylene 
bromide on the sodium-derivative of, 
Tkans,, 820. 

-action of, on aromatic di¬ 
amines, 247. 

-action of sulphur diohloride 

on, 915. 

-action of tliiocarhamideon,127. 

--action of trimethylene bro¬ 
mide on, 32. 

-synthesis with, 159, 276, 601. 

-ocetocyanacetate, 1029. 

-acetomalonatt', decomposition of, 

by nitrous acid, 717. 

--acetonedicarboxylate, action of am¬ 
monia on, 155. 

--action of ethylene bromide 

on tlie sodium-derivative of, Teaks., 
820, 845. 

*-action of phosphoric chloride 

on, 467. 

--—- action of trimethylene bro¬ 
mide on the sodium-derivative of, 
82, Teans., 702. 

-ecetopyruvate, 917. 

-- acetosi^acetate, action of tri¬ 
methylene bromide on, Teaks., 702. 

--- aoetotrimethyleneearboxylate, 33. 

—— acetyl-o-amidoberizoate, 1048. 

-- aoetylciiraie, Teaks., 404. 

-- aoetyllutidonodicarboxylate, 500, 


Ethyl acotyltrimethyleneoarboxylate, 
Teaks., 825. 

-action of phenylhydrazine on. 

Teaks., 837. 

— --action of phosphoric cliloride 

on, Teaks., 841. 

-oxidation of. Teaks., 840, 

— acetyltrimethylenodicarboxylate, 
Teaks., 845. 

-a-anilido-a-cyanopropionate, 260. 

-anilidosucoinate, 260. 

— alcohol and carbonic anhydride, 
specific gravities of mixt ures of, 435. 

-and ether, alteration of 

volume on mixing, Teaks., 768, 774. 

-and ethyl oxide, thermal 

propertic.s of a mixture of, Teaks., 755. 

-diclilor-, and its derivatives. 

713. 

-estimation of methyl alcohol 

in presence of, 1142. 

-tlie compounds of, with water, 

Teaks., 778. 

-w- and^-aldehydophenoxyacetates, 

258. 

——- alkali tartrates, 918. 

-allyhyanacctate, 796. 

-anudoacetoaectate, condensation 

prod nets of, with hydrochloric acid,501. 
-o-amidobroinophenyl valerate hy¬ 
drochloride, 486. 

-m-amidophenyllutidinedicarboxyl- 

ate, 8‘16. 

-»i-arnidotolyldimetliylpyrrolinedi- 

carboxylate, 276. 

-aiuvl bisidphide, 242. 

-azo uenzeiie-a-met by Iphenylpyrro- 

line-iS-carboxylate, 274. 

-azopyromeUitate, 257. 

-o- beuzodimethy Idif urf urundicar- 

boxylate, 803. 

-^-benzodimethyldifurfurandicar- 

boxylate, 803. 

-m-benzodimethykhfurfurocarbo- 

xylates, a- and 6-, 262. 

-enzoic sulphinide, 835. 

-benzotrimethyltrifurfurocarbo- 

xylaie, 263. 

- benzoylacetate, action of ethylene 

bromide on the sodium-derivative of, 
Teaks., 820. 

-action of trimethylene bro¬ 
mide on, 32. 

-jireparation of, 688. 

-pyrazolone-derivatives from, 

1121 . 

—— benzoyl cyanacctato, 1031. 

-benzoylnialamate, 34. 

— benzoylpyruvate, 943. 

- bonzoylsodacctate, action of tri- 

methylene bromide on, Teaks., 702, 
726, 
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Ethyl benzylaoe<^oacetio-a-oarboxylate, 
144. 

— benzyliodoTnalonate, 916. 

- — brassate, 233. 

— fti-brotnethylncetoaoeiate, 33, 
Tbans., 833. 

— |>-bromobenzoate, 1107. 

-o-bromopropionate, 912. 

■ - bromosuccinate, action o£ ammonia 

on, 1031. 

-butyromalonate, 717. 

— butanetetracarboxylate, Tkans., 19. 
-camphorimidoacetate, 1031. 

-carbonate, thio-dcrivatives of, 

1029. 

-chlorethylchloroorotonate, Teans., 

843. 

-ohloroperthiocarbonate, 1030. 

—- clilorothiocarbonate, 1029. 

--cinnamate, conversion of, into 

methyl ciiinaTnate, Tbans., 628. 

-cil-raeonate, magnetic rotation of, 

Peoc., 99. 

-cresolcarboxylate, 46. 

— cyanaoetate, 797. 

-cyanacetoacetate, 790, Teaks., 287. 

-cyanide, solid a-dichloro-, 1024. 

— cyanomalonate, 1030. 

—— cyanosodacetate, 796. 

-diacetoracemate, Teaks., 369. 

— 1 — diacetot-artrate. Teaks., 868. 

—— diamidopyromellitate, 257. 

-diamidoquinonedicarlK)xylate, 727. 

—^ dibenzylmalonate, 962. 

-dibromosuccinate, action of aniline 

on, 1046. 

— dicarbontetracarboxylate, 916. 

— dichloracetoacetate, action of po¬ 
tassium cyanide on. Teaks., 289. 

-dichloronicotinate, 158. 

-dichlorophthalate, 832. 

-iS'dichloropropionate, 913. 

-dichloroquinonedicarboxylate, 727. 

-diethylsulphoncbutyrate, 123. 

-w-a-dihydroxymetbylcoumarilate, 

263. 

-diiodosucoinamate, 84. 

— p-diketohexamethylenetetracarb- 
oxylate, 257. 

—— dimethamidobenzene-azophenyl- 
lutidinedicarboxylate, 1053. 

-dimethylisobutyrylacetate, 1099. 

-dimethylpjrronecarboxylate, action 

of phosphoric sulphide on, 920. 

-dimethylpyronedicarboxylate, 502. 

- - action of ammonia and of 

primary amines on, 600. 

dimethylpyrroline-anilidooarboxyl- 
ate [2 : 4 : 3 ; 5], 277. 

- [5:2:4: 3], 276. 

-dimethylpyrrolinedioarboxylate 

[2:4:3: 6], 276. 


Ethyl diphenaoylmalonate, 261. 

-diphenylpyrazolecarboxylate, 944, 

-disodiopentanetetraearboxylate, 

Teaks., 243. 

— disiilphaminebenzoate, 836. 

-duroquinonecarboxylate, 256. 

-erucate, 233. 

-ether, heat of combustion of, 426. 

-ethylcyanacetate, 796. 

-ethylenecarbanilato, 578. 

-ethylenedi-/3-amido-a-crotonate, 

494. 

-eth yiene-a-dimethyld ipbenyldi- 

pyrroline-j8-dicarboxjlate, 273. 

-ethylmalonate, 3^. 

- fumarate, conversion of, into 

methyl fumarate, Teaks., 627. 

-magnetic rotation of, Peoc., 

99. 

-homo-o>phthalate, 1112. 

— m-hydrazinebenzoafe, 150. 

-hydrazinebenzopyruvate, 150. 

-hydrogen methyldehydrobexonedi- 

carboxylatc, Teaks., 741. 

-plienylsuccinimidate, 933. 

-W“hydroxycoumarilatev 262. 

- hydroxydimethylpyrrolinedicarbo- 

xylate, 275. 

—— fw-hydroxyphenyllutidinedicarbo- 
xylate, 1058.‘ 

-imidocarbonate, action of, on 

aromatic o-compounds, 135. 

-indoledicarboxylate, 150. 

-isoamyl ether, a-chlor-, 231. 

-isobutyl ether, 1088. 

-isonitrosobutyroaretate, 717. 

-isopropylisovalerylaoetate, 1099. 

-itaconate, magnetic rotation of, 

Peoc., 99. 

-ketipate, 362. 

- maleate, magnetic rotation of, 

Pkoo., 99. 

- malonate, action of ethyl iodide 

and zinc on, 360. 

- - action of zinc alkyl com¬ 
pounds on, 261. 

— - addition of, to compounds 

containing doubly linked carbon- 
atoms, 800. 

- _ nitrobenzyl-derivatiTes of, 

490. 

— mesaconate, magnetic rotatory 
power of, Peoc., 99. 

—- methylcyanaoetate, 796. 

- methyldehydrohexonecarboxylate, 

Teaks., 709. 

-action of bromine on, T&aks., 

725. 

— methyldebydrohexonedioarboxylo 
ate, Teaks., 789. 

-metbylhexamethylenedicarboxyl* 

ate, Peoc., 96. 
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Ethyl methyllutidonedicarboxylate, 600. 

-methylphenylainidodimethylpyr- 

rolinecUcarboxylate, 275. 

-a-naphthindolecarboxylate, 963. 

-/S-naphtholaxophenyllutidinedi- 

carboxylate, 1063. 

-a-a-naphthylamido-a-cyanopro- 

pionate, 261. 

--o-^-naphtbylamido-o-cyanopro- 

pionate, 261, 

-a-naphthyldimethylpyrrolinedi- 

carboxylate, 275. 

- |)-nitrobenzoylacetate, action of 

trimethylene bromide on the godium- 
derivative of, Tbat^s., 702, 734. 

-o-nitrobenzoylbenzylnialonatc, 952. 

■ -nitrobenzylethylinaloMiite, 49U. 

-y?-nitromethylciinjaril Ate, 893. 

-o-nitrbplienyl carbonate, 38. 

-/>*nitro])]ienyldeh.> drohexonccarb- 

oxylate, Thans., 735 

— o*iiitrophenyl^lycollate, 948. 

-w-nitrophenyilutidincdicarboxyl- 

ate, 845. 

-m-nitrophenyllutidinehydrodic*urb- 

oxylate, 8*15. 

-o-nitroplienyllutidinehydrodicarb- 

oxylato, 846. 

--nitrouracilcarboxylate, 128. 

-ortho vanadate, Tuans., 752. 

— oxaUicotates, 231. 

-oxalate, action of a mixture of 

allyl and ethyl iodides and zinc on, 
36i. 

-action of etliyl chloracetato 

and zinc on, 361. 

-action of, on acetone, 917. 

-behaviour of, towards resor¬ 
cinol, 949. 

-phenylhydrazide, 138. 

- preparation of, 360. 

-a-oxiniepropionate, 717. 

—— pentBCCiylgluconate, 127. 

-pentainethylenedicarboxylate, 

Tuans., 244. 

--pentane- te tracarboxy late, 

Tuans., 241. 

-- pertliiocarbonate, 1030. 

■ -- phenaceturate, 369. 

-phenyl carbinol, 35. 

-bisulphide, 243. 

-phenyldohydrohexonecarboxylate, 

Tuans., 727. 

—• m-phonylene-a-dimethyldi phenyl- 
dipyrroline-j8-dicarboxylate, 274. 

-phenyloxalaeetate, 687. 

-fththalate chloride and its decom¬ 
position with ethyl sodomalonate, 
669. 

hy^^razin/derivative, 144. 

-piperidyloxamate, 386, 

VOL. LTL 


Ethyl potassiocyanacetoacetate, Tbanb. 
287. 

-propiomalonaie, 717. 

-propiopropionate, 717. 

-constitution of, 915. 

-pyrovanadato, Tuans., 754. 

-quinolietracarboxylate, 257. 

-quinone-jo-dicarboxylate, 727. 

-racemate, magnetic rotation of, 

Tuans., 364. 

-sotlaoetoacetate, action of, on the 

ethyl salts of unsaturuted acids, 672. 

-reaction of, with benzalde- 

hyde, &c., 716. 

-reaction of, with phenyliso- 

cyanate, 716. 

-reaction of, with tbiocarb- 

imides, 716. 

-sodiomalonatc, action of iodine on 

derivatives of, 916. 

-action of, on the ethyl salts of 

unsaturated acids, 672, 

-action of triphcnylm 3thyl 

bromide on, Tuans., 224, 

-reactions of, 716. 

-succinimidoacetftte, lU3l. 

-o-sulphamiiicbenzoitc, 835. 

-sulphides, chlorinated, physiologi¬ 
cal adioii of, 857. 

-tartrate, magnetic rotation of, 

Tuans., ,363. 

-tetrachlopobenzoate, 104'6. 

-tetracblorodibetoadipate, 727. 

-tetmhvdronaphthalenetetracarb- 

oxylatc, pRor., 93. 

-tetrarncthylenccarboiy late, Tuans., 

12 . 

-totramothylenedicarboxylate, 

Tuans., 2, 23. 

-thiodimethylpyronedi<*arboxylate, 

920. 

-tlnoinethyluracilacctatc, 128. 

-1 hiopbenvllutiiiinedicarboiylate, 

920. 

-a-o-toluiclo-a-cyanopropionato, 260. 

-a-p-toluido-a-cyanopropionate, 261. 

-o-toluidoisvi8uccinairiate, 260. 

- tolin Icncdimethylpyrrolinedicarb- 

oxylate, 276. 

-triuK'satc, 492. 

-synthesis of, 587. 

-triniethylcuecarbanilate, 678. 

-triphenylearbinyliiialonate, 671. 

-triptienylmetbyimalonatc, Tuans., 

225. 

-3*triphenylpropionate, Trans,, 227. 

-vinaeonate, constitution of, 468. 

Elhylacot-otAiluide, 938. 

Ethylacetybicetone, 653. 
Ethylamidoresoriinol, 661. 

Ethylamine vanadate, 899. 
Ethylanhydracetonebenzil, Tuans., 432. 

4 n 
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EtbylanhT^TOecgonine and its deriva- 
tives, 741. 

Ethjlaniline, condensation of, with alde¬ 
hydes, 677. 

-1 : 4 nitroBO-, 244, 

Kthylbenzamide, 358. 

Ethylbenzene, action of chlorine on, in 
sunbght, 807. 

--action of heat on the Tapour of, 

572. 

Ethylbenzoylecgonine, 1126. 
Ethylbisinuthine iodide, 803. 
Ethylbomeol, 596. 
Ethylbutylacctaldehyde, 794. 
a-Ethylcinchonic acid, 504. 
Ethyloyanacetamido, 796. 
Kthyldichlorisoquinoline, 1113. 
Ethylene, action of heat on, 226. 

-and benzene, action of heat on the 

mixed vapours of, 572. 

- . «nd naphthalene, action of heat on 

the vapour of, 672. 

— and toluene, action ,of heat on the 
mixed vapours of, 572. 

- bromide, action of, on alkyl- 

metallic oxides, 544. 

- -- action of, on the sodium- 

derivatives of ethyl afjet-oacetate, 
benzoTlacotate, and acetonedicarb- 
oxylate, Tbaks., 820. 

-cyanide, action of aniline hydro¬ 
chloride on, 931. 

-diketones, aromatic, 827. 

-diphenylcarbamide, 578. 

—- grouping, refnactive equivalent of, 
193. 

-solidification, of, 634. 

-thiobenzeiiosulphonates, 953. 

-thio-p-toluenesulphonate, 954. 

Ethylenedi-jS-amido-o-crotouic acid, 494. 
Ethylenediamine, action of, on catechol, 
722. 

-condensation-derivatives of, 493. 

Ethylenedibonzoyl-o-carboxylic acid, 
action of amines on, 735. 
Ethylonedicarbandic chloride, 678. 
Ethylenediphenyldiamine, action of car¬ 
bonyl chloride on, 577. 
Ethylened^hthalimide, 1037. 
Ethyleneditolyldiamine, 788. 
Ethylene-a-phenylenediamine and its 
derivatives, 722. 

Ethylene-a^tetramethyldipyrroline, 273. 
Ethylethenyldlamidotoluene, 817. 
a-Ethylhomo^e-phthalimide, 1113. 
a-Ethylhomo-e-phthalonitrile, 1112. 
Ethylhydroxyquinoline, chlor-, 738. 
Eihylhydroxyioluquinoline, chlor-, 738. 
Ethylidene glycol, trichloro-, TiUirs., 
813. 

Ethylideneanilide, anilido-, 813. 
Ethylidenodiethylsulphone, 123. 


Ethylidenedi-a-naphthol, 281. 
Ethylidene-/3-dinaphthyl oxide, 271« 
Ethylidenedinaphthylaoetal, 271. 
Ethylidenediphenol, 231. 
Ethylidenediphenylsulphone, 123( 
Ethylidenediurelde, trichlor*, 1032. 
Elhylidene-/3-naphthylhydrazine, 153. 
Ethylidene-w-pyrazoline, 1032. 
Ethylidene-p-toluide, monochloro-, 813. 
Ethylmethylhydroxybromopyrimidine, 
1054. 

Ethylmethylketole, 976. 
iS'Ethylnaphthalene, o-nitroso-, 1114. 
Ethylnitraiiiline (meta-), action of diazo- 
tised nitraniihies on, Trans., 111. 

-(para*), action of diazotised nitrani- 

lines on, Trans., 110, 111, 

Ethyl-orange, 666. 
Ethyl-p-phenylenediamine, 244. 
Ethylphenylthioearbamine chloride, 822. 

-oxide, 822. 

Ethylphthalimide, brom-, 1037. 
a-Ethylpiperidine, 740. 

-specific rotation of, 288. 

Ethylpiperidines, a- and y-, €5. 
o-Ktliyl-/8-propylacra]dehyde, 794. 
Ethylpropylaniline and its derivatives, 
134. 

Ethylpyridines, «- and y-, 60. 
EthylpyrroHnedibenzoic acid, 736. 
«-Ethyiquinolirjo, 504. 

Ethylquiiiolines, a- and y-, and their 
derivatives, 279. 

y-EthylquinoIinesulphonic aeid, 280. 
Kthylsulphonic aend, preparation and 
amides of, 468. 

Ethy Isulphono-mono- and di-etbylamide, 
469. 

Ethylsulphono-mono- and di-methyl- 
amide, 469. 

Ethyltoluene (ortho-), bromo-, 240. 

-nitro- and dinitro-, 240. 

-oxidation of, 240. 

Ethylioluene-/8-sulphonic acid (ortho-) 
and chloride, 240. 

Ethyl-e-toluidine, ^-nitroso-, 244» 
/8-Ethylthiophon, 237. 
Ethyltrihydrobydroxyquinolinecarbo- 
xylic acid, 1120. 

Ethylxylenes, o- and tn-, and their sul- 
pnotiic derivatives, 37. 

Euphorbiacess, milky juice of certain, 72. 
Euphorbiuin, analysis of, 73.^ 
Euphorbone, 72. 

Eurhodines, 153. 

Euxanthic acid, formation of, from 
euxanthone, in the animal organism, 
272. 

Euxanthone, 498. 

-group, 162. 

Evaporation and caiallarity, relatiDn 
between the theories of, 328. 
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Evaporation and dissociation, Tiuys., 
755 .^ 

Expansion, cooling of carbonic anhydride 
on. 880. 

Explosives, analysis of, 86. 


P. 

Fasces, analysis of nitrogenous meta¬ 
bolites in, 613. 

Fast red, description and measurement 
of the spectrum of, Trans., 197. 

Fat, estimation of, 402. 

— formation of, in the dog from car¬ 
bohydrates, 288. 

- in .milk, determination of, 308, 

1144. 

—— power of the liver to form sugar 
from, 67. 

Fats, analysis of, 621. 

-new metliod of analysis for, 620. 

-saponifiable, separation of mineral 

oils from, 1001. 

Fatty acids, OgH^Oa—CjHniOj, boiling 
points of, 207. 

-brominatod, method of pre¬ 
paring, 358. 

-determination of, in soap, 

307. 

_ _• estimation of, in soaps, 401. 
Feliling’s solution, titration with, 
185. 

Fellic acid. 606. 

F<*lspar, ground, as a potash manure, 
906. 

-in the Corsican diorite, 784. 

-phosphoric anhydride in, 347. 

-sodium, from Krageroe, Norway, 

453. 

Felspars from Elba, 560, 

Fergusoiiito, earths and niobic acid 
from, 706. 

Ferment, nitric, distribution of, and its 
function in the disintegration of 
rooks, 1135. 

• -organisms in the alimentary canal, 

288. 

Fermentation, alcoholic, of dextrin and 
starch, 171. 

--of milk-sugar, 1090. 

--reduction of copper sulphate 

during, 171. 

-and zymotic virus, 292. 

• -butyric, morphology of, 1136. 

--by protoplasm from recently killed 

animals, 984. 

—• effects of thiocyanates on, 619. 

— metliane, of acetic acid, 1136, 

• -of cellulose, 1181. 

- penary, bat^us of, 70, 
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Fermentations, secondary, method of 
preventing, 171. 

Ferments liquids, estimation of glycerol 
in, 1142. 

Ferments, digestive, relation of prote'i'ds 
to, 1129. 

Ferric chloride as an exciting agent for 
voltaic batteries, 413. 

■ —— cell, modification of, 1071. 

— -hydrochlorides of, 894. 

— phosphate, action of carbon tetra¬ 
chloride on, 330. 

Ferricyanicies, new class of, 649. 
Ferrocyanides, new class of, 649. 

Fibrin, digestion of, by trypsin, 1130. 
Filters with greased edge, 295. 

Fish and meat, comparative absorption 
of, in the alimentary canal, 1130. 
Flesh, blood and liver, composition of, 
under varying conditions, 856. 

Flour, detection of alum in, 530. 
Fluorazeln, 737. 

Fluorescein, dichloro*, 832. 

-tctraehloro-, 833. 

-ietriododiehloro-, 832. 

Fluorescence of bismuth-compounds, 4. 

-of manganese and bismuth, 189, 

873. 

-of manganese compounds under 

the influence of the silent discharge, 
3. 

-of spinel, 1006. 

-red, of alumina, 191, 538, 625. 

Fluorescences of manganese aiid bismuth, 
1006. 

-with well-defined specira, 1008. 

Fluorine, atomic weight of, 892. 

-estimation of, 295. 

-volumetric method of estimating, 

179. 

Fluorspar from Vesuvius, 18. 

Food stuifs, action of micro-organisms 
from the mouth and from fseces on, 
1059. 

Formamides, substituted, action of 
phosphoric chloride on, 384. 
Formanilide, jo-nitro-, 250. 

Formates in the organism, 513. 

Formic acid, estimatiou of, in water, 

1000. 

-separation of acetic acid 

from, 751. 

Formopiperidide, 385. 

Formose, 459. 

Formotoluide (meta-) and its derivatives, 
935. 

Franklinite, artificial formation of, 
557. 

Freezing point, alteration of, 879. 
Fuchsia orata^ chlorophyll in, 1117. 
Fuobsite from Canada, 782. 

Fumaramic acid, 34. 
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Fumaranilio acid, 934. 

Fumaric acid, constitution of, 916. 

-conyersion of, into asparagine, 

1100 . 

— - conyeraion of, into aspartic 

acid, 917, 1110. 

-heat of neutralisation of, 206. 

-dianilide, 934. 

Fungi, fluorescence of pigments of, 
314. 

Furfuracryl-glycocine, 1033. 
Furfuracryluric acid, 1033. 
Furfuraldehjde, 571. 

— action of quinaldine on, 976. 

— behayiour of, in the animal or¬ 
ganism, 1032. 

Fi^uran, |8-bromo-, 658. 

-constitution of, 470, 

•-derivatives, 803. 

-from phlorogluoinol, 262, 

— — — from resorcinol, 262 

-transformation of, into pyrroline, 

470 . 

Furfurylamine, 568. 

— and its salts, 470. 

Furnace, Cowlo’s electrical, products 
from, 651, 

G. 

Ga, Q)9, evidence as to nature of, 
1069. 

Gadenium, 107. 

Gadolinite and samarskite, new ele¬ 
ments in, 334. 

Gadolinium oxide, equivalent of, 109, 
y-Galactan, 652. 

Galactose, tbrmation of, from raflinoso, 
791. 

— from Carragheen moss, 791. 

-phenylhydrazine, 567. 

-properties of, 652. 

Galenobismuthite, containing selenium) 

from Falun, 343. 

Galleon, tatrachloro-, 833. 

Gallium, 1Q81. 

-as a halogen carrier, 326. 

chromiferous, red fluorescence of, 
756. 

-oxide, fluorescence of, 409 

GaUoflavin and its derivatives, 1107. 
Galvanic cell, standard, 541.. 

-element, 541. 

-elements, 767. 

polarisation of aluminium, 415. 
-produced by feeble electro¬ 
motive forces, 317, 541. 

Gumsigradite, 351. 

Garnet, pseudomorphs of, 117. 

Gas analysis, apparatus for, 179. 

-source of error in, 1062. 

-apparatus, 1137. 


Gas burette, 687, 1062. 

-coal-, estimation of hydrogen sul¬ 
phide, carbonic anhydride, and cyano¬ 
gen in, 86. 

— -estimation of sulphur and 

impurities in, 297. 

- compressed, products from the 

residues of, 787. 

— demonstration of the coefllcient of 
expansion of, as a lecture experiment, 
1013. 

- generator-, and water-, composi¬ 
tion of, 1078. 

-generator, constant, 634. 

Gas-coal, analysis of, 84. 

Gaseous and liquid states of matter, 
represontatiou of the connection be¬ 
tween, by isQpyknics, 432, 

Gases, absorption of, by carbon, Tbaxb., 
249. 

-electrical conductivity of, 4. 

- liot, electrical conductivity of, 

1071. 

-of parotid saliva, 287. 

- preservation of, over mercury, 

106, 

-relation of the conductive capacity 

of, to temperature, 5. 

- spectra of, at low temperatures, 

1066, 

Gasometric assaying, comparative, 80. 
Gastric juice, free hydrochloric acid in, 
287. 

Gearksutite from Ivigtut, Greenland, 
344. 

Gelatin, absorption spectrum of, Tbans., 
59. 

Gelseminine, 981. 

Gelseminum root, alknloYds of, 981. 
Generator-gas, composition of, 1078. 
Gemianiofluoric acid, 1083. 

Germanium, 1081. 

-and its compounds, physical con¬ 
stants of, 778. 

—:— bromide, 1082. 

-chloroform, 1082. 

-ethide, 1083. 

-extraction of, from its ores, 1082. 

-fluorides, 1083. 

-oxychloride, 1082. 

-preparation of, 1082, 

-spectrum of, 813. 

-ultramarine, 1088. 

-volatility of, 445. 

Germination, changes in the protelds of 
seeds during, 987. 

— influence of ozone on, 616. 

-loss of nitrogen by plants during, 

292. 

Glass, cracking, with certainty, I05« 

— decomposition of^ by carbonic an¬ 
hydride condensed on its »urf»ce, 18. 
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Olaucophane, 1086^ 

from JJrittany, 784. 

Olobulin, sepai^tion of, from albumin 
in urine, 406. 

Olobulins, Tegetable, 507. 

Glow, residual, examination of, 1066. 
Glucina, phosphorescence of, 1067. 
Glueo-o-diamidobenzene, 931. 
Gluco- 7 -diaTnidobenzoic acid, 931. 
Gluco-wi«p-diamidotoluene, 931. 
Gluconic acid, 468. 

-acids, 127. 

Glucosamine tetrabenzoate, 229. 
Glucose, absorption spectrum of, 
Tuans., 59. 

--and the sacchariiicalion of starch, 

354. 

-detection of, in wines, 692. 

-heat* of combustion of, 761. 

-relation between the destruction of, 

and the production of animal heat 
and work, 289. 

Glucoses, action of dilute acids on, 229, 
Glutaconic acid, j3.chloro-, 467. 
Glutazine and its dcriyativos, 155. 
Gluten, wdieaten, as a food, 511. 

Glutie acid, 467. 

Glj'ceraldehyde, 794. 

Glyceric acid, heat of neutralisation of, 
206. 

Gljcerol, action of Bacterium aoeti on, 
Thanh., 639. 

-action of, in diabetes, 985. 

-- dibcnzoatc, 229. 

-estimation of, 1142, 1143. 

-estimation of, in wine, 86, 184. 

-- estimation of, in wine or beer, 306. 

- non •volatility of, with aq^ueous 

vapour, 1143. 

-nutritive value of, 509. 

-oxidation of, 651. 

- quantitative estimation of, 750. 

Gljceroxidos, alcoholates of, 426, 427. 
Glycocholic acid, preparation of, 390. 
Glycocine pyroinucatc, 1032. 

Glycogen and its distribution in the 
organism, 1127. 

- importance of ammonia iii the 

formation of, in the liver, 68. 

- in the liver of new-born dogs, 

167. 

Glycol, action of Bacterium aceii on, 
Tkanb., 688. 

Glycoluril, constitution of, 34. 

Qlycosine, consiitutidn of, Tbans., 552. 
Glycosurio acid, 1047. 

Glycuronio acid, 235, 498, 717. 

•-- anhydride, 718. 

Glyoxal-osnanthyline and its deriratircs, 
911. 

<311yoxylio acids of the thiophen series, 
804. 


Gold, 450, 778. 

-assay of, in bar copper, 81. 

- atomic weight of, 340, 1019; 

Tbans., 565, 866. 

-bismuthic, 707. 

- Chaldean, 443. 

-compounds of, with nitrogen, 112. 

-estimation of minute quantities of, 

184. 

-from Burmah, 221. 

-fulminating, 112. 

-native, from Thibet, 780. 

-natural solutions of, 555. 

-oxides, 15. 

— — prepamtiou of pure, 554. 

-purple oxide of, non*existonc6 of, 

16. 

--separation of, from other metals, 

655. 

-separation of, from the platinum 

metals, 1084. 

-spark sjKictrum of, 555. 

-sulphides, 1039. 

-8up(?roxicle, non-existence of, 16. 

- See also A urous and Auric. 

Goslarite from Montana, 346. 

Gram, spectroscopic notes on the carbo¬ 
hydrates and albuminoids from, 
Tkans., 58. 

Gran^csito, 361. 

Grape-sugar, action of sulphuric acid 
on, 125. 

Grapes, deteciien and estimation of 
aluminium in, 690. 

-formation of sugar in, 517. 

-organic and inorganic constituents 

of, 86t* 

Graphite, celestial, 351. 

-from Ceylon, 901. 

-New Zealand, 555. 

Graphitoid, 341. 

Griqualanditc, 709. 

Growth, loss of nitrogen by plants, dur- 
ing^ 292. 

GuaiacMim resin, distinguishing purified 
from natural, 752. 

Guanidine cyanurate, 358. 

Guanine, colour reaction of, 280. 

Guano, Australian bat, and minerals 
therein, 708. 

Guauylcarbamide salts, 358. 

-synthesis of, 357. 

Gum, animal, 26. 

Gums, colour reactions of, 534. 
Gun-cotton, regeneration of acid le- 
sidues in the manufacture of, 770. 

-sodium nitrate in, 715. 

Gypsum, solubility of, in solutions of 
ammonium salts, 333, 
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Hflematin, action of reducing agents on, 
1127. 

• - compound of, with nitric oxide, 

854. 

— occurrence of reduction products 
of, in pathological urine, 1127. 

Haematoporphyrin, 1127. 

-in molluscs, 613. 

HfiematoporphyroTfdin, 1127. 
Hesmatoscope, 312. 

Haematoscopy, a new method of blood 
analysis, 312. 

HaDinatostilbite from Orebo, 645. 
Hasmidin crystals, 408. 

Haemin crystals, 165. 

Hasmoglobin, amount of oxygen taken 
up in the decomposition of, into' 
albumin and haematin, 854. 

Halogen carriers, 130, 326. 

— -in the natural groups of the 

elements, 806. 

Halogens, hydrides of, action of light on, 
in the presence of oxygen, Tbans., 801. 
Hannayito, 709. 

Harpenden, well waters of, Tbaks., 
520. 

Hay, meadow, iron sulphate as a manure 
for, Trans., 215. 

Heat and solar radiation, comparatire 
action of, 411. 

-animal, relation of tlie production 

of, to the destruction of glucose, 
289. 

—• development of, when powders are 
moistened, 9. 

-equivalents of benzoyl-compounds, 

878. 

-influence of, on the decomposition 

of oxalic acid by ferric chloride, 324. 

- latent, of vaporiHation of certain 

volatile substances, 627. 

-of combustion of ethyl ether, 425. 

-of conversion of the benzene to 

the acetic series, 1011. 

— of dissolution of anhydrous sodium 
carbonate, Trans., 73. 

- - of salts, influence of tem¬ 
perature on, Trans., 290, 

--of salts in water, influence of 

temperature on. Prog., 66. 

- of evaporation of homologous 

carbon-compounds, 9. 

— of formation of crystallised tel- 
lurides, 1010. 

-of organic compounds, cri¬ 
ticism of Thomsen’s theory of, 423. 

— - of potassium alkyl oxides, 

318. 

— - of potassium glyoeroxide, 

320. 


Heat of formation of sodium alkyl 
oxides, 319. 

-of tartar emetic, 544. 

-of hydration of salts, Tbans., 76. 

— of neutralisation of mcconio and 
xnelUtio acids, 206. 

-of oscillation, 419. 

— of solution, variation of solubility 
with variations in, 548, 632. 

Heats of combustion and formation of 
homologous phenols, 98. 

-of quercite, inosito, and 

quinic acid, 1011. 

— —- — of organic compounds, 96, 
878. 

-— of organic compounds deter¬ 
mined by different methods, values of, 
1011 . 

-of formation of potassium methox- 

ide and ethoxide, 204. 

-of neutralisation of glyceric, cam¬ 
phoric, malic, and citric acids, 205. 

-of homologous and isomeric 

acids, 95. 

-of malonic, tortronic, and 

malic acids, 96. 

— specific, and changes of states at 
high temperatures, 201. 

Ilelianthin, description and measure¬ 
ment of the spectrum of, Trans., 
192. 

Hemellithene and its bromo- and uitro- 
derivatives, 36. 

— synthesis of, 659. 

Hemellithenol, 36. 

Hemellithylic acid, 36. 

Hemialbumose, 1127. 
Hemipinethylimido, 46. 

Hemipinic acid, nitro-, 46. 

-anliydride, nitro-, 49. 

Heniipinimide, 46. 

-isomeride of, 258. 

Hemipinimidine, 585. 
Hemipinphenylliydrazide, amido-, 45. 
Hemp-seed oil, acid from, 799. 
Hentriacontaue from beeswax, 124. 
Heptacosane from beeswax, 124. 
Heptamethylene-derivatives, attempted 
synthesis of, Prog., 96. 

Heptine, action of heat on, 565. 
Heptylbenzene, 253. 

-amido-, 816. 

-nitro-, 815. 

Herderite, 19, 

-remarkable crystal of, 117. 

Hesperidin, sugar mm, 715. 
Hesperisium, 107. 

Heteroalbumose, 285. 

Heterovitellose, 286. 

Heteroxanthine in urine, 740. 
Heulandite, 903. 

-oocurrenoe of etrontia in, 453. 
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Hexadocylbenasen^ and ita derivatiTea) 
252. 

Hexadecylpbexiol» 252. 

Hexahydroterephthalic acid and its di- 
bromo-derivative, 370. 

Hexahydro-xylene from Caucasian pe¬ 
troleum, 922. 

Hexametbvlanthraoene, 1102. 

Hexamethylbenzene, 1101. 

Hexomethylene-derivatives, synthesis 
of, Pboc., 96. 

Hexamethyltriamidotriphenylmethane, 

1089. 

Hexazoxybenzene, 479, 664. 

Jfexine, 565. 

Ilexyl alcohol, dextrorotatory, from 
essence of chamomile, 228. 

-dynethamidophenyl ketone, 253. 

-phenyl ketone, 253, 816. 

lloxyldiphenylmethane and its derWu- 
tives, 253. 

Hexylene glycol, Trans., 723. 

Hexyltetramothyldiamidodiphenylme- 
thane, 253. 

Hippuric acid, compound of, with 
pyruvic acid, 44. 

. . .determination of, in urine, 

535, 1001. 

- relation of tyrosine to, 1133. 

Hofmann’s violet, description and 
measurement of the spectrum of, 
Trans., 171. 

Holcm sorgho^ grain of, 519. 

HomO'O-plithalaminte acid, 726. 

Honio-o-phthttlbetizylimide, 1111. 

Homo-o-phthalethylimido - azobonzone, 

nil. 

Homo-o-phthalide, 60. 

H omo-o-phthalimido-azobenzene, 726. 

Horao-e-phthalimide, 725, 1111, 1112. 

Honio-e-phthalonielhyliniide, 51. 

Homopterocarpiu from sandal wood, 971. 

Hoofs, analysis of, 408. 

Hop substitutes, detection of, in beer, 
1146, 

Hornblende from Forthalla Cove, Corn¬ 
wall, 1022. 

Horns, analysis of, 408. 

Horse, absorption in the stomach of, 
743. 

digestion and digestive secretions 
in, 744. 

-- intestinal digestion in the, 610. 

Humous substances, formation and com¬ 
position of, 229. 

Hydrargyrine, 676. 

Hydrastine, 174,383, 605. 

~ and its ebrivatives, 1057. 

Hydraetinic acid, 384. 

Hydrastinine and its derivatives, 888. 

’BLydrattia Canadenaia, substances con- 
toiuod in the root of, 174. 


Hydrazimido-oompounds, 781. 
Hydrazine, 715. 

-(diamidogen) sulphate, 715. 

Hydrazinobenzenesulphonic acids, 933. 
Hydrazinebenzopyruvic acid, 150. 
Hydrazines, 932. 

-secondary, unsymmetrical, 1104. 

Hydrazineic^uenesul phonic acids, action 
of concentrated sulphuric acid on, 
146. 

Hydrazobenzene, bromo*, 479. 

-dibromo-, 479. 

-halogen-derivatives of, 478. 

Hydrazocamphenes, action of hydrogen 
on, 675. 

Hydrazodimethylquinol, 364. 
Hydrazotoluenc, p-bromo-, 479. 

Hydriodonaphthene-derivatives, Pboc. , 
92. 

Hydrindonaphthenccarboxylic acid, 
Pboc., 93. 

Hydrindonaphthenedicarboxylic acid, 
Pboc., 93. 

Hydriodic acid, action of, on zinc con¬ 
taining lead, 1076. 
Hydroacridylacrylic acid, 850. 
llydroanemonin, 843. 
Hydrobenzamidelricarboxylic acid, 961. 
Hydrobroinic acid, a(4ion of, on zinc con¬ 
taining lead, 1076. 

-new hydrate of HBrjHgO, 

631. 

-the hydrate, HBr, 2 H 30 , 630. 

-thermal study of solutions of 

the solid hydrate, IIBr, 2 n 20 , 628. 
Hydrobromocinchinc, 1124. 
llydrobromocinchonine, 1124. 

Jl ydrobrumodchydrocinclionine, 1125. 
Hydrobromoquinine, 1123. 

Hydrobroraostannic acid, 554. 
Hydrocarbons, detection of certain, in 
alcohols, 1088. 

-from tar-oils boiling between 170® 

and 200^ 35. 

Hydrocarrotone, 265. 

Hydrochloric acid, action of, on zinc con¬ 
taining lead, 1075. 

-electrolysis of: a lecture ex¬ 
periment, 633. 

- — free, in the gastric juice, 

287. 

Hydrochlorocinchonine, 1124. 
Ilydrochloroquinine, 1123. 
Hydrochlorostannic acid, 554. 
Hydroooumaric acid, Trans., 70. 
Hydrocoumarin, Teans., 71. 
Hydrocyanic acid, estimation of, 1143. 

-poisoning by, 392. 

Hydrodiooumaric acia and its salts, 
Trans., 65. 

Hydrodicoumarin, Tbans., 66* 

-bromo-, Tbans., 67. 
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Hydrogen, apparatus for estimating, in 
presence oi methane, 618. 

-bromide, action of light on, in 

presence of oxygen, Tbaws., 804. 

-cbemical structure of, and dissoci¬ 
ation in the sun*s atmosphere, 1070. 
— chloride, action of light on, in 
presence of oxygen, Tbans., 801. 

-influence of liquid water in 

promoting the interaction between 
oxygen, &c., in presence of light, 
Tbans., 806. 

--origin of, in the gases of vol¬ 
canoes, 643. 

--combustion of weighed amounts 

of, 1078. 

- comparison of the equivalent of 

zinc with that of, Tuans., 854. 

*-iodide, action of light on, in 

presence of oxygen, Tbans., 805. 

-peroxide, estimation of, 862. 

-presence of, in saliva, 298. 

.-test for, 296. 

-phosphide, hydroxy lated solid, 635. 

-reduction of inorganic thio-aalts 

by. 111. 

-refractive index of, 193. 

-sulphide, estimation of, in coal-gas, 

86 . 

-poisoning by, 392. 

-preparation of, free from 

arsenic, 885. 

-purification of, from hydrogen 

arsenide, 885. 

Hydrogiobertite, 17. 

Hydrohydrastinine, 384. 

-derivatives of, 1067. 

llydromethylamidophenol, 135. 
Hjdro-w-methylcinnamic acid, 724. 
Hydromethylindole, 957, 
Hydromethylketole, 967. 

H y dromethy l-jS-naphthindole, 164. 
a-Hjdronaplithindolo, 964. 

H^droskatole and its derivatives, 957. 
Hydrothiocinnaniic acid, amido-, 1109. 

——-derivatives of, 1108. 

-nitro-, 1109. 

Hydroxyamidopyridine, trichloro-, 156, 
Hydroxyanthraquinone dyes, 593. 

--spectra of methyl derivatives of, 1^ 

Hydroxy azo-compounds, 819. 

Hydroxy azophenine, 1105. 
Hydroxybenzoio acids, m- -and 
action of phosphoric chloride on, 947. 
Hydroxybenzyl alcohol (para-), 38. 
Hydroxybromophenylpyrazoline, 933. 
Ilydroxybutyrio acid, chloro-, oonstitu- 
lion of, 30. 

--in diabetic urine, 290,464, 

857. 

-jS-, IflBvorotatory, in the blood 

of a diabetic patient, 986. 


Hydroxyooumarilic acid (meta-), 262. 
Hydroxydehydracetio acid and its acetyl 
compound, Tbanb., 491,492. 
Hydroxydimethylpyrrolineo&rboxylic 
acid, 276. 

Hydroxydiquinolyl, 848. 
Hydroxyethyltolucarbostyril, 738. 
Hydroxyhemellithylic acid, 36. 

Hydroxyhydrastinme and its derivatives, 
1057. 

Hydroxyindonaphthenecarboxylio acid, 
728. 

Hydroxyisopropylsalicylic acid (para-), 
241. 

Hydroxyl group, reagent for, 124, 

-quantitative estimation of, 749. 

Hydroxylamine, benzyl-dori\ativtw of, 
246. 

-formation of, from silver, mercury 

and sodium nitrites,! bans., 661, 

-reaction of, with ferrous liydroxide 

and water, Tbanb., 655. 

-titration of, by iodine, effects of 

dilution and the presence of sodium 
salts and carbonic anhydride on, 
Tbans., 794. 

Hydroxylamines, aromatic, 663. 
Hydroxy lepidine, 159. 

-reduction of, 278. 

Hydroxymethenylamidopbenol, 245. 
Hydroxymethenyltoluyicnediamine, 

135. 

Hydroxy-o-methoxycinnamic acid 
(meta-), 140. 

Hydroxymothylcoumarone, 262. 
Jlydroxynaphthaquinone, 674. 
a-Hydroxynuphtlioic acid, action of 
phosphoric chloride on, 963. 
Hytlroxynaphthyl sulpliide, 808. 
^-Hydroxynitrobenzoic acid, 485. 
Hydroxynitrobcnzoic acids, meta- and 
para-, 485. 

Hydroxyphenyl sulphide, 807. 

Hydroxyphenyllutidine (meta-), 1053. 
IIydroxyphonyl-j»-metlioxyliydroqumo- 
liiie (a-meta-), 979, 
Hydroxyphonyl-^-methoxyquinoline 
(a-meta-), 978. 

Hydroxyphcnylpyrazoline, 933. 
Hydroxy-o-pheiiylquinoline (para-), 847. 
Hydroxypicolinic acid, chloro-, 158. 
a- and /3-Hydroxypiperic acids, oxidation 
of, 488. 

Hydroxypiperohydrolaotone, 488. 
a-Hydroxypropylpyrroline, w-trichloro*, 
845. 

Hydroxy pyridine, di-iodo-, 845. 

7 -Hydroxyquinaldine, 847. 

-and its derivatives, 679. 

Hydroxyquinolineoarboxylic acid 
(ortho-), 1119. 

-— and its derivatives, 78S. 
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Hfdroxjquinolltteoarbozjlic acid, para-i 

1120, 

and its derivatives, 63. 

_ Bynthesis of, 1119. 
a-flydroxyquinolinosul^honic acid, 879. 
Hydroxysteario acids ot different origin, 
30. 

-anhydride, 31. 

Hydroxythiotoluene, 473. 

Hydroxytoluic acid, 669. 

Ilydroxyuraoil, nitrobromo-, 920. 
Hydroxyvaleric acid, 717. 
Hydroxyxanthine, 919. 

Hydrozincite, 1021. 

Hygrine, separation of, from oocaline, 
1126. 

)3-Hyoglycocholic acid, 742. 
Ifypomelanin, 168. 

llyponitrites, formation of, Tbans.,G46, 
Pboc., 119, 121. 

Hypoxanthiue in urine, 739. 

I. 

Ice, calorimeter, Bunsen’s, 1073. 

-refractive index of, 753, 

Idriuline from Idria, 1021, 

Ignatiefflte, a new variety of aluninite, 

"ias5. 

niirlum reJiglosum^ subtsances from, 497. 
Indian-yellow, 498. 

Indigo-blue, formation of, from o-nitro- 
pluniylpropiolic acid by means of 
potassium cyanide, 672. 

-dyes on fabrics, testing, 1147. 

-- estimation of, 1147. 

-estimation of, in textile fabrics, 871. 

-fermentation, microbe of, 1061. 

Indium as a halogen carrier, 326. 
Indole-derivatives, constitution of, 148, 

-metliylation of, 588. 

-synthesis of, 148. 

-from dicblorether and aniline, 836. 

-intermediate products in the for¬ 
mation of, from diclilorcther and 
aromatic amines, 813. 

■ -motbylation of, 976. 

- transformation of homologues of, 

into quinoline homologues, 1113. 
Indoles, 956. 

—— from m-hydrazinobenzoic acid, 149. 

•-from metliylphenylhydrazine, 149. 

-from «-naphthylhydrazine, 963. 

-— from ^-naphthylhy^drazine, 153. 

■ -from phenylhydrazine, 149. 

-from tolylhydrazine, 956. 

ludonaphthalene-derivatives, conversion 

of B-naphthaquinone into, 728. 

—- —- synthesis of, 729, 836. 

— ketone, 726. 

Induline, 821. 

InduUnes, 1105. 


Inosite, 355. 

-acetyl compound of, 1090. 

•-and dambose, identity of, 909. 

-derivatives, 908. 

-formation of, 1089. 

-heats of combustion aud formation 

of, 1011. 

-hexaectin, 908. 

hexabenzoin, 908. 

-hexaiiitrin, 908. 

-reduction and oxidation of, 459. 

Integral weights in chemistry, 1077. 
Invortase, absorption spectrum of, 
Tuans., 60. 

Tnvertin, action of, 166. 
lodates and sulphates, precipitation of 
mixtures of, by barium salts, 884. 
Iodic anhydride, combination of, with 
sulphuric anhydride, 328. 

Iodides, decomposition of, by the 
stomach, 508. 

Iodine, bromine, and chlorine, improved 
form of apj)aiutus for the separation 
of, Trans., 690. 

-indirect determination 

by electroly sis of their silver salts, 526. 
-carrier, sulphuric acid us, 573. 

— detection m Laminaria, 996. 

— free, occurrence of, in a mineral 
water, 221. 

—- liberation of, from hydrogen iodide 
by the action of light in presence of 
oxygen, Trans,, 805. 

-occurrence of, in phosphorites, 222. 

-origin of, in the gases of Aolcanoos, 

643. 

--oxyTcids of, 327. 

-refractne equivalent of, 193. 

-solutions, new method of standard¬ 
ising, 618. 

-trichloride, action of hypochlorous 

anhydride on, 106 . 

- vaixnir, dissociation of, by the 

electric discharge, 1013. 

- volumetric estimation of, 862. 

lodine-grecii, description and measurf- 
ment of the spectrum of, Tbans,, 174. 
Iodoform, 787. 
lodometrio studies, 6vS8,997. 
Ipecacuanha, estimation of, 1147. 
Iridium and tin, alloy of, 779. 

Irisin, 26. 

Iron, action of ammonia on, at a red 
beat, 702. 

— — action of ferric sulphate on, 703. 

— — cast, influence of silicon on the 
condition of carbon in, 220. 

— copper, and platinum, alloys of, 778. 

— determination of combined carbon 
in, 866. 

- determination of phosphorus in, 

299, 396, 527. 
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Iron, direct separation of xnanganese 
from) 183. 

—— Eggert«*8 method of estimating 
sulphur in, 296. 

-estimation of sulphur in, 1141. 

— estimation of silicon in, 627, 
1140. 

~ influence of silicon on the pro¬ 
perties of, Tbans., 129. 

— influence of silicon on the mechani¬ 
cal properties of, Trans., 141. 

-manganese in, 619, 

— metallic, determination of, in slags, 
1140. 

-nitride, 702. 

-oxide, estimation of, in mineral 

phosphates and manures, 302. 

pig -1 effect of silica on the estima¬ 
tion of manganese in, 183. 

-estimation of phosphorus in, 

183. 

— -titanium carbide in, 708. 

■ . potassium fluoride, 448. 

-precipitation of nickel in presence 

of, 1141. 

-»■' pyrites, assay of, for sulphur avail¬ 
able for sulphuric acid manufacture, 
180. 

. . rapid estimation of phosphorus in, 

865. 

— rapid estimation of silicon, sul¬ 
phur, and manganese in, 1140. 

-separation of nickel and cobalt 

from, 1141. 

•— separation of zinc from, 182. 

-specuilly pure, silicon in, Trans., 

134. 

-sulphate, agricultural exj)eriments 

with, Trans., 215. 

— telluride (eminonsite), 344. 

Isethionic acid in the body, and thio- 

sulphuric acid in the urine, 68. 
Isoamylamine, preparation of, 652. 
Isoamylphenylamine, 721. 
a-Isoamylphenylhydrazine, 1104. 
a-Isoaspartic acid, 801. 

Isobenzal, chloro-, pbthalimidine, 62. 
Isobutaldehyde, action of quinaldine 
on, 975. 

—- and acetaldehyde, action of aniline 
on a mixture of, 974. 

—• and its polymeric modification, 
461. 

— andmethylal, condensation of, with 
aniline^ 957. 

Isohutane, tribromo-, 712* 
Isobutenyldiamidotoluene, 817. 
Isobutylamines, mono-, and di-, separa¬ 
tion of, by means of etbyl oxdate, 
857. 

-preparation of, 866. 

Isobutylbenzoylecgonine^ 1126. 


a-Isdbutyloinohonie 4oi4 604. 
Isobutylene, action of bromine on, 
712. 

Isobutylisobutenyldiamidotoluene, 817. 
Isobutylphenylamine, 721. 
a-Isobutylphenylbydrazine, 1104* 
Isobutyl-m-pyrazole, 1066. 
a-Isobutylquinoline, 504. 
Isobutyronitrileoarbamide, 1066. 
Isobutyrotbienonesulphonic acid, 141. 
Isobutyrylacetophenone, 948. 
Isocarvoxime, 923. 

Isochoric lines. Teaks., 773. 
Isocinchonine, 1124. 

Isocrotonio acid, a-chloro-, 665. 
Isocymeuesul phonic acid, (a-meta-), 
action of bromine and water on, 147. 

-o-bromo-, 147. 

Isodulcitol, 906. 

-oxidation of, 652, 

— tetracetate, 907. 

-trinitrate, 907. 

Isohecmatoporphyrin, 1127. 

Isomerism of position, 420. 
Isonitroso-compounds, 466, 1108. 
-intramolecular changes of, 

when treated with sulphuric acM, 
826* 

Isonitrosodiacetone nitrate, 563. 
Isophotosontonic acid, 67. 

Isopropyl chlorocarbonate, 1028. 

— formamide, 1028. 

-f ormonaphthylamide, 1028. 

-phenyl formamide, 1028. 

Isopropylaoetylpyrrolino and its deriva¬ 
tives, 598, 

Istmropylamide of isobutyric acid, 
Trans., 688. 

o-Isopropylcinchonic acid, 604. 
Isopropylene, a-chloro-, 656. 
a-^Xsopropyl-jS-isobutylhydracrylie acid, 
1100 . 

a-Isopropylphenylhydrazine, 1104. 
a-Isopropylpiperidine, 740. 

Isopropyl piperidines, a- and y-, 65. 
Isopropylpyridines, a- and y-, 60. 
Isopropylpyrroline, 698, 
a-Isopropylquinoline, 604. 
Isophthalaldeh^de, ^0. 
Isophthalaldoxime, 482, 

Isopyknics, 432. 

Isoquinoline and its derivatives, 61| 
606. 

-chloro-, 62. 

-dichloro-,-61. 

-homologues of, 739,1112. 

—— nssthiodide, 63. 

-red, 880. 

Isosucoinie acidV a-amido-, 801. 
Itacolumiite, ffexibilitv of, 21. 

Itaconic aeid^ heat of neutraUsfttion off 
205. 
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Jalapin, phvBlological action of» 291. 
Jequirity, the protelds of the seeds of, 
990. 

Juglone^ synthesis of, 674. 


E. 

Xamala, 272. 

--crystalline substance from, 498. 

Korsantite from Wustewoltersdorf, Si¬ 
lesia, 562. 

Ketinedicarboxylic acid, 29. 

Kotines, 29. 

Ketipic acid, 362. 

Ketoindonaphthene, dibromo-, 729. 

Ketones, action of nitrous acid on, 

4f6d. 

-action of yellow ammonium sul¬ 
phide on, 1045. 

-aromatic, 940. 

-action of concentrated sul¬ 
phuric acid on, 251. 

— -action of hydroxylauiine and 

phenylhydnizine on, 482. 

-compounds of, with mercaptans, 

126, 462. 

-condensation compounds of, with 

benzil, Teans., 431. 

-introduction of acid radicles into, 

575, 943. 

-nitroso’, 463, 944. 

-of the acetic series, formation of, 

663. 

-oxidation of, with potassium ferri- 

cyanide, 826. 

— synthesis of diatomic monobasic 
acids from, 717. 

Kotouic acids, 7 -, constitution of. 126. 

— -synthesis of ethyl salts of, 

587. 

Kombic acid, 1115. 


Ik 

Lac-dye, composition of, 734- 
Laccaac acid, 734. 

Lactic acid, detection and estimation of, 
307. 

• -— formation of, during mus¬ 

cular activity, and its fate in the 
organism, 508. 

• -in animals, 167. 

“ Lactocrite,” the, 1144. 

Lactones, action of phenylhydraaine on, 
489. 

-combinations of, with ethereal 

salts, 952. 


Lactotoxine, 389. 

Lactuceriu, 605« 

Lactucol, 606. 

Ijand, cropped, drainage water from, 
Tuans., 513. 

-uncultivated, amount of assimilable 

nitrogen in, 82. 

L4ngbaT)ite, 782. 

Lanthana, phosphorescent, sharp line 
spo(‘trum of, 1070. 

Lanthanum sulphate, phosphorescence 
of, 1067. 

'‘Laubaniic, a new zeolite, 903. 
Laumontito from Striegau, 903. 

Law, periodic, 211. 

Laws of clieniical combination, 99. 

Lead calcium oxychloride, 446. 

--carbonate, preparation of, 446. 

-chloride, solubility of, in solutions 

of mercuric chloride, 772. 

-diphenyl diiodide, 573. 

-dinitrate, 573. 

-distribution of, in the brain in 

oases of lead poisoning, Troc., 71. 

-estimation of, in alloys, 304. 

-mierochemical test for, 301. 

-nitrates, basic, 1080. 

-oxide, action of, on barium, stron¬ 
tium, calcium, and magnesium chlo¬ 
rides, 146. 

-oxychloride, 446. 

-separation of, from mercury and 

palladium, 302. 

-silicate, artificial, from Bonne 

Terre, Missouri, 100 . 

-strontium oxychloride, 446. 

-sulphate, phosphorescence of, 

1068. 

-tetraplicnyl, 572. 

-tetra-/>-tol}l, 573. 

Leaves, absorption of carbonic anhy¬ 
dride by, 172. 

-octtion of mercurial vapour on, 

395. 

-carrotene in, 859. 

-decomposition of silicic acid by, 

70. 

Lecture experiment: continuous flame 
of nitric oxide and carbon bisulphide, 
442. 

-— demonstration of Avogadro’s 

law, 698. 

-of Dulong and Petit’s 

law, 634. 

- - of the coolflcient of ex* 

pension of a gas, 1013. 

-electrolysis of hydrochloric 

acid, 633. 

- - preparation of potassium 

ferrate, 769. 

-of silicon hydride, 769. 

-—- synthesis of ammonia, 442. 
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Leguminous seeds, composition of, 991, 
L^idine, bromo- and chloro-, 1113. 
•y-Lepidme, and its ciiloro-derivatire, 
159. 

Lepidolites of Maine, 347. 
Leucopbeuosafranine, constitution of, 
140. 

Leucosafranine, 250. 

Lovulinio acid, jS-bromo-, 464, 

-preparation of, 799* 

-reactions for, 459. 

-salts of, 800. 

Levulose, formation of, from mffinose, 
791. 

Light, absorption of, by oxylifiemoglobin, 
1126. 

— action of, on the hydrides of the 
lialogens in presence of oxygen, 
Teans., 801. 

-white, production of, by mixing the 

colours of the spectrum, 1. 

Lime, determination of, in presence of 
manganese, 865. 

-phosphoi'escent spectrum of, 1067. 

Lime-water, sp. gr. of, 7u0. 

Limestones, granular, of Stainz in 
Styria, 780. 

Limonite-pseudomorphs after iron 
pyrites, 116. 

Linoleic acid, 126. 

-oxidation of, 716. 

Linolenic acid, 913. 

Liiiolic acid, 913. 

Linusic acid, 798. 

-and its derivatives, 359. 

Liquid and gaseous states of matter, re¬ 
presentation of the connection be¬ 
tween, by isopyknics, 432. 

— to the gaseous state of mat/ter, 
continuous transition from, at all 
temperatures, 763. 

Liquids, nature of, 100. 

- - ag shown by a study of 

the thermal properties of stable and 
dissociable substances, 430. 

-Bolidificaiion of, by pressure, 1013. 

-specific inductive power of, 413. 

-thermic expansion of, at various 

pressures, 626, 

Lithia micas, 347. 

Lithium and sodium, estimation oi, m 
mixtures of their carbonates, 864. 

-carbonate, 1000. 

-solubility of, 699. 

-chromiodate, 777. 

— occurrence of, in psilomelane, 222. 

-salts, poisoning of plants by, 991. 

-vanadates, 705. 

Liver, flesh, and blood, composition of, 
under varying conditions, 855, 

-importance of ammonia in the 

formation of glycogen in the, 68. 


Liver of new-born dogs, glycogen in, 
167. 

— power of the, to form sugar from 
fat, 67. 

Lobelia, alkaloids of, 854. 

Lucasite, a new variety of vermioulite, 
349. 

Lupetidine, a-a-, 64. 

Lupines, composition of, 518. 

-feeding value of, 991. 

Luteocobalt salts, 775. 

Lutidine, chloro-, and its derivatives, 
501. 

-dibromo-, 845. 

Lutidinccar boxy lie acid, 378. 
Luiidinedicarboxylic acid, chloro-, 501. 
Lutidines of coal-tar, 499. 

Lutidone, 500. 

Lutidonecarboxylic acid, 500. 
Lutidylquinolyl, 1053. 


M. 

Madder root, Caucasian, examination of, 
lu61. 

Magnesia, determination of, in presence 
of manganese, 865. 

-fluorescence of, 409. 

-phosphorescence of, 1068. 

-salts and ammonia, thermochemis¬ 
try of reactions between, 96. 

-saturation of arsenic acid by, 204. 

Magnesium ammonium sulphite, 887. 

-cliloride, solubility in water at 0®, 

771. 

-melting point of, 445. 

-sodium chromate, 111. 

-sulphate, Tuans., 682. 

-sulphite, 886. 

-Tanadal/Cs, 339. 

Magnetic field, variations in the electric 
resistance of antimony and cobalt in, 
760. 

-rotation of chloral, chloral hydrate, 

and hydi'ated aldehydes, Tkan8.,808. 

-rotatory power of ethyl salts of 

male'fc and citraoonic acids and their 
isomerides, PRoo., 98. 

Magnetite, artificial production of, 708. 
Maize, silage of, 521. 

- starch, absorption spectrum of, 

Trans., 59. 

Malachite-green, preparation of, 580* 
Malauiio acid, 34. 

Maleic acid, constitution of, 916. 

-conversion of, into aspartic 

acid, 917,1100. 

— —- heat of neutralisation of, 205, 

-transformation of, intoaspar* 

tic acid and aspazugine, 1I.00. 

-dianilide, 934. 
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MaldYnanil, 934. 

Maleylphenylliydrame, 671. 

Malic acid, heat of neutralisation of, 96, 
205. 

.-diphenylhydrazide, 138, 

Mallotoxin, 272. 

Malonic acid, heat of neutralisation of, 
96. 

Malt, estimation of acidity of, 87. 
Malto- 7 -diamidobenzoic acid, 931. 
Mandelic acid and its derivatives, pre¬ 
paration of, 948. 

— —-- o-nitro-, 948, 

Manganates, formation of, from per¬ 
manganates, 552. 

Manganese ammonium fluoride, 448, 
892. 

-apatite, 781, 

-benzodte, 582. 

-chlorides, 335. 

-compounds, fluoresoence of, in a 

racuiim under tlio influence of the 
silent discharge, 3. 

— determination of, 399, 1139. 

-dioxide, action of selenious acid in, 

775. 

- direct separation of, from iron, 

IBa. ^ 

— effect of, on the phosphorescence 
of calcium carbonate, 190. 

-effect of, on the i)ropertie8 of 

8 te«*l, 639. 

— effect of silica on the estimation 
of, in pig-iron, 183 

-fluorescence of, 189, 873, 1006. 

—^ fluoride, 335. 

-- in steel and iron, 619. 

- metallic, magnetic properties of, 

1081. 

-mierochemical test for, 300. 

-oxyeulphate, 893. 

-paratungstatc, 895. 

— ' potassium fluorides, 336. 

~— rapid estimation of, in iron and 
steel, 1140. 

-- sosquioxide, compound of, with 

cupric oxide, 1081, 

-sodium fluoride, 448. 

-sulpliate, 774. 

*- sulphide, solubility of, in fused 

sodium sulphide, 41)9.' 

■-tetroxide, 1016. 

--trioxide, 893. 

-Tolumetric determination of, 399, 

531. 

Manganic acid, 894. 

—— manganous oxide, 1016. 
Mangel-wurzel, iron sulphate as a 
manure for, Tra.K8 ., 217. 

Manure, Chili saltpetre as, 77, 78. 

-— farmyard-, production of, 175. 
-potash-, ground felspar as, 996. 


]2?7 

Manures, basic cinder and other finely- 
ground insoluble phosphates as, 995. 

- chemical, organic nitrogen in, 

863. 

-estimation of iron oxide and alu¬ 
mina in, 302. 

- incompatibility of nitrates and 

superphosphates as, 617. 

-valuation of, 174. 

Manurial experiments with various 
phosphates, 1137. 

-value of basic steel slag, 176, 625. 

-- - of Cliili saltpetre and of 

ammonium sulphate, 77 . 

Manuring with basic slag and other 
phosphates, 524. 

Marble,, influence of temperature on the 
rapidity of the action of acids on, 
882. 

Marcasite, recent formation of, 901. 
Matter, continuous transition from the 
liquid to the gaseous state of, at all 
temperatures, 763. 

Meat and fish, coinpamtive absorption 
of, in the alimentary canal, 1130. 
Meeonic acid, heat of neutralisation of, 
206. 

Meconine, action of potassium cyanide 
on, 586. 

\(^-Meconinc and its derivatives, 585. 
Meconine-aoetic acid, 47. 

-o-nitro-, 48. 

Melamines, constitution of, 650. 
Melanin, 168, 855. 

MeUtose, 25. 

— estimation of, 306. 

-eslini .tion of, in cane-sugar, 306. 

Mellitic acid, heat of neutralisation of, 
206. 

Meniscus angle and capillary constants, 

101 . 

Mentliyl phenylamidoformato, 376 
Mercaptan, compounds of aldehydes 
and ketones with, 120 . 

Mereaptans, aromatic?, o-amidated, 961. 

-compounds of, with aldehydes and 

ketones, 462. 

Mercuric, ammonio-chromates, 218. 

-chloride, bcliaviour of, with hydro¬ 
gen ammonium carbonate, 774. 

---solutions, stability of, 774. 

-oxide, action of, on soluble chlor¬ 
ides, 417. 

Mercurous hydroxide, 447. 

Mercury barium oxychloride, 447. 

—^ calcium oxychloride, 447. 

-detection of, in organic liquids, 

302. 

-dixylyl, 824. 

-expansion of, between 0 ° and 39 ®, 

317. 

—»miorochemical test for, 300. 
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MercuTT, oxycliloride, 447. 

-relations of, to other metals, 1080. 

— separation of, from palladium, 
lead, copper, and bismuth, 802. 

-strontium oxychloride, 447. 

-a’thiobenzoate, 950. 

Mesaconic acid, constitution of, 917. 

-heat of neutnilisation of, 205. 

Mesityl oxide, compound of phenyl- 
hydrazine with, 932. 

—- phenyl ketone and its derivatives, 
942. 

Mesitylenc, nitro-, oxidation of, 132. 

-trichloro-, 1101. 

Metallic oxides, action of sulphur on, 
in prefienco of water, 328. 

Metals, action of nitrogen on, 702. 

— bivalent, affinity of certain, for 
sulphuric acid, 885. 

-of ancient Chaldea, 443. 

-separation of, by oxalic acid, 529. 

Metasaccharic acid, double lactone of, 
4G6. 

Meteoric iron at Fort Duncan, Texas, 647. 

--from Augusta Co., Virginia, 

454. 

— -from Gloricta Mountain, New 

Mexico, 120. 

-from Texas, 119. 

-— the Mazapil, 564. 

- stones from Utah and Cape 

Girardeau, Missouri, 120. 

Meteorite from Angra dos Eeis, 1087. 

-from Djati Pengiion, #Tava, 1024. 

-in a tertiary lignite, 22. 

— of Karang-Modjo or Magetan in 
tTava, 710. 

-supposed metallic, from HigWand 

Co., Virginia, 455. 

Meteorites, Coahuila, 455. 

-from Kentucky and Mexico, 564. 

— gaseous constituents of, 351. 

-iron, crystalline structure of, 119. 

Methsomoglobin, formation of, in blood 

by the action of alloxantin, 508. 
Methamidoformic chloride, 358. 
Methane-derivatives, volatility of, 24. 

-liquid, density of, 694. 

Methenylamido- a-naphthy 1 mercaptan, 
839. 

Methenyl-wi-ditolylamidine and its deri¬ 
vatives, 985. 

Metlietbopropionic acid, 228. 
Methethopropyl carbinol, 228. 
Methoxychlorisoquinoline, 62. 
Methoxycinnamic (ortho-) acid diazo¬ 
chloride, 140. 

— -o-wi-nitro- and w-amido-, 140. 

Methoxydiallylacetic acid, 359, 
Methoxydibromosalicylic acid; 487. 
Methoxydiquinolyline (a- and ^-para-), 

979. 


Methoxyhydroxyquinoline, 973* 
Methoxylepidine, 159. 
^-Methoxymethylpseudocarbostyril, 
977. 

Methoxy-jp-nitrobenzaldehyde (meta-), 
483. 

Methoxyphenylchlorisoquinoline, 62. 
Methoxyquinaldino, 680. 

Methyl acetate, influence of normal 
salts on the hydroljfsis of, 102. 

-alcohol, estimation of, in presence 

of ethyl alcohol, 1142, 

-amidophenyl thioether, 828. 

-anacai^ate, Tbanh., 665. 

-anthracene-y-oarboxylate, 694. 

-benzyl carbinol. 35. 

-bromisopropylphenyl oxide, oxida¬ 
tion of, 472. 

-bromosalicylate, 486. 

*-bromoterephtlialate, 62. 

-carbanilate, derivatives of, 148. 

-chloride, action of, on o-diohloro- 

benzene in presence of aluminium 
chloride, 1101. 

-cresolcarboxylate, 45. 

-dehydracetate, Thabs., 496. 

— — diozosuccinamate, 34. 

-w-o-dimethoxycinnaraate, 140. 

-dimetbylgentisato, 140. 

-dinitro-o-toluate, 945. 

-formates, chlorinated derivatives 

of, 1027, 1099. 

-fumaramato, 34. 

— malamato, 34. 

-methoxybromoealicylate, 487. 

-methyl(iibronio- 7 >-coumarate, 488. 

- methyltetrahydropyridyl-/3-ben- 

zoylhydroxypropionate (cocaine), 742. 

-phenyllutidonecarboxylate, 

Than 8.,*498. 

-phosphate, Tbans., 764. 

-P^‘^>pyl xanthatc, 800. 

-tetrachlorothyl ether, 28. 

-tetrahydrothiophendicarboxylatc, 

238. 

-tetramethylene ketone, Tbai^S., 

238. 

— thiSnyl thioether, 806. 

-thiocyanate, action of chlorine on, 

Tbanb., 268. 

-w-tolyl ketones, 826. 

-trimesate, 492, 588. 

-vanadate, Tbans., 761. 

Methylacetoluide, m-nitro-p-, 997. 
Methylacridinechloral, 849. 

Methylal, physiological action of, 891- 
— therapeutic action of, 684. 
Methylals, 911. 

Methyl-i9-amidonaphthylhydroquiiko- 
line, 682. 

a-Mcthylamidovolerie acid and deri¬ 
vatives, 797. 
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Metbylamine ranadtU^i, 699. i 

Mothylanhydracetonebenzil, Teaks., 

431. 

Methylaniline, 1:4 nitroso-, 244. 
a-Metbylanihracene, 965. 
Methylantihragalloli and their deriva- 
tivoB, 67. 

a-Methylanthraquinone, 965. 
Metliylbenzainide, o-ohloro-, 1038. 
Mothylbenzenes, action of methylene 
chloride on, in presence of aluminium 
chloride, 1102, | 

Methylbenzylaniine, 719. 
Methylbismuthine dibromido, 802. 

-dichloride, 802. 

-diiodide, ^2. 

—— oxide, 803. 

Methylbomylcarbamide, 377. 
Methylcarbodinicotinic acid, 1117. 

-4-, 1118. 

7-Mebhyloarbo8tyril, 159. 
a-Mcthyl-a-chlor-a-hydroxybutyric 
acid, 30. 

a-Methyl-6-chlor-a-hydroxybutyrio 
acid, 30. 

Methylehloroxyisoqninoline, 1112. 
Methylcinnamio acid (nieta-), S29. 

-and itJ^ttiiratives, 724. 

Methylcinnamine (mota-), and its bromo- 
deriTatives, 725. 

Methyl-p-couroaric acid, dibromide, and 
its derivatives, 1110. 

Methylcrotonio acid, 29. 
Methyldehydrohexone, Tbaws., 723. 
Mctliyldohydrohexonecarboxyli(? acid, 
Tbans., *715. 

-action of water on, Tbans., 

717. 

Methyldehydrohexonediearboxylic acid, 
Tbans., 744. 

-action of water on, Tbans., 

747. 

o-Mothyldiohlorisoquinoline, 1112, 
(X'Methyldinicotinic acid [2:3:5], 1117. 
Metliyldiphenylglyoxaline, Tbans., 657. 
Metliybemetonium hydroxide, 981. 
Methylene chloride, action of, on methyl- 
benzenes in presence of aluminium 
cldoride, 1102. 

---diiodo-, 905. 

-iodo-, 905. 

-substitution-derivatives of, 

905. 

Methylene-blue, manufacture of, 480. 
Methylenediamines, substituted, 1026. 
Methylenephtbalethimidine, 51. 
Methylenephthalphenimidine, 52. 
Methylerythrohydroxyonthraquinone, 
964. 

Methyleth^yldiamidotoluexie, 987. 

-methiodide, 938, 

Methyietbylaoetfld, trichloro-, 28. 
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Methylethylaniline and its derivatives, 
135. 

Methylethylindole [2' : 3'], 149. 
Mothylethylphonylthiocarbamide, 82S. 
Meihylforraanilide, 1038. 
Methylhexylacetoxime, 795. 
o-Methylhomo-o-phthalimide, 1112. 
a-Methylhomo-o-phthalonitrile, 1112. 
Meihylhydrazinebeuzenesulphonio acid, 
934. 

Methylhydrindonaphthenecarboxylic 
acid, 836. 

Melhylhydroxyanthraquinones, spectra 
of, 1. 

Methylliydroxyphenyl (para-) sulphide, 
807. 

a-Methyl-j3-hydroxyvaleric acid, 717. 
3-Methylindole, 956. 

Methylindolc-imetic acid, 149. 
Methylindolecarboxylic acid [3:2'], 956. 
Mcthylindolcs, 957. 

- action of aldehydes, anhydrides, 

and diazo-compounds on the three, 
265. 

Met hylindonaphthalenecarboxylic acid, 
836. 

Methyliftopropylacetic acid, 232. 
Methylisopropylttcetono, 232. 
Mcthylisopropylmalonic acid, 232. 
Metiiylketine, 29. 

Methylkelolc, behaviour of, 273. 
Mcthyllcpidine, bromo-, 160. 
Methyllopidone, ^ 59. 

-reduction of, 278. 

Mothyllutidone, 500. 
Metliyllutidonedicarboiylic acid, 600. 
Methylm.*Ionic otiid, action of nitric 
acid on, 466. 

Methyl-/Ji-na))hthaquinoliiie, 682. 
Methylnaphthaquinolines, 681. 

Methyl naphthindolo, 154. 
Methyl-a-naphthindole, 964. 
Methyl-orange, 606. 

Methyloxanilide, 1038. 
Methyl-oxychlorisoquinolino, 62. 
j3-Mothyl-o-oiyquinazoline, 1044. 
/3-Methylpentathienone, 239. 
/S-Methylpentathiophen, 239. 
Metliylphenylamidodimethylpyrroline, 
276. 

Methylphenylanthranol, 266. 

Methyl-;> -phenylencdiamine, 667. 
Methylphenylhydrazine, 188. 

MethyIphenylhydroxanthranol, 267. 
Methylphcnylnitrosamine, jp-nitro-, 244. 

-p-nitroso-, 244. 

Methylphenylpropiolicacid (meta-),725. 
^-Methyl-y-phenyl-^-psoudoxyquinazo- 
line, 1045. 

Methylphenylthiocarbomine chloride, 
823. 

-oxide, 823. 
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1 : 8 Methylplienyltbiophen and its 
derivatives, 1101 . 
o-Metliylpiperidine, 740. 
Methylpiperidines, a- and / 8 -, 64. 
MotliylpropTlaniline and its derivatives, 
134. 

Metliylpropylhydroxypbenyl (para-) 
sulphide, 808. 

Methylpseudocarbostyril and its deriva¬ 
tives, 977. 

Metbylpyridines, a-, jS-, and 7 -, 69. 
Metiiylpyrrolidine, 463. 
/3-Metbylpyrrolidine, 733. 
Methylpyi*i‘olinc, action of acetic anhy¬ 
dride on, 843. 

Methyl-y-quinaldone, 080. 
Methylquinolinocarboxvlic acid [1:4], 
502. 

Metbylsalicylaldehydc, tw-nitro-, 140. 
Methyltet rahyd ropyridyl -/S-hydroxy pro¬ 
pionic aeid (ecgonine), 742. 

/3-MethyItetrainotbyleilediawine, 735. 
Methylthienylglyoxylic acids, a-a-, and 
804. ‘ 

Methylthioforinaldine, 27. 
Mothylthiophencnrboxylic acid, 921. 
Methyl-p-tohiidine, trinitro-, 1038. 

Met hyltribydro-o-bydroxyquinoliiie- 
carboxylic acid, 738. 
Methyltriphenylmethanecarboxvlic acid, 
265. 

Methyluraei!, dichloroxy-, 120. 

-nitro-, 019. 

-nitro-dorivatives of, 128. 

Mica from Leon Co., Texas, 119. 

Micas, iron-litliia, of Cape Ann, Massa¬ 
chusetts, 348. 

Microbe of the indigo fermentation, 
1061. 

Microbes, nitrifying, 1134. 

Microchenii(!al tests, 301. 

Micrococcus cereus, a nitrifying agent, 
858. 

Micro-organisms, behaviour of, in arti¬ 
ficial mineral waters, 393. 

- - from the mouth and from 

fepces, action of, on foodstuffs, 1069. 
Microscopic analysis, 300. 

Milk analysis, 751. 

--Adams’ method for, 186. 

•-changes in, produced by freezing, 

745. 

- constituents, determination of, 

1003. 

-detection of boron in, 864. 

— determination of fat in, 308, 762, 
1144. 

-human and cow’s’, albuminoYds of, 

388. 

-poisonous ptomaine in, 389. 

-presence of nitriles and nitrates in, 

as eyidence of adulteration, 87. 


Milk-sugar, alcoholic fermentation of, 
1090. 

- variations in the proportion of 

phosphoric acid in, 856. 

Mineral springs in Aegina and Andros, 
23. 

Mineralogical notes, 342. 

Minerals from the Si5 Mine, Sweden, 
902. 

—- from Vulture and Melfl, compo¬ 
sition of, 1087. 

Mirror amalgam, composition of, 447. 
Mirrors, magic, 327. 

Molecular structure of carbon com¬ 
pounds and their absorption spectra, 
relation between. Part YlII, tVans., 
152. 

Molecules, enveloping and secondarj^ 
419. 

Molybdenite, twin crystals of, 116. 
Molybdenum, lower oxides of, 563. 
Molvbdie anhydride, colour reactions of, 
305. 

Monazite, twin crystals of, fi-om North 
Carolina, 118. 

Moorlands, basic-slag and other phos¬ 
phates as manure for, 294. 

Morindin, Tban8.,52. 

Morindon, Trans., 62. 

Morphine, 280. 

-estimation of, 622, 869. 

-hydrogen meconatc, 605. 

-reaction, 870. 

-separation of, from fatty matters, 

187. 

Mountain ash berries, tannic acid in, 
950. 

Mucic diphenylhydrazide, 188. 

Mucin in urine, 390. 

Muroxide, description and measure- 
moat of the spectrum of, Tkanb., 
199. 

Muscle plasma, 984. 

-voluntary, action of eaffehie and 

theino on, 985. 

Muscles, heat developed by the activity 
of, 1069. 

Muscovite from South Africa, 661. 
Muscular activity, and the chemical 
eflect of respiration, relation between, 
1058. 

- - formation of lactic acid 

during, 608. 

Mydaleine, 386. 

Myo-albumose, 984. 

Myoctonine, 868 . 

Myoglobulin, 984. 

MyohsDmatin, 988. 

Myosinogen, 984. 

My risUca Surinamensis, aleurone grains 
in the seed of, 1061. 
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^-Naphhbacridine, 682. 
^-Naplithaldehyde, 675. 

Naphthalene, action of heat on the 
vapour of, 572. 

— and ethylene, action of heat on the 
vapour of, 572. 

— /9-chloro-, /^-bromo-, und /3-iodo-, 
action of sulphuric acid on, Pboc., 22. 

-chlorobrbmo-, 1113. 

-compounds, constitution of, 1005. 

-dichloro-, 495, 961. 

-y-dichloro-, 837. 

~ lieat of combustion of, 762. 

-/3-nitro-, preparation of, 590. 

-sulphonic acids derived from tlie 

/^'Uionohaloid'derivatives of, Pboc., 

22 . . 

— trichloro-, 270. 
Naphthalonesulphonlc acid, 1:4chloro-. 

874. 

-— 1 ! 4' chloro-, 374. 

- - — /3-cbloro-, 374. 

~ — . a-eyano-, Pboc., 43. 

— — 7-, formation of, by means of 
sulphuric anhydride, Pboc., 42. 

Naphthalene-)St- 8 ulphonic acid, bromina- 
lion of, Pboc., 113. 

Nfmhthalenesulphonic acids, ^-bromo-, 
Pboc., 28. 

— -j8-ehloro«, Pboc., 22. 

-/3-iodo-, Pboc., 23. 

Naphthalenetetracarboxylic dianhydr¬ 
ide, 271. 

-diimide, 272. 

Naphthalic acid, constitution of, 495. 
ot-Naphthamide, 496. 
a-Naphthamidoxime, 373. 
^•Naphthamidoxime, 373. 
Naplithapbenazine, 591. 
Naphthaquinone, trichloro-, 270. 
a-Naphthaquinone, hroinainido-, 838. 

--p-chlorobromo-, 1114. 

/3-Napbthaquinone, and its bromo- and 
chloro-derivatives, 53. 

--conversion of, into iiulonapbthene- 

derivatives, 728. 

Naphthuquinone-anUide, dichloro-, 270. 
«-Naphthaquinaneimide, bromam ido-, 
838. 

a-Naphthaquinoneoximide, bromo- 
hydroxy-, 888. 

/S-Napbthaquinone-e-tolylhydrazide and 
its derivatives, 55. 

6 -Napbthaquinone-p-tolylhydra 2 ide and 
its derivatives, 56. 
««/3-Naphthaquinoxaline, 158. 
Naphthase, Daurent's, 153. 
«-/3-Naphthasina, Teaks., 99, 100 . 
a-Naphthaxoximetbenyl, 373. 
^-Naphthasoximethenyi, 874. 

VOL. LIT. 


jS-Naphthazoximenaphthenyl, 374. 
Naphthenylamidoxime, and and 
tneir derivatives, 374. 

«-Naphthindole, 964. 
iS-Naphtlnndole, 153, 
a-Naphthindolecarboxylic acid, 963. 
/3-Naphthind<)lecarboxylic acid, 154. 
a-Naphthoic acid, dinitro-, 373. 
Naphthoic acids, 373, 840. 

Naphthol, dichloro-, 270. 
a-Naphthol, dianiido-, action of bromine 
on, 838. 

/8-Naphthol, nitroso-, use qf, in quanti¬ 
tative analysis, 530. 

i9-Naphtholazoi)itro-i//-cumene8ulphonic 
acid, 953. 

Naphtholc*arboxylic acid, amido-, 732. 
-acids, 732. 

6-Naphthol‘6-disulphonic acid, 269. 
Naphthols, chlorination of, 960. 
^-Naphthol-^-sulphonic acid, 733. 
/3-Naphthonitrile, action of sodium on 
alcoholic, 810. 

Naphihophenone oxide, a- and jS-, and 
their derivatives, 152. 

Naphthostyril, amido-, 373. 
Naphthoxyacetic acids, cr- and i3-» 495. 
a-N aphthoylformic acid, 271. 
a-NaphthoyUiyd’roxamic acids, a- and 
/3-, 840. 

a-Naphthoyl-a-naphthamidoiime, 373. 
;8-Naphthyl carbinol, 675. 

Naphthyl ethyl carbonate, 37. 

-nicrcaptans, amido-, 839. 

-amido-, a- and /S-, 840. 

-methyl ketone and its derivatives, 

252 

a-Naphthyl methyl ketone, 271. 

-phenyl ketone, 9^13. 

iS'Naphthylamine, chloro-, 961. 

-derivatives of, 838. 

Naphthylamine citrates, a- and 6-, 154. 

-dichloro- and monochloro-, 495. 

-dinitro-, preparation of, 152. 

a-Naphthylamine, manufacture of, 1048. 
iB-Nup)dhylaminesulphonic acid, BrOn- 
ner*s, 375. 

^-Naphthylamine•^-8ulphonic acid and 
its derivatives, 732. 

^-Naphthylaminesulplionic acids, 962, 
o-NaphthyIdimethylpyrroline, 275. 
/5-Naphthyldimethylpyrroline [1 : 2: 5"*, 
275. 

a-Naphthyldimethylpyrrolinedicorb- 
oxyhe aend, 275. 

1:3-Naphthyleucdiamine, 674. 
Naphthylenediamine (para-), 1048. 
NaphthyJenediamines, substituted, 839, 
a-Naphthylglyoxylic acid, 271, 
a-Naphthylhydrazine, indoles from, 963. 
a-NaphthyIhydrazinepyruvic acid, 968. 
j8-Naphthylhydrazinepyruvic acid, 163. 
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jS-Naphtbjlmethjlamine, 675. 
id'Naphtliylphenjlamine, amido-, 780. 
(x-Napbtb;^lphenjl'jd-pit]acolinei 943. 
iS-Napbthyltbiamide, 675. 

Narceine, 280. 

-test for, 870. 

Narcotine, 280. 

Naringenic acid, constitution of, 497. 
Naringin, 497. 

-sugar from, 715. 

NematoYds of beetroot, destruction of, 
617. 

Nephrite from Alaska, 222. 
Neutralisation, thermal phenomena of, 
Tbaks., 598. 

Newberyite, 709. 

Nickel and carbon galvanic elements, 

757. 

■ - and cobalt, separation of, from 

iron, 1141. 

-cobalt potassium sulphate, P»oc., 

53. 

-detection of adulteration in, by the 

magnet, 531. 

. estimation of, in ores, mattes, 

slags, &c., 303. 

-microchemical test for, 800. 

— precipitation of, in presence of 
iron, 1141. 

- regulus, peculiar formation in, 

1081. 

•— separation of zinc from, 182. 

— — volumetric estimation of cobalt in 
presence of, 1141. 

Nicotine, reaction of, with ethyl iodide, 
603. 

-reaction with methyl iodide, 851. 

-reduction of, 161. 

—• specific rotation of, 766. 

Nicotinic acid, bromo-, 159. 

-dichloro-, 158. 

Niobic acid from fergusonite, 706. 

-- anhydride, action of carbon tetra¬ 
chloride on, 329. 

■ - -colour reactions of, 304. 

-crystallised, 642. 

-molecular heat of, 706. 

Niobium hydride and its molecular 

heat, 706. 

— potassium fluoride, reduction of, 
with sodium, 706. 

Nitranilic acid, constitution of, 134. 
-formation of, 574. 

— --from chloranil, 926. 

Nitrates and superphosphates, incom¬ 
patibility of, as manures, 617. 

- determination of, in well waters, 

691. 

— estimation of, in water by means of 
aluminium, 184. 

—• formation of, in the organism of 
the higher plants, 859. 


Nitrates in animals imd plants, 889. 

-new method of testing for, 1188, 

-percentage of, in unmonuxtsd soils, 

83. 

— production of, in arable soil, 998. 
Nitratopxirpureorhodium chloride^ 114. 

— dithionate, 114. 

--nitrate, 114. 

Nitric acid, detection of, in a mixture of 
alkaline salts, 297. 

— -determination of, 181, 

— — not formed in the organism 
of higher plants, 686. 

— ferment, distribution of, and its 
function in the disintegration of 
rocks, 1135. 

— nitrogen obtained from soils and 
sub-soils, Tbans., 128, 129. 

-or nitrous acid produced in dilute 

urine with gvpsum seeded with soil 
from various fields, Tbans., 120, 121, 
122 , 123 . 

-oxide, absorption of, by sulphuric 

acid, 526. 

-density of, at -100°, 887. 

-poisoning by, 392. 

- - reaction of, with ferrous 

hydroxide and water, Tbans., 6148. 
Nitrification, 84, 858. 

- order of priority of commence¬ 
ment of, in solution seeded with 
soils of different depths, Tbans., 
125. 

Nitrifying microbes, 1184. 

- organism, distribution of, in the 

soil, Trans., 118. 

Nitriles, aromatic, action of sodium and 
alcohol on, 719. 

Nitrites, absence of, in plants, 989. 

— and sulphites of metals other than 
potassium, reaction between, Tbans., 
659. 

— colorimetric determination of, in 
water, 533. 

-formation of, 106. 

— redu(5tion of, to hydroxylamine by 
hydrogen sulphide, Tbans., 48. 

Nitrogen, action of, on certain metals, 
702. 

-allotropic modification of, 329. 

-ammoniacal, estimation of, in soils, 

82. 

-assimilable, amount of, in unculti¬ 
vated land, 83. 

- atmospheric, acquisition of, by 

plants, 516. 

-direct absorption of, by vege¬ 
table soils, 395. 

-chlorides, substituted, 44. 

-compounds in vegetable soils, 293. 

- determinations, apparatus for 

Kjeldahrs method for, 298. 
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Nitrogen, estimation of, in organic sub« 
stances, 862. 

-estimation of, in urine, 868. 

— fluoride, 770. 

— free, absorption of, by Tegetable 
soils, 617. 

-formation of, during putre- 

fl&ction, 172, 746. 

-Kjeldahl’s method for estimating, 

78, 863. 

-liqucfled, density of, 694. 

-loss of, by plants during germina¬ 
tion and growth, 292. 

organic, in chemical manures, 863. 

-- passage of electric discharge 

through, 328. 

-peroxide, action of heat on, Trans., 

397. 

--— compound of amylene with, 

Proo., 108. 

— refractive equivalent of, 193. 

-tetroxido, specific heat of, 429. 

Nitrogenous contents of the digestive 

juices, 1129. 

-organic matter of soils, nature of, 

523. 


— substances, separation of, by 
means of phosphomolybdic acid, 310. 
Nitro'group, substitution of the amido- 
group by the, in aromatic compounds, 
720. 


Nitrometer, simple, 998. 

Nitrosainines, 729, 1114. 

-action of livdrogen chloride on, 

244. 


Nitrous add, 698. 

—-action of, on sulphurous acid, 

549. 


-detection of, in a mixture of 

alkaline suits, 297. 

-Griess’s lest for, in presence 

of hydrogen peroxide, 298. 

-reaction of, with sulphurous 

acid, 635. 

- - volumetric estimation of, 

396. 

Nobili’s rings and allied electrochemical 
phenomena, 759. 

Norhydrotropidine, 740. 

Normeoonine-acetic acid, 47. 

Normethyl-o-anhydramidohemipinic 
acid, 49. 

Normethylaxo-opianic acid, 49. 

Normethylnitroliomipinic acid, 50. 

Normeihylnitrohemipinimide, 50. 

Normethyliiitropianic acid, 49. 

---phenylhydrazine, 50. 

Normothylnitropianoximic acid, 50. 

Normetbylnltropianph6nylhydrazide,46. 

Normethylnitropiazide, 5o. 

Nutritioui animal, 856. 


0- 


Oak-tannin, 584. 

Oats, American, variations in the che¬ 
mical composition and physical pro¬ 
perties of, 293. 

Octadecylbeuzene and its derivatives, 
253. 

Octodecylphenol, 253. 

Octyl mono-, di-, and tri-chloracetatcs, 
653. 

-nitrile, secondary, 458. 

Octylbenzene, 133. 

-o-amido-, hydrochloride, 134. 

— bromo-, 133. 

-chloro-, 133. 

-dinitro-, 133. 

-iodo-, 133. 

- 0 -, 7»-, and p-nitro-, 133. 

Odorous substances, minute quantities 
detectable of, 983. 

CEnaiithaldehyde and heptyl chloride, 
action of, on dimethylaniline in pre¬ 
sence of zinc chloride, 814. 

Oil, black pepj>er, 969. 

-- ethereal, of Allium ursinum^ 

1089. 

-of cardamoms, 596. 

-of peppermint, test for, 1001. 

-Turkey-rod, 914. 

Oils, analysis of, 402. 

-drying, acids from, 359, 798, 913. 

-essential, 375. 

-ethereal, 595, 596, 965. 

-fixed, brt)iiiine and iodine absorp¬ 
tions of, 88. 

-chemistry of, 88. 

-coefficients of expansion pf, 

88 . 

-determination of glycerol in, 

89. 

-methods of examining, 88. 

--saponiUt ation of, 186. 

-sp. gr. of, 88. 

-viscosity of, 88. 

-iodine absorption by, 402. 

—— Maumene’s tost for, 89, 402. 

-mineral, separation of, from saponi¬ 
fiable fats, 1001. 

-the elaYdin tost for, 402. 

Oleum hergamotliBf 375. 

-ctfrt, 375. 

- cori. auratiHoi'um dulcium, 375. 

Oleic acid, new, 32. 

Oligoclase, 20. 

Olive oil, characteristics of, 635. 

-- detection of sesame and cottoii 

oils in, 536. 

-properties of, 536. 

Onions, analysis of, 1137. 

Opianic acid derivatives, 45, 47. 
-etherification of, 584. 
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Opianic acid, nitro-, reduction of, 684. 

— anhydride, 47. 

Opianoxime anhydride, 46. 

Opianoximic anhydride, 258. 
Opianphenylhydmzide, amido-, 46. 
Opiaurin, 580. 

Opium alkaloids, 280. 

-separation of the, 851. 

-analysis, 403. 

— assay of, 622. 

-testing, 310. 

Orcinol, action of chloral hydrate on, 724. 

-dinitroso-, 808. 

Ore-veins, investigations on, 224. 
Organic compounds, liquid, specidc 
heats of homologous series of, 6. 

— matter, determination of, in natural 
water, 533. 

-estimation of, in water, 1000. 

-in air, determination of, 532. 

-substances, ferric chloride as a 

test for, 400. 

Organism, fate of certain chlorine com¬ 
pounds in the, 612. 

-fate of lactic acid in the, 508. 

“ formates in the, 613. 
Orthobenzoquinone, derivatives of, 808. 
Orthoclase, artificial production of, 559. 
Orthocumic acid, 264. 

Orthoquinone, tetrabromo-, 808. 

-tetrachloro-, 808. 

Osmotic equilibrium, 1013. 

Oxalates, ethereal, action of alcohols 
and metallic alkyl oxides on, Tbaks., 
629. 

Oxalethyl-oenanthyline, 911. 

Oxalic acid, decomposition by sunlight, 
,189. 

— -estimation of, in urine, 401. 

——-from the residue of Spirilus 

atheris nitrosi^ 360. 

— -hydrated, dissociation of, 916. 

—— —— influence of heat on the de¬ 
composition of, by ferric chloride, 824. 

Oxalimide, 234. 
Oxalmethyl-oenanthylitte, 911. 

Oxalpropj 1-cenanthylino, 911. 
OxalTldiamido-a-naphthyl mercaptan, 
840. 

Oxalyldiamido-jS-naphthyl mercaptan, 
840. 

Oxamide, decomposition of, by water 
and dilute acids, 236. 

Oxanilic acid, hfdogen-derivatives of, 
251. 

Oxanilide, halogen-derivatives of, 251. 
Oxidation in the animal body, 610. 

-with potassium permanganate, 146. 

Oxides, metallic, change in volume dur¬ 
ing the formation of, 1073. 
Oxyacanthine and its derivatives, 288. 
Oxyearbimidophenol, 245. 


Oxyohlorifoquinoline, 62. 
Oxydihydrotoluquinoxaline, 888. 
Oxygen absorbed in respiration, estima¬ 
tion of, 607. 

-absorption of, by carbon, Tbai?s., 

252. 

-action of animals on, 855. 

— action of light on the hydrides of 
. the halogens in presence of, Tbaws., 

801. 

-active, formation in the atmo¬ 
sphere, 211. 

-formation of, in paper, 211. 

-reagents for determining 

minimal quantities of, 295. 

-amount of, in the atmosphere, 684. 

-and ozone, volumetric relations of, 

Trans., 625. 

—• atomic weight of, 1078. 

-chemical structure of, and its disso- 

eiation in the sun’s atmosphere, 1070. 

-“ devitalised,” 866. 

-exhalation of, by fleshy-leaved 

plants in absence of carbonic anliy- 
dride, 988. 

-in the sun, 1065. 

-liquid, absorption spectrum of,625. 

—- — density of, 694. 

percentage of, in air, 885. 

— — preparation of, with use of a Kip}>'s 
apparatus, 769. 

— pure, prejmration and storage of, 
Trans., 6U, 

-refractive index of, 193. 

-relation of bacterial life to, 291. 

Oxyhopmoglobin, absorption of light hv, 
1126. 

Oxymethylethenyldiamidotoluene, 937. 
Oxymethylpyrrolidine, 468. 
Oxvquinizinecorboxylic acid, amido-, 
468. 

Ozone and oxygon, volumetric relations 
of, Trans., 625. 

-boiling point of, 634. 

—— connection of the formation of, 
with atmospheric electricity, 241. 

— from pure oxygen, Trans., 610. 
—— influence of, on germination, 516. 
-production of, 827. 


P. 

Palladium, separation of mercury, lead, 
copper, and bismuth from, 802. 
PaUasito from Campo de Pueard, 904. 
Papaverine, 280. 

-composition of, 852. 

— derivatives, 168. 

-salts, 164. 

Paper, formation of aotire oxygen in, 

211 . 
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Paper, quantitadye estimation of wood 
in, G20. 

Paper-making, use of talc in, 452. 
Paracoumaric acid, 1109. 

-dibromide, bromo-, 110. 

Paracymyl phenyl carbinol, 942. 

-- ketone, 942, 

Paraffin oil, alkaloiddike bases in, 979. 

-series, synthesis in the, by means of 

aluminium chloride, 656. 

Paragalactin, 460. 

Paragouite schist from the Oral, 361. 
Paraldehyde, action of quinaldine on, 975. 

-physiological action of, 391. 

Paramyosinogen, 984. 

Paratuugstates, 895. 

Parvoline, oxidation of, 379. 

Pease, composition of, 73. 

Pectoliie from Auchensterry Qiiarnr, 
Kilsyth, 645. 

-from Disco Island, 783. 

Pentadecyl phenyl ketone, 252. 
Pentadeeylic acid, 651. 
PentahyJroxycaproic acid, 465. 
Poiitamcthylbenxene, act ion of sulphuric 
acid on, 660. 

Pentamethylbeuzenesulphonic acid and 
its derivatiTos, 660. 

Pentamethylene-derivatiTes, Tbans., 
240. 

Pentamethylenediamine, identity of 
cadaveriue witli, 125, 1057. 
Peiitamcthylcnediearboxyiic acid, 
Tbans., 244. 

-anhydride, Trans., 247. 

Pentane-w.jai 2 -tetracarboxyhc acid, 
Trans., 242. 

Pentathiophen group, 239. 
y-PentyieneglycoI, Trans., 836. 

-and its anhydride, 33. 

Pepper, analysis of, 312. 

-oil, black, 969. 

Pepsin, t^omparative estimation of pre¬ 
parations of, 66. 

-- methods of preparing extracts of, 65. 

— . versus animal digestion, 513. 

Peptones in tlie blood and urine, 188. 
Perbromic acid, 698. 

PerevUto, from Chili, 902. 

Peridote of Schehnger Matten, 1086. 
Periodates, Trans., 356. 

Periodic law, 211. 

Permanganates, formation of manga- 
nites &om, 552. 

Per-ruthenic acid in histology, 1060. 
Petroleum and the hydrocarbons of coal- 
tar and shale-tar, relations between, 
648. 

Caucasian, constitution of hydro- 
■ carbons, CnHsn, from, 922. 

— G*alioian, bases in, 979. 

-.Ehssian, hydrocarbons of, 225. 


Peltenkofer’s reaction, 1149. 
Phellandrene, 967. 

Phenaceturio acid, synthesis of, 368. 
Phenacite from Colorado, 118, 452. 
Phenanthraquinone dihydrocyanide, 
Trans., 32. 

Phenazine-derivatives, 139. 

-pyrogenic formation of, 249. 

Phenazoxine, 665. 

Phenethylainine, preparation of, 245. 
Phenetoil, heat equivalent of, 428. 
Phenol, action of phosphorous chloride 
on, 947- 

-action of sulphur dichloride on, 807. 

-o-amido-, action of chloracetic 

chloride on, 814. 

-cause of the red colour of, 807. 

-chloracetamido-, 814. 

-w chloro-, 946. 

-o-chloro-j?-brom-o-nitro-, deriva¬ 
tives of, Trans., 791. 

— j»-chloro-o-brom“ 0 -nitro-, deriva¬ 
tives of, Trans., 788. 

- p-chloro-p-brom-o-nitro-, deriva¬ 
tives of, Trans., 790. 

-jp-chloro-o-nitro-, action of bromine 

on, Tuans., 787. 

— dibromo-, 242. 

-diohloro-o nitro-, Trans., 782. 

—— dichloro-jt)*nitro-, Trans., 786. 

-higher homologues of, conversion 

of, into amines, 721. 

-homologues of, oxidation of, 241. 

-isolation and detection of, 867. 

-monobromo-, a fourth, 134. 

-occurrence of, in human sweat, 

1132. 

-oxidation of homologues of, 1035. 

-series, isomeric change in, Trans., 

147, 782. 

-tribromo-, derivatives of, 573. 

Fhenolphthalein, behaviour of alkaline 
solutions of, in presence of alcohol, 
618. 

4' Phenolquinolines, a- and jS-, 599. 
Phenols, action of aldehydes on, 270. 

-action of benzaldehydo on, 723. 

-action of chlorine on, 960. 

-action of hydrogen chloride on a 

mixture of, with aldehyde, 231. 

- condousation of, with aldehydes, 

825. 

-conversion of, into amines, 576. 

-dibromonitro-, action of bromine 

on, Trans., 147. 

-higher, action of cyanurio chloride 

and chlorocyanuric dlamide on, 1033. 

-homologous, heats of combustion 

and formation of, 98. 

— nitro-, and phenylhydrazine, 722. 

— polyvfdent, action of acetaldehyde 
on, 809. 
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Phenols, reaction of diazoamido-oom- 
pounds with, 6^. 

Phenolsulphonic aoid, ttinido>, action of 
bleaching powder on, 834. 
Phenosafranine, constitution of, 140. 

-hydrochloride, 250. 

Phenoxyaoeticacrylic aoid methyl ke¬ 
tone, 259. 

-acids, 269. 

Phenoxyacotic-m-carboxylic acid, 269. 
Phenoxyaoetic p-carboxylio acid, 258. 
Phenyl, o^amido-, mercaptan and di¬ 
sulphide, 823. 

-benzoate, m-nitro-, 264. 

-diphenylcarbaraate and its nitro- 

and amido-derivatives, 936. 

— ethyl ketone and its derivatives, 
252. 

-group, negative nature of the, 672. 

-mercaptan, o-amido-, and its deri¬ 
vatives, 1039. 

-methyl ether, chlorine-derivatives 

of, 923. 

-«»-nitrobenzoate, nitro-, 254. 

-paratolyl bisulphide, 242. 

- propyl ether, heat equivalent of, 

428. 

-pyridyl ketone, 787. 

-tetrasulphide, 923. 

-thiobenzenesulphonate, reduction 

of, 951. 

-tbiotolyl ketone, 238. 

Phenylaoetic acid, 829. 

—- phenylhydrazide, 138. 
Phenylacetonitrile carbamide, 1055. 
Phenylamidine, 1040. 

Phenylamidoacetic aoid, derivatives of, 

1108. 

Phenylamidolutidine, 501. 
Phenylamidopropionic acid from the 
decomposition of proteids, 369. 
Phenylamidoquinaldme, 680. 
Phenylammeline, 1034. 
Phenylusparaginanil, 934. 
Phenylaspartic acid, 934. 
Phenylazodimethylamidobenzene, tn- 
mtro-, 152. 

Phenylazoethylresorcinol (ortho-), 662. 
Phenylbismuthine dibromide, 368. 
a-Phenylcinchonic aoid, 504. 
Phenylcrotonitrilecarbamide, 1055. 
Phenylcumylthiooarbamide, 1039. 
Phenylcyantetrazole, 139. 
Phenyldehydrohexone, Tbaijs., 731. 

— action of hydrogen bromide on, 
Tbaks., 732. 

Phenylde^drohezonecarboxylio acid, 
T&aks., 728. 

— — — action of hydrogen bromide 
on, Tbanb., 732. 

-action of water on, Tnairs., 

788. 


Phenyld ehydrohexonecarboxylic aoid, 
y>-nitro-, Teanb., 736. 

Phenyl- 7 -^-dibromoTaleric acid, o-amido- 
dibromo-, 486. 

Phenyldimethylethylammonium tri-, 
penta-, and hepta-iodides, 910. 

Phenyldimethylpyrazolecarboxylio acid, 
678. 

Phenyldixnethylpyrazolone, 601. 

Phenyldimethylpyrroline [1:2:6], 
276. 

Phenylditolylmethane, w-nitro-, 44. 

Phenylethane, dimetiiainido*, 1039. 

-nitrosomethamido-, 1039. 

Phenyleno dibromodichlorethyleno ke¬ 
tone, 955. 

-tetrachlorethylene ketone, 956. 

- 0 -, p‘f and m-thiocarbamide, 366. 

Pheuylenechlorohydroxyacetylene ke¬ 
tone, 728. 

Phenylenediamine (meta-), dinitro- and 
diacetodinitro-, 477. 

Phenylencdibroinacetylene ketone, 729. 

Pheiiylene-wi-diph enylsulphone, action 
of potasii on, 372. 

Phenylglueosazonecarboxylio aoid, 160. 

Piienylglutaric acid, 672. 

Phenylglycerosazone, 651. 

PheiiyJglycidic acid, 254. 

-Plbchrs, 142. 

Phenylglycinephenylaznidoacetio acid, 
1108. 

Phenylglyoollic acid, o-nitro-, reduction 
of, 948. 

Pheuylglyoxylic acid, formation of, 
from benzoic cyanide, 487. 

- preparation of, from aceto¬ 
phenone, 483. 

Pheuylhydrazine, 138. 

-action of carbamide on, 1042. 

-preparation of, 1042. 

-titration of, 1042. 

Pheny Ihy drazineamidoxalacetic acid,467. 

Phenylhydrazinebenzal acetone, 678. 

Pheny Ihy drazinedehydracetio acid, 
Tbakb., 494. 

Pheny Ihy drazin e-ethyl oxalacetate, 235. 

iS-Phenylhydroxypropionio acid, «- 
iodo-, 45. 

Phenylhydroxypropionio acids, a* and 
a-/5-, 1046. 

Phenylindole, 956. 

Phenyliodohydraciylic acid, 45. 

Phenylisobutyric acid, derivatives of,583. 

Phenylisopropylamine, 588. 

Phenylizindihydroxytartario aoid, 578. 

Phenyllactosazone, 567. 

Pheny llepid inamine, 159. 

Pheny 11 utidine, m*amido-, 1053. 

Phenyllutidinedioarboxylio acid, ai- 
amido-, 1053. 

Phenyllutidoue, 501 s Taakb., 499. 
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PhenyUufcidoneoarboxyUc acid, 501. 

Phenyllutidoaedicarboxylic acid, 600. 

Phenyimaltosazone, 567. 

Phenylmefchactylic add, deriratives of, 
5Sd. 

Phenyl*^«methaxyliydroquinoUne, <x-m- 
amido-, 976. 

Phenyl-^-methoxyquinoline, a-wi-nitro-, 
and ito derivatiyes, 978. 

Pbenylmethylacridine, 926. 

Phenylmethylamidopyrimidine, 1054. 

Phenylmetbylbenxyiidetiepyrazolone, 

G02, 

PhenylmethylcinnimenepTrazolone, 

602. 

Phenylmethy Icy an triazole, 138. 

Plienyiinethylhydroxybromopyrimidine, 

1063. 

Phenylbaethylliy d roxy py rimidine, di- 

amido-, 1054. 

Plienybnothylisonitposapyrazolone, 602. 

Phenylmetbyliflopropyleuepyrazolono, 

602. 

Pheiiylmetliylnitrop^azolone, 602. 

/S-Pheuyl- 7 -methyl-e-paeudoxyquinazo- 
line, 1046. 

PhonyImethylpyrazoline, 601. 

Piicuylinethylpyrazuloneazobenzene,602. 

Phenylmethy! triazole, 139. 

Phenylmeth yltriazolecarboxylio acid 

and its derivatives, 138. 

Phenylnaphthophonanthrazonium hydr¬ 
oxide and its salts, 730. 

Phenyl -^-naph thy lamino, azo-deriva- 

lives of, 730. 

Phenylnitrobenzenesulphadde, m -nitro- 
andp-nitro-, 723. 

Phonyloxyacrylie acid, p- and e-nitro-, 
142. 

/3-Phenyl-^-oxyquinazoline, 1044. 

Phenylpiperidine and its nitro-deriva- 
tires, 604. 

Phenylpipoiidylcarbafnide, 385. 

Phenylpropyl alcohol, 35. 

Phonylpropylene, dinitro-, 683. 

Phenylpseudoisatin, 956. 

Phenylpyrazole, 1054. 

Phenyl-ffi-pyrazole, 1055. 

Phenylpyrazoline, 932. 

Phenylpyrrolinedibenzoic acid, 735. 

Phenylpyruvic acid, 142, 255,587. 

4^-Phenylquinoline and its derivatives, 
599. 

Phenylseleniocarbimide, 48. 

Phenylftorbinazone, 567. 

Pbenyrsoednimide, 489, 

Phenylsulpbinaoetic acid, non-existence 
of, 263. 

Pbenylsulphocyamise, a-amido-, 833. 

Phenylsulpbone, dkhloro-, 1101. 

l^henylthiooarbimide oxide, 581. 

a-Pbenyltbiopben, synthesis of, 238. 


Phenyl-p-toluidine and its derivatives, 
927. 

Phenyltribromothiophen, p-bromo-, 239. 
Phenyltrimethylpyrazolono, 601. 

Phenyl urazole, 1043. 

Phenyl valeric acid, o-amido-, derivatives 
of, 485, 

-- o-amidodibromo-, 486. 

Phlorizin, Trans., 634. 

-dextrose from, Trans., 636. 

Phloroglucinol, furfurau - derivatives 
from, 262. 

-paracoumarate, 497. 

PhoHgeiuto from Chili, 902. 

Plioispliates, arsenates, and vanadates, 
analogous, Trans., 94. 

-- bibasio, thermochemistry of, 202. 

-- bimetallic, 214. 

-collo'idal and crystallised, thermo¬ 
chemistry of, 94. 

-- insoluble, finely ground, os ma¬ 
nures, 995. 

-mineral, estimation of iron oxide 

and alumina in, 302. 

-of the alkaline earths, 877. 

-retrograde, agricultural value of, 

861. 

-thermochemistry of, 94. 

-trimotallic, heat of formation of, 

877. 

- various, maniirial experiments 

with, 1137. 

a-Phosplioluteotungstic acid, 777. 
Phosphomolybdates, constitution of, 
777. 

Phosphomolybdic acid, solubility of, in 
eth( r and water, 547. 

Phosphonium clilorido, critical point of, 
BS2. 

Phosphoplatinous chloride, 458. 
Phosphorescence, 410. 

-of alumiiui, 191, 1006. 

-of calcium carbonate, influence of 

manganese uii, 190. 

-of calcium sulphide, 639, 540. 

-violet, of calcium sulphide, 2. 

Phosphoric acid, estimation of, 397, 864, 
1063. 

-estimation of, from the weight 

of the molybdate precipitate, 526. 

- - iroo, and superphosphates, 

996. 

-in Chili saltpetre, 558. 

-separation of, from tungstic 

acid, 866. 

-value of, in basic slag, 

687. 

-variations in the proportions 

of, in milk, 856. 

-anhydride and sulphuric anhydr¬ 
ide, combination of, 328. 

-in felspar, 347. 
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Fhoiphorites, occurrence of iodine in, 

222 . 

Phosphoroscope, modidcation of, 1066. 
Phosphorus, amorphous, action of, on 
solutions of silver and copper nitrates, 
332. 

-colorimetric estimation of, 999. 

- detection of, by Mitscherlioh’s 

method, 626. 

- determination of, in basic slag, 

527. 

-determination of, in steel and iron, 

299,396, 527. 

— estimation of, in pig-iron and steel, 
X83. 

-pentafluoride, 212. 

-rapid estimation of, in iron, 865. 

- red, moist, action of light on 

hydrogen bromide and iodide in pre¬ 
sence of. Teaks., 806. 

-vapour-density of, at a white heat, 

888 . 

Phosphotungstic aoid, 703. 

-acids, 777. 

Photography, orthochromatic, 874. 
Phthalaldehyde, 482. 

Phthalaldehydic add, 951. 
Phthalaldozime, 482. 
Phthalethimidylacetic acid, 51. 

Phthalic acid, chloro-, 837. 

-dichloro-, 270. 

-iS-dichloro-, 831. 

-phenylhydrazine, 669. 

-tetrachioro-, and its deriva¬ 
tives, 832. 

-acids, bromo-, 668. 

-reduction of, 370. 

Phthalide, action of phenylhydrazine on, 
489. 

-amido-, 961. 

-p-chlorobromo-, 1114. 

-dichloro*, 832. 

Phthalimide, dichloro-, 832. 
Phthal-)S-nai)hthylimide, 839. 
Phthalylaoetio acid, action of aminos on, 
61. 

a-Phthalylbenzoylphenylhydrazine, 670. 
Phthalyldiphenyldihydrazide, 670. 
a-Phthalyldiphenylhydrazine, 670. 
a-PhthalyInitrosophenyihydrazine, 670. 
Phthalylphenylbeuzohydmzinio acid, 
671. 

Phthalylphenylhydrazidamide, 670. 
jS-Phthalylphenylhydrazine, 670. 
a-Phthalylphenylhydrazine, nitro-deri- 
vatives of, 670. 

Phyllocyanic acid, 1116. 

Phymatorusin, 168. 

Physiological action and chemical con¬ 
stitution, 985. 

o-Picoline, action of chloral on, 845« 
Pieolinedicarbozylic acid, 879. 


Pioolinetrioarboxylio acid, «- [2:8 ; 5], 
1117. 

- (;4:2:8;63, U19. 

Pioolinic acid, chloro-, 157. 

Picric acid, colour reactions of, 624. 
Picrocarmine, preparation of, 1117. 
Picromerite, 1085. 

Picrylhydroxylamine, 664. 

Pig, digestion in the, 512. 

-period required for digestion in 

the, 684. 

Pig*B bile, the acids of, 742. 

Pig-iron. See Iron. 

Pilocarpidino, synthesis of, 1058. 
Pilocarpine, synthesis of, 1057. 

Pimelic acid, Teaks., 2^. 

Pipecololne, 740. 

-a-, specific rotation of, 283. 

Pipecolines, o- and /3-, 64. 

Piperideine series, 740. 

Piperidine, action of phosphoric chloride 
on, 384. 

-bases, 6i. 

-specific rotation of, 164, 282. 

-derivatives, new synthesis of, 164. 

Piporidyloxamic acid, 385. 

Piperilcue, bromination of, 457. 
Plagioclase from California, 20. 

— - from Portlmlla Core,Com wall, 1022. 

-from I'ynemouth Dyke, 784. 

Plants, action of alkaloids on, 859. 

-chlorosis in, 76. 

-fleshy leaved, exhalation of oxygen 

by, in absence of carbonic anhydride, 
988. 

-flowering, aluminium in the ashes 

of, Tkans., 748. 

formation of albumin in, 616. 

— formation of albuminoids in, 70. 
-germinating, presence of choline in, 

747. 

-higher, are nitrates formed in the 

organism of ? 859. 

-is nitric acid formed in the 

organism of ? 686. 

-influence of the ferrous oxide in 

basic cinder on the growth of, 178. 

-liberation of nitrogen from its ooui- 

pounds and acquisition of atmospheric 
nitrogen by, 515. 

— loss of nitrogen by, during germi¬ 
nation and growth, 292. 

— molecular r^piration of, 988. 

-nitrates in, 389. 

-poisoning of, by lithium salts, 991- 

-relation between inorganic salts con¬ 
taining nitrogen and, 989. 

Platinum and tin, alloy of, 779. 

-- compounds, ammotiiaoal, 642, 

-ducovery of, in the sun, 1066. 

— fused, and fused silver, oompaca* 
tire radiation of, 1010, 
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Platinum, iron, and copper, alloy* of, 
778. 

— metals, pToduci* of the action of 
acids on aHoye of, 900. 

-separation of gold from, 

1084. 

— eilicide, 460. 

-tliallium in, 702. 

Platt norite, 451. 

Plumbooalcite from Wanlock Head, 567. 
Poieone, gaseous, action of, 392. 
Polarisation of copper by the extension 
of the surface in contact with a liquid 
conductor, 757. 

Polyarsenite, a new mineral, 346. 
l^olycoumarins, 880. 
l*oly iodides, 910. 

-crystallographic examination of, 

910. * 

Polynmestum, 107. 
l*orphyry from Horka, Prussia, 223. 
I’otash, crude, determination of alkaline 
chlorides in, 1138. 

— liquors, Stassfurt, working up of, 
1079. 

Potassium alkyl oxides, heat of forma¬ 
tion of, 318. 

— and sodium, separation from li¬ 
thium, magnesiuin, and calcium, 528. 

-aurobromide, crystalline ibrm of, 

1079. 

-preparation of pure, Thans., 

868 . 

-chlorate and perchlorate, action of 

lieat on, 767. 

-doooiD position of, by heat, 

Than8., 274, 285. 

-chloride, iniluence of pressure and 

temperature on the action of crude 
methylamine carbonate on, 771. 

--chlorobromaiiilate, Tbaits., 785. 

-chromiodate, 776, 

• -chromoxalates, Teans., 384, 

—— eobaltic oxalate, 220. 

-cuprous thiosulphate, hydrated and 

anhydrous, Tkans., 38. 

-detection of, 1138. 

—*— estimation of, in ashes and mine¬ 
rals, 864. 

-ferrate, preparation of, as a lecture 

ex|)eriment, 769. 

-germaniofiuoride, 704,1083. 

• -glyceroxide, heat of formation of, 

320. 

— glyceroxide*, alooholates of, 487. 
-heptamanganite, 552. 

-hydroxide, hydrates of, 636. 

-iodide, vapour-denaity of, 650. 

manganic oxalate, 800. 

-manganites, 892. 

-— methoxide and ethoxide, beat of 
formation of, 204. 


Potassium, nitrouraciloarboxylate, 919. 

-perchlorate, decomposition of, by 

heat, Tkans., 274, 285. 

-periodates, Teans., 357. 

—— permanganate, action of sulphuric 
acid on, 89^ 

-decomposition of, bv heat, 

552. 

-phen} Ibydrazine, 366. 

-phosphorescence of, 1068. 

-silver thiosulphate, Trans., 39. 

-sodium eobaltic oxalate, 220. 

- o-8ulp)iethaniidobenzoate, 835. 

- Huljihur compounds, conductirity 

of, in solution, 758. 

-tartrate, preparation of, 571. 

-vamwlates, 639. 

Potatoes, composition of, 747. 

-diseased, amount of solanine in, 

860, 

-estimation of starch in, 868. 

- experiments on, at Harelaw, in 

1886, 992. 

-growth of, 71. 

- iron sulpliate as manure for, 

Trans., 222. 

Potential mch‘r8, application of electro¬ 
lysis to the standardising of, 315.^ 
I'owders, development of heat when 
moistened, 9. 

Prtedaeite, Christiania, 563. 
Precipitation, theory of fractional, 325. 
Prehnite from Jordan^mubl, Silesia, 
223. 

-from Striegau, Silesia, 223. 

Pressure, effect of, on the decomposition 
of di solved chlorides, 697. 

- estimation of, in closed tubes, 

1014. 

- influence of, on tlie reaction be- 

tw'een sodium sulpliato and barium 
carbonate, 332. 

Propaldehyde and acetaldehyde, action 
of aniline on u mixture of, 974. 

-and methylnl, action of aniline on 

a mixture of, 975. 

Propenylsalieylic a{‘id (para-), 241. 
Proix'ptone, pvrogallol as a reagent for, 
1150. 

a-Propioacryhc acid. 717. 

Propionamide, a-anilido-, 143. 

-«-/?- and a-o-toluido, 143. 

Propionates, acid, 231. 

- metallic, 654. 

Propionic acid, a-unilido-, 143. 

-bromotrichloro-, 570. 

--j8-dicbloro-, and its deriva¬ 
tives, 912. 

-3-iodo-, preparation of, 232. 

- a p-t and a-o toluido-, 143. 

Propionic acids, substituted, 570« 
Prupionitrile, a-anilido-, 142. 
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Propionitrile, hydrogenation of, 457. 

—— «-p- and a-o-toluido-, 143. 
Propionylacetophenone, 9 IB. 
Propionylopianic acid, 47. 
Propionylpyrroline, 844. 
Propoxylbromosalicylic acid, 487. 

Propyl dioxytliiocarbonate, 800. 

-vanadate, Tbans., 753. 

Propylamines, normal, prepaj*ation of, 
662. 

Propyibenxene, chloro-, 85. 
Propylbenzoylecgonine, 1126. 

Propylene, a-chloro-, 656. 
o-Propylene dinitrite, 458. 

Propyl hydix)carbo 8 tyril, 132. 
Propylhydrocinnamic acid (para-), 133. 
a-Propylpip<Tidine, 161. 
PropylUiienylglyoxylic acid, 804. 
Propylthiopheii, bromo-, 804. 

-derivatives, 804. 

-dinitro-, 804. 

-iodo-, 80 

Propyltliiophenic acid, 804. 
Propylxantliic acid, 800. 

Proteids of cerebrospinal fluid, 614. 

-of muscle plasma, 984. 

of seeds, changes in, daring ger¬ 
mination, 987. 

—— of the seeds of jequirity, 990. 

-relation of, to digestive ferments, 

1129. 

Protoalbumose, 285. 

Protoplasm from recently killed animals, 
fermentation by, 984. 

- living, reduction of silver salts by, 

987. 

Protovitellose, 286. 

Prussian and Tumbuirs blues, compo¬ 
sition of, Tbans., 644. 

Pseudobiotite, 646. 

Pseudocarbostyril, derivaiiTes of, 977. 
Pseudocumene, action of methylene 
chloride on, in presence of aluminium 
chloride, 1103. 

Pseudocumencquinol, 255. 
Pseudocurnenequinone, nitro-, 256. 
Pseudocumenyi- 7 -ketonic acid, 827. 
Pseudocumyl phenyl ketone, 942. 
Pseudol utidinecarbostyril, 502. 
Pseudomorphine, 163. 

Pseudopliite from South Africa, 661. 
Pseudoplithalimidine, 1038. 
i^seudoquinisatin, 978. 

Psilomelane, occurrence of lithium in, 

222 . 

Pierocarpin from sandal wood, 971. 
Pterolite from L5 t5, 350. 

PtomaYne, a new, producing tetanus, 284. 
— poisonous, in milk, 389. 

Ptomaines, 885. 

- from pure cultivations of Vibrio 

jproteue, 742, 


Ptomaines, origin of, 887* 
Purpurogallin, 733. 

Putrefaction, aromatic products of, in 
human sweat, 1132. 

—— formation of free nitrogen during, 
746. 

-is free nitrogen formed during? 172. 

Pyrazole-derivatives, 678, 1054. 
Pyrazoles (meta-), 1055. 

Pyrazolines, 601. 

Pyrazolone-derivatives from ethyl ben- 
zoylaoetate, 1121. 

Pyrazolones (meta-), 1055. 

Pyrene, 271. 

-constitution of, 496. 

-ketone, 272. 

Pyridanthrilic acid, 979. 

Pyridine, action of chlorine on, 277. 
-bases, halogen-derivatives of, pre¬ 
paration of, from pyridinecarboxylio 
acids, 844. 

-preparation of, 499. 

— constitution of, Tbans., 409. 

-derivatives, conversion of pyrro- 

line into, 678. 

— — from w-nitrobenzaldehyde, 
1053. 

-— preparation from citric acid, 

Tbans., 403. 

— — synthesis of, 156. 

-dichloramido-, 167. 

-dichlorethoxyhydroxyamido-,167. 

— dicblorodiethoxyamido-, 157. 

— silicon chloride, Tbans., 47. 

-tctrachloramido-, 167. 

-trichloramido-, 156. 

trichlorethoxyamidO', 167. 

-triohloro-, 158. 

Pyridinedioarboxylie acid, 63. 

-- bromo-, 169. 

Pyridinopolycarboxylic acids, 1117. 
Pyridinetricarboxylic acid, dibromo-, 
844. 

Pyridylquinoline, 64, 
Pyridylquinolineoarboxylic acid, 64. 
Pyrimidines, 1053. 

Pyrites, burnt, estimation of small 
quantities of silver in, 79. 

“ Pyrocresols,” isomeric, constitution of, 
Pboc., 114. 

Pyrogallol, action of chlorine and bro¬ 
mine on, 925. , 

—* heat of combustion of, 762. 

-trichloro-, 925. 

Pyrogenic reactions, 672. 

Pyrometer, new, 1078. 

Pyromudc acid, chloro-, 469. 

-dichloro-, 84. 

-iB- 7 -diohloro-, and its deriva* 

lives, 470, 

Pyromykuric acid, 1032. 

— —• carbamide, 1038, 
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Pyxotritartaric add, bromo- and chloro- 
derivatives of, 658. 

-constitution of, 657. 

Pyroxene from the Krlmlerthal, 902. 
Pyrrolidine, 499. 

-formaUon of, 1052. 

Pyrroline, action of acetone on, 1052. 

— action of propionic anhydride on, 
844. 

— bases, synthesis of, 598. 

— oonstitution of, 273. 

-conversion of, into pyridine-deriva¬ 
tives, 678. 

-derivatives, conversion of, into 

pyridine-derivatives, 378. 

— -synthesis of, 273. 

-extraction of, from animal oil, 69. 

-reaction of acetone with, 598. 

-series, detomination of position 

in the, 597. 

-synthesis of, from succinimide, 273. 

-tetriodo-, 597. 

-transformation of furf uran into, 470. 

Pyruvic acid, compound of, with hippu- 
rio acid, 44. 

— -derivatives, 260. 

Pyvuramide, dibromo-, 918. 

Pyvureid, dibromo-, 918. 

Pyvurine, tribromo-, 918. 


Q. 

Quartz, artificial production of, 669. 

--crystals with basal plane, 119. 

Quart/zite, 451. 

Queroin, 909. 

— (^stalline form of, 1026. 

Quercite, heats of combustion and for¬ 
mation of, 1011. 

Quinaldine, bromo- and chloro-, 1113. 
- 7 -chloro-, 680. 

-condensation of, w’ith aldehydes, 

976. 

—• combination of, with formamide, 
381. 

Quinalizarin and its derivatives, 593. 
Quinazolines, 1044. 

Quinio acid, heats of combustion and 
formation of, 1011. 

Quinine chromate in analysis, 404. 

-hydrochloride, normal, 980. 

-sulphate, analysis of, 404, 406. 

— ..estimation of, 1145. 

— — estimation of cincbonidine in, 
628. 

-— testing, 623,1146. 

Quinizines, 601. 

Quinol and its derivatives, 364. 

-chlorotribromo-, Teans., 784. 

diooetylohlorotribromo-, Teaks., ^ 
784. 


Quinol, dinitro-, constitution of, 574. 
-heat of combustion of, 762. 

— tetrachloro-, 42. 

Quinoline, bromo-, and its derivatives, 
158. 

-o-chloro-, action of acetamide on, 

848. 

-derivatives, 738. 

-from iS-diketones, 849. 

-synthesis of, 847. 

-synthesis of, by means of 

ethyl acetoacetate, 679. 

— existence of two series of 4-(ana) 
substituttid derivatives of, 973. 

-homologues of, transformation of 

homologues of indole into, 1113. 

-propiobromide and its dibroniide, 

diiodido, dichloride, and tetriodide, 
60, 61. 

-propiochloride and its dibromide, 

dichloridc, and diiodide, 61. 

-propiodido and its dibromide, di¬ 
chloride, diiodide, totrabromide, te¬ 
trachloride, and tetriodide, 61. 

-reactions of, 847. 

-red, 380. 

— silicon chloride, Tbanb., 47. 

-tribromo-, 278. 

a-Quinoline dicyanide, 379. 
Quinolinecarboxylic acid, 1 : 4 bromo-, 

502. 

w-Quinolinecarboxylic acid, 160. 

-synthesis of, 503. 

a-Quinolinedicarboxylic acid, 379. 
Quinolinedisiilphonic acid, 379. 
a-QuinoUmHlisulpliouic acid, derivatives 
from, 973. 

Quinoliuosulphonic acid, 737. 

-acid.s o- and m-, 601. 

-0- and p-, 278. 

Quinolinic anhydride, 737. 

Quinone, a, obtained in the destructive 
distillation of teak, Teans., 870. 

-cldorotribromo-, Teans., 783. 

-derivatives, constitution of, 719. 

-dinilro-diamido-, 930. 

-heat of combustion of, 762. 

Quinonedioxime, 575. 

Quinone, ortho-. See Orthoquinone. 
Quinones, action of yellow ammonium 
sulphide on, 1045. 

-preparation of, 1036. 

-secondary and tertiary, 473. 

Quinoneoximes, 41. 

Quinoxaline series, nomenclature of, 382. 


B. 

Eaeemic acid. Teaks., 362. 

Kadiaut matter spectroscopy, 1066. 
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Badiation, comparative, of fused plati¬ 
num and fused silver, 1010. 

Baffinose, formation of galactose and 
levulose from, 791. 

■ See also Melitose. 

Bain-water collected at Cirencester, 
amount of chlorine in, Teans., 92. 
Bape seed oil, constituents of, 1030. 
Bapic acid, 1030. 

Balstonite, 345. 

Baspberries, wine and brandy from, 
292. 

Beactions, chemical, application of the 
electrometer to the study of, 882. 
Bealgar, chemical nature of, 
Becalesoence, 14. 

Bed liquors, examination of, 1063. 
Befraction, molecular, of carbon com¬ 
pounds of high dispersive power, 
626. 

-of liquid organic compounds 

of high dispersive power, 191. 

-of the hydrocarbons, supposed 

, influence of multiple bonds of union 
on, 198. 

-relations, 200. 

Befractive power of compounds, in¬ 
fluence of simple and so-called multi¬ 
ple union of atoms on, 1005. 

Beichert’s distillation process, 1145. 
Besin from teak. Tea ns., 869. 

-oil, fatty acids occurring in, 683. 

Besins, separation of, 406. 

Bosorcinol, behaviour of ethyl oxalate 
with, 919. 

—— derivatives, 660, 661. 

-dinitroso-, 808. 

-furfuran-derivatives from, 262. 

-manufacture of, 574. 

-mono- and di-bromo-, 924. 

Bespirution, chemical eflect of, and 
muscular activity, relation between, 
1058. 

. estimation of the carbonic anhy¬ 
dride expired and oxygen absorbed in, 
507. 

-intormolecular, 686. 

-molecular, of plants, 988. 

Bhodium and tin, alloy of, 779. 
Bicinoleio acid, oxidation of, 716. 

Bock salt, dispersion in, 754. 

Bocks, eruptive, from Krzeszowice, 
Cracow, 563. 

-from Vulture and Melfi, composi¬ 
tion of, 1087. 

—— function of the nitric ferment in 
the disintegration of, 1135. 

-Japanese, 564. 

-Norwegian, 562. 

-Persian eruptive, axutlyses of, 

223. 

-volcanic, composition of, 1023. 


Bosaniline base, description and mea¬ 
surement of the spectrum of. Teaks., 
164. 

— description and measurement of 
the spectrum of, Tbans., 169. 

-salts, and sulphouated rosaniline, 

detection of, 405. 

Bosoooobalt pyrophosphate, 776. 
Eoseo-rhodium bromide, 113. 

-cobalticyauide, 114. 

-iodide sulphate, 114. 

-nitrate, 113. 

— orthophosphate, 114. 

— platiuochloridc nitrate, 113. 

-sulphate, 114. 

-sodium pyrophosphate, 114. 

-sulphato, 113. 

Bosliydraziuo, 822. 

Bosindole, 588. 

Rottlerin, 498. 

Rubazonic acid, 602. 

Buberythric acid, 1051. 

Bubidium cobalt nitrite, 13. 

Bubies, artilieial, formation of, 556. 
Buby, Balas, artificial production of, 
707. 

Ruthenium and tin, alloy of, 779. 

Rye, manuring with basic-slag and 
other phosphates, 294. 


s. 

** Saccharin,” 836. 

Saccharose, decomposition of, by boiling 
w ith lime, 1026. 

-tetrabenzoate, 229. 

Saccharoses, action of dilute acids on, 
229. 

Safranine, constitution of, 249,250. 

-dyes, 249. 

Safranines, constitution of, 139, 480. 
Safrole, 990. 

Salicylaldehyde, action of, on sodium 
succinate in presence of acetic anhy¬ 
dride, Teans., 61. 

Salicylaldehydes, nitro-, 938, 939. 
Salicylic acid, action of phosphoric 
chloride on, 725, 947. 

-action of phosphorous chlo¬ 
ride on, 946. 

-detection of, 185. 

-- dibromo-, constitution of, 

487. 

-heat of combustion of, 762. 

. - acids, chloro-, 945. 

-substituted bromo-, 486. 

Salicylphosphorous chloride, 946* 

Saliva, action of, on starch, 354. 

-parotid, gases of, 287. 

-presence of hydrogen per03dde in, 

298. 
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Salt solutions, boiling points of, 1012. 

-expansion of, 760. 

-— flupersaturation of, Tbans., 

389. 

--Tapoiir-tension of water from, 

321. 

-— vapour-tensions of, 764. 

Salts, conductivity of, in dilute solutions, 
758. 

-containing waf er of crystallisation, 

dissociation of, 207. 

— deliquescence and efflorescence of, 
in relation to the maximum vapour- 
tensions of their satui-ated solutions, 
208. 

-density of weak aqueous solutions 

of certain, 209. 

- heat of dissolution of, in water, 

influence of temperature on, Pboc., 
6(1; Trans., 20(3. 

Samarium, spectra of, 1008. 

Saraarskito, now elements in, 334. 

Sanguinarine, 854. 

Santonin, manufacture of, 677. 

-oxidation of, 733. 

Saponification, velocity of, 767. 

Sapphiriiio from Greenland, 784. 

Saprine, 386. 

Sarcomata, melanotic, pigments of, 168. 

Sarkinite, a new manganese arsenate, 
346. 

Salivic acid, constitution of, 799. 

Sausage poisoning, 892. 

Scale, crystalline, formed in the manu¬ 
facture of sodium hydrogen carbonate, 
108. 

Scandium, phosphorescence of, 1068. 

Scapolite series, 5(»0. 

Scheolite from the Krimlerthal, 902. 

Schoolrooms, carbonic anhydride in the 
air of, 888. 

Sehweijser’s reagent, 773. 

Scolezite from StriegJiu, 903. 

Scorodite from Utah, 783. 

Sebaceodinitranilide, 935- 

Secretions, digestive, in the horse, 744. 

Seeds, changes in the protelds of, during 
germination, 987. 

-ripening of, 173, 

Selenifei*ous sulphuric acid, detection of 
nitrogen compounds in, 998. 

Selenious acid, saturation of, by bases, 
106. 

-- and sulphuric anhydrides, com¬ 
pound of, 212. 

Selenium, action of, on aqueous silver 
nitrate, 331. 

— alums, 1014. 

—— electromotive force produced by 
light in, 693. 

— iniorochemical test for, 801. 

Sensitisers, photographic, 874. 
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absorption-spectrum of, Trans., 

Serpentine-chlorite group, minerals of, 
783. 

- manganese zinc, from Franklin, 

New Jersey, 6t0. 

Serpentines from Porthalla Cove, Corn¬ 
wall, 1022. 

Serum, blood, new constituent of, 983. 

-fibrinogen, 983. 

Sesame oil, properties of, 536. 
Sescpiiauramine, 112. 
Sescpnhydraurylamine, 112. 

Sesqui-magnesia alum, 658. 
Sesquiterpenes, 

Shale spirit, composition of, Peoc., 97. 

- tar, relation between petroleum 

and the hydrocarbons of, 648. 

Sheep, amounts of nitrogen ingested 
and recovered in manure, 175. 

- grazing, quantity of fertilising 

matter supplied to the soil by, 
175. 

Shikiniic acid, 497. 

Shot, analysis of, 446. 

Silugc of maize, 521. 

-- of vegetable matter, .521. 

Silica, crystallised, artificial production 
of, 559. 

Silicates, analysis of, in the dry wav, 
181. 

-Lawrance Smith's plan for esti¬ 
mating alkalis in, 181. 

Silicic acid, decomposition of, by loaves, 
70. 

Silicocarbonate, ciystalline, hrom soda 
liquors, 12. 

Silicon, atomic weight of, Tkanb,, 570. 

- chlorobromido, a now, Teans., 

590. 

- compounds and tlieir derivatives, 

Trans., 202. 

- dicliloro-, di-i3-nap]ithyldiamide, 

Trans., 45. 

- - diphenyldiamide, Trans , 

40. 

-o-ditolyldiamide, Trans., 41. 

-dixylyldiamide, Trans., 44. 

-estimation of, in iron, 527. 

- eslimation of, in iron and steel, 

1140. 

- fluoride, compounds of, with or¬ 
ganic bases, 243. 

-hydride, preparation of, as R lec¬ 
ture experiment, 769. 

— influence of, on the condition of 
carbon in cast iron, 220. 

- influence of, on the properties of 

iron and atoel. Part I, Trans., 
129. 

-in iron, influence of, on the mecha¬ 
nical properties, Tbans., 141. 
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Silicon in specially pure iron, Tbaka., 
134. 

-- phosphate; hydrated, 829. 

-rapid estimation of, in iron and 

steel, 1140. 

-tetrabromide, action of, on thio« 

carbamide, Tbaks., 202. 
Silicotungstic acid, 703. 

Silkworms, feeding and development of, 

68 . 

Silver, action of acidified potassium 
permajiganate on, 1079. 

— ammoniO'nitrate, 331. 

— arsenates, 216. 

-atomic weight of, 444. 

-Chaldean, 443. 

- chloride, photochromatie proper¬ 
ties of, 1071. 

-chromate, solubility of, in ammo¬ 
nium nitrate, 216. 

-containing bismuth, Tbans., 410. 

-electrolysis of, 315. 

- estimation of small quantities of, 

in burnt pyrites, 79. 

—• fused, and fused platinum, com¬ 
parative radiation of, 1010. 

—— hydrogen tartrate, Tkans., 370. 

-lowest compounds of, 699. 

-miorochemical test for, 300. 

-nitrate, action of arsenic, phospho¬ 
rus, selenium, and tellurium, on solu¬ 
tions of, 331. 

---action of metals on solutions 

6f, 550. 

- --reaction of, with sodium thio- 

arsenate, 889. 

— occurrence of, in volcanic ash from 
Cotopaxi, 454. 

—~ periodates, Teaks., 358. 

-phosphates, 214, 215. 

— phosphorised, 1079, 

- potassium thiosulphate, Tbaks., 

39. 

-pyrophosphate, 216. 

salts, electromotive dilution con¬ 
stants of, 1072. 

-suboxide, 771, 1079 ; Teaks., 416. 

-See also Argentous. 

Skatole-derivatives, 957. 

-from stryclmine, 682. 

Skatoxyl, occurrence of, in human sweat, 
1133. 

Slag, basic (basic converter or Thomas 
slag), 216. 

-as manure, 995. 

- - — as manure for moorlands, 

294. 

-crystals in, Teaks., 601. 

---determination of phosphorus 

in, 527. 

—- — influence of the ferrous oxide 
in, on the growth of plants, 178. 


Slag, basics manurial value of, 176, 

525. 

-— manunng rye with, 294. 

-manuring with, 524. 

-- value of the phosphoric acid 

in, 687. 

Slags, determination of metallio iron in, 
1140. 

-soluble, estimation of sulphur in, 

526. 

Smell, sensitiveness of the sense of, 988. 
Soap, carbolic, assay of, 186. 

determination of fatty acids in, 
807. 

Soaps, estimation of fatty acids in, 401. 
Soda liquors, a crystalline silicocarbo- 
naie from, 12. 

-lyes, crude, examination of, 1063. 

- manufacture, occasional products 

of, 331. 

Sodium, action of, on the ethyl salts of 
the higher fatty acids, 1099. 

-alkyl oxides, lieat of formation of, 

319. 

— amidohemipinate, 40. 

-and lithium, estimation of, in mix¬ 
tures of their carbonaU^s, 864.' 

- and potassium, separation from 

lithium, magnesium, and calcium, 628. 

- arsenate, Tbanb., 95, 97. 

-— hydrates of, 698. 

-henxoic sulphinido, 835. 

-calcium carbonates from the soda 

manufacture, 12, 

— carbonate, an alleged reaction for 
preparing, 330. 

— - anhydrous, heat of dissolu¬ 
tion of, Tbaks., 78. 

-decomposition of, by fusion, 

Tbaks., 72. 

— cliromiodal-p, 777. 

-copper chromate, basic, 111. 

-diazomethylamidoberizenesulpho- 

natc, 666. 

-dichromate, 110. 

-cell, 412. 

—- ethylamidoazobonzonesulphonate, 

666 . 

-glyceroxide, alcoholates of, 426. 

-heat of solution of, 8. 

-hydrogen carbonate, detection of 

thiosulphate in, 79. 

. .particular case of the 

formation of, 699. 

—• hydroxide, new hydrate of, 660. 

— hyponitrite, reaction of, with 
sodium amalgam and water, Tbakb., 
654. 

— --reaction of, with ferrous hy¬ 

droxide and water, Tbaks., 654. 

-methylamidcazobenzenesulphonate, 

666. 
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Sodimn, monosnlphide, mdnence of heat 
on the Oombination of water with, 
331. 

— naphthionate, action of bonzaldo- 
hyde on. 962. 

-nitrate in gun cotton, 716. 

-reaction of, with ferrous hy¬ 
droxide and water, Tkans., 656. 

-nitrite, reaction of with ferrous 

hydroxide and water, Trans., 651. 

— periodates, Trans., 357. 

-phosphate, Trans., 97. 

-dissociation of, 436. 

— production of, 107. 

-salts, normal, action of aqueous 

soda on, 440. 

— sulphide, conductivity of solutions 
of, 758. 

-thioarsenato, decomposition of, by 

silver nifrate, 444, 889. 

-thiosulphate, action of potassium 

permanganate on. 336. 

-trichromate, 111. 

-vanadate, Trans., 96. 

-vanadates, 640. 

Soil, arable, determination of ammonia 
in, 297. 

-production of nitrates in, 993. 

-influence of the physical proper¬ 
ties of a, on the amount of free car¬ 
bonic anhydride present, 521. 

-quantity of fertilising matter sup¬ 
plied to, by grazing sheep, 176. 

Soils, absorption by, 76. 

-behaviour of urea in, 52i, 

-dei'omposition of organic matter 

hi, 523. 

-distribution of the nitrif) ing or¬ 
ganism in, Trans., 118. 

— estimation of absorbed bases in, 

77. 

-estimation of ammoniacal nitrogen 

in, 82. 

-nature of nitrogenous organic 

matter of, 523. 

— percentage of nitrogen in, 83. 

-Tunisian, 860. 

-unmanured percentage of nitrates 

in, 83. 

-vegetable, absorption of free nitro¬ 
gen by, 617. 

-direct absorption of atmo¬ 
spheric nitrogen by, 396. 

-evolution of ammonia from, 

860. 

-— nitrogen compounds in, 293. 

Soja bean, fat of the, 687. 

-sugars of the. 686. 

Solanine. amount of, in diseased pota¬ 
toes, 860. 

Solar radiation and heat, comparative 
action of, 411. 
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Solids, electrical conductivity of, at hi^i 
pressure, 6. 

Solubility of chlorides, effect of hydro¬ 
chloric acid on, 445. 

-of solid substances, 436. 

— of sulphates, effect of sulphuric 
acid on, 546. 

•— variation of, with variations in the 
heat of solution, 548, 632. 

Solution, a part/icular case of, 647. 
Solutions, aqueous, conditions of equili¬ 
brium in, 440. 

. . . ethereal, influence of concentration 

on the vapour-tension of, 631. 

-vapour-tensions of, 207. 

-nature of, Trans., 779. 

Sorhus aucuparia^ tannic acid in the 
berries of, 950. 

Sorghum, fermentation of, 619. 
Sparteine, 162, 1056. 

-eth iodide, 163. 

— methiodide, 163. 

- reaction of, with ethyl iodide, 

603. 

Specifle ^avity of soluble substances, 
determination of, 9. 

-heat, determination of atomic 

weight from, 419. 

-of liquids, 419. 

— heats of homologous series of 

liquid organic compounds, 6. 

-inductive power of liquids, 413. 

-rotation of optically active sub¬ 
stances in very dilute solution, 755. 
Spectra, absorption, compounds of rare 
earths yielding, 890. 

-relation between the mole¬ 
cular s< .uotu re of carbon compounds 
and their. Part VII, Tuans., 152. 

-variations in the, of didy- 

mium salts, 873. 

-of didymium and samarium, 1008. 

-of methyl-derivatives of hydroxy- 

anthraquiuune, 1. 

-phospliorescent, of the earths 

present in gadolinite and samarskite, 
334. 

-sliarp line, of phosphorescent alu¬ 
mina, yttria and lanthana, 1069, 
1070. 

-spark, obtained with coils of low 

tension, 537. 

Spec*tral lines of solar and terrestrial 
origin, distinction hetw^een, 3X3. 
Spectroscope, universal, 179. 
Spectroscopy, radiant matter, 1066. 
Spectrum, absorption-, of didymium, 
variations in, 537. 

-analysis, 1066. 

-of germanium, 313. 

-practical methods of photograph¬ 
ing the, 93. 
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Spectrum, production of white light by 
mixing tlie colours of the, 1. 
Sphalerite, action of hydrochloric acid 
on, 4i2. 

Spheroidal state, 768. 

Spinel, fluorescence of, 1005. 

-rose, artificial production of, 707. 

Spodiosite, place of, in the mineral 
system, 346. 

Spodumene from North Carolina, 118. 
Sponge, sea water, presence of chloro¬ 
phyll in, 613. 

Stannic oxide, colour reactions of, 304. 

--compounds of, with sulphu¬ 
ric acid and selenic acid, 336. 

-sulphide, detection of, in presence 

of antirnonious sulphide, 183. 

Starch, action of saliva on, 354. 

-action of sulphuric acid on, 125. 

-alcoholic fermentation of, 171. 

— cellulose, true nature of, 460, 

686 . 

—- colour reactions of, 534. 

-conversion into glucose, by means 

of hydrochloric acid, 125. 

- determination of moisture in, 

1148. 

-dry distillation of, with lime, 460. 

estimation of, 867, 868. 

-estimation of, in potatoes, 868. 

— formation of, in chlorophyll 
granules, 1136. 

—— granules, 355, 

.— iodide of, 568. 

. - saccharification of, 354. 

-saccharification of, by nitric acid, 

792. 

soluble, so-called, 173. 

Stassfurt potash liquors, working up of, 
1079, 

-salt mines, minerals from, 1086, 

Steel, cast, heating and cooling of, 14. 

— deteimnination of phosphorus in, 
183, 299, 396, 527. 

— effect of manganese, phosphorus, 
silicon and tungsten on the properties 
of, 639. 

-estimation of silicon in, 1140. 

— fused, heating and cooling of, 
219, 

—influence of silicon on the properties 
of, TttA.NS., 129. 

—— manganese in, 619. 

— rapid estimation of silicon, sulphur 
and iron in, 1140. 

-residues obtained from, by the 

action of acids, 894. 

Stilbene bromide, ;)-dinitvo-, 151. 

-diamido-, 268. 

-rea^'tion of, 53. 

-tetrazo-, dyes from, 268. 

Stilbenes, substituted, formation of, 151 


Stilbenesulphonic acid, diamido-, 26S. 
Stomach, decomposition of bromides 
and iodides by, 508. 

-of the horse, absorption in, 743. 

Strawberries, wine and brandy from, 
292. 

Stromeyerite from Mexico, 643. 
Strontia, phosphorescence of, 1068. 
Strontium and sodium, double arsenates 
and phosphates of, 637. 

-hydroxide, hydrates of, 766. 

-microchemical test for, 801. 

-oxide, dihydrate of, 108. 

-action of carbonic an¬ 
hydride on, 217. 

-hydrated, 217. 

-vanadates, 339. 

Stroplianthidin, 1116. 

Strophanthin, 970, 1115, 1116. 

-reaction of, 1001. 

Stroplianthus, 970,1116. 

-seeds, eonstitueuts of, 991. 

Struvite, 709. 

Strychnine and brucine, estimation of, 
853. 

-colour tests for, 752. 

-constitution of, 604. 

-distillation of, with zinc, 282. 

-ferrocyanides and ferricyan ides, 852. 

-separation of, from fatty matters, 

187. 

-skafcole from, 682, 

sulphonic acids of, 863. 

Stiivenite, 558. 

Styrolene alcohol, hydrocarbon 
from, 959. 

Sfcyryl-w-pyrazole, 1056. 
Styryl-m-pynizolone, 1055. 

Submersion figures, 209. 

Substitution, an explanation of the Iaw<« 
which govern, in benzenoid com¬ 
pounds, Trans., 268, 583. 

Succinanil, dibromo-, 934. 
a-Succinylphen> Ihydrazino, 671, 

Sugar, action of nitric acid on, 567. 

-addition of, to cattle foods, 511. 

-beet-, colour reactions of, 684. 

-behaviour of, towards acids and 

phenol, 534. 

-cane-, action of sunlight on, 93. 

-and starch, comparative sweet¬ 
ness of, 1026. 

—_ detection of, in wines, 692, 

—— — juice, analysis of, 751 . 

-specific rotation of, 756. 

-compounds of, with metallic oxides, 

791. 

formation of, in grapes, 617 . 

—• fokmed in the inversion of lichens, 
25. 

- from fat, power of the liver to 

form, 67. 
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Sugar froui hepperidin and naringin, 715. 

-fri)m pVilorizin, Tran«., G3B, 

-fruit-, action of dilute acids on, 

25. 

-reaction for, 459. 

- grape-, action of dilute acids on, 

25. 

-in albuminous urine, lOGO. 

- in the blood, with reference to 

nutrition, 66, 

-invert-, estimation of, 1R5. 

- milk-, alcoholic fermentation of, 

1090. 

-decomposition of, by dilute 

hydrochloric acid, 26. 

- products of the fernienfation of, 

with elliptical yeast, 714, 746. 

-reactions for, 751. 

Sugars, 24, 

- action of aromatic diaminos on, 

475, 930. 

- action of phonyIhydrnzine on, 

567. 

-classification of, 907. 

-estimation of, 867. 

Suint, amines in, 792. 
Sulpharninehemellithylic acid, a- and 
3(5. 

Sulphaminetcreplithalic acid, 728. 
Sulphate, normal, determinaljon of 
atomic weights by means of, Trans., 
676. 

Sulphates and iodates, precipitation of 
mixtures of, by barium salts, 8H4. 
— conjugated, PROO., 53. 

- effect of sulphuric acid oil the 

solubility of, 5t6. 

-volumetric determination of, 181. 

Hulphazides, 723. 

8 ul]ihethaiiiidohonz()icacid (ortho-),835. 
Sulpliides, mineral, natural solutions of, 
555. 

-volumetric estimation of, G18. 

-Weil’i. method for the estimation 

of, 396, 998, 

Sulphimidobenzene, c-, »w-, and p-, 831, 
Sulphimiodonaphthalene, o-, /3-, 7 -, and 
834. 

Sulphinates, aromatic ethereal, beha¬ 
viour of, towards hydrogen sulphide, 
1048. 

Sulphites, 886. 

-and nitrites of metals other than 

potassium, reaction between, Tbans., 
659. 

- detection of, in presence of thio- 

sulpbates and sulphates, 749. 
Sulphobeuzeneazophonyl-j3-nai>bihyl- 
amine, 590. 

Sulphobenzidedisulphonic acid and its 
derivatives, 263. 

Sulphohemellithylic acid, 86. 

VOL. LII. 


Sulphobydroxystearic acid, 914. 
Sulpbohdc acid, 914. 

Sulphoiiates, aromatic, direct conversion 
of, into tlie corresponding amido-com- 
pounds, 727 . 

Sulphoxyleneazo-/5-nnphtholdi8ulplionic 
acid, description and measurement of 
the spectrum of, Trans., 188. 
Sulphur, action of, on ammonia and 
metallic bases in presence of water, 

327. 

-available for sulphuric acid manu¬ 
facture, assay of iron pyrites for, 
180. 

-crystallised, new planes in, 343. 

-di'lormination of, in albuminoids, 

396. 

-Kggertz’s method of estimation of, 

in iron, 290. 

- estimation of, in coal and coke, 

2 %. 

-estimation of, in coal-gas, 297. 

-estimation cf, in iron, 1141. 

- estimation of, m soluble slags, 

520. 

-iiifliicnce of copper on the estima¬ 
tion of, 2U6. 

- rapid estimation of, in iron and 

steel, 1140. 

- WeiTs method of determining, 

749. 

Sulpliuranes, 90G. 

Sulphuric acid, action of, on zinc con¬ 
taining lead, 1076. 

- - alTmity of certain bivalent 

metals for, 885. 

-as an iodine carrier, 573. 

-estimation of, in nater, 862. 

--selenifcrous, detection of 

nitrogen compounds in, 998. 

-Tolumctrie determination of, 

181. 

- anhydride, combination of, with 

phosphoric and iodio anhydrides, 

328. 

-compounds of, with selenious 

and arsenious anhydrides, 212. 

-isolation of, 212. 

Sulphurous acid, action of nitrous acid 
on, 549. 

-estimation of, in presence of 

thioHulphuric acid, 618. 

-reaction of nitrous acid with, 

635. 

- anhydride, origin of, in the gases 

of volcanoes, 643, 

-preparation of, using a Kipp's 

apparatus, 769. 

Sumach, determination of tannin in, 
624. 

Sun, dissociation of oxygen and hydro¬ 
gen in the atmosphere of the, 1070, 

4 p 
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Sun, presence of carbon and platinum 
in the, 1065. 

— want of proof of the presence of 
oxypen in tlie, 1065. 

SiipeV})hopphale8 and free phosphoric 
at-id, 995. 

Supersaturation of salt solutions, 
I'liANS., 389. 

Sweat, human, aromatic products of 
putrefaction in, 1132. 

Sylvestreno, 967. 


T. 

Talc from South Africa, 561. 

used in ])apermakiup, -152. 

TauTiio acid in nu)initain ash berries, 
950. 

Tannin, blue coloration of, witli iodine, 
173. 

-determination, 187, 311. 

— deteririination of, in sumach, 624. 

-liquor, estimation of free acid in, 

871,1144. 

-mieroehemieal detection of, 311. 

-— new method for the estimation of, 
872, 

—— oak-, 584. 

-test for, 406. 

Tantalic anhydride, colour reactions of, 
304. 

Ta])8, safety, Pnoc,, 108. 

Tar oils boiling between 170° and 200°, 
hydrocarbons from, 35. 

Tartar emetic, beat of form.ation of, 
544. 

-solutions, standard, preserr- 

ing, 403. 

tartaric acid, Tuans., 362. 

-rotatory power of substances 

formed in solutions of, 540. 

-- - specific rotation of, 755. 

-diphenyl hydrazide, 138. 

Tartmzines, a new series of dyes, 578. 
Tartronic acid, beat of neutralisation of, 
96. 

Tea-leaTCB, composition of, 73, 

Teak, certain jiroducts from, Tbans., 

868 . 

-destructive distillation of, Teaks., 

869. 

-resin, Teaks., 868. 

Tecione, Teank., 871. 

Tcllurides, erysiaUised, heat' of forma¬ 
tion of, 1010. 

Tellurium, action of, on solutions of 
silver and eopjier nitrates, 332. 

--diehloride, 1078. 

- heat relatioris of the allotropic 

modifications of, 761. 


Tellurium, mieroehemieal teat for, SOI. 

-silver bismuth from Jalisco, 

Mexico, 1084. 

-tetrachloride, vapour-density of, 

770. 

--valency of, 770. 

Temperatui'o, dependence of chemical 
affinity on, 628. 

-inliuenee of, on the rate of action 

of certain acids on marble, 882. 

•— regulator, 206. 

Temperatures, critical, of substances 
and tbeir tberinal expansion as 
liquids, relations between, 429. 

Terebeiitl)ene, amido-, 272. 

— mtro', 272. 

-iiitro-derivatives of, action of hy¬ 
drogen on, 675. 

-nitrogen-derivatives of, 595. 

Terepbthalic acid, bromo-, 62. 

-sulphinide, 728. 

Terpen(‘, dextrorotatory, from Russian 
tun>entinc, conversion of, 968. 

Terpenes, 595. 

-and their compounds with liydro- 

acids, 965. 

■ — fonnida* of, 968. 

Teq>ilenol, 677. 

Terpinone, 596. 967. 

— nitrite, 967. 

Terpineol, 596. 

Terpinol, 677. 

Terpinolene, 966. 

Terpol, () 77 . 

Tertiary alcohols, physiological action 
of, on tlui animal organism, 857. 

Tetanus produced by a new ptomaine, 
284. 

Tetrabenzoylisod ulcitol, 907. 

Tetrabenzoylquinont*, 908. 

TetraeaJeium pli 08 ])liat(‘, 216, 415. 

Tetraectylsativie acid, 799. 

Tetrubydrodimetbylquinaldine, 381. 

Tetrah}dro-fi*etliylquinolinc, 270. 

Tetraliydrobydroxy-or-phonylquinoline, 

848. 

Tetrahydrobydroxyquinoliuecarboxylic 
acid, 1119. 

Tetrabydrolcpidine, 278. 

Tetraliydronaphthalene-derivatives, 
Thoc., 93. 

Tetrahydronaplit-halenedicarboxylio aii- 
by cl ride, Peoc., 93. 

Tetrahydronaphtbaleneletracarboxylic 

acid, Pkoc., 93. 

Tetrahydronaphthobenzylamine, 710. 

Tctrahydro-i0-naplU hobenzylainine, 840. 

Tetrahydropapaverine and its deriva¬ 
tives, 163. 

Teirahydropicolino, 277. 

Tetrahydropjridylaoiylio acid (anhydro- 
eegonine), 742. 
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Totralijdroquinolineoarboxylic acid 
[= 4j, 503. 

Totraliydrotcrcphtlialic acid, 370. 

Te trahy drothiophei u-arboxylic acid, 

237. 

Tetraliydro-a-thiojiboncarboxylic acid 
and iU salts, 471. 

Tctraliydroxyantbraquinones, 5G. 

Totrabydroxystearic acid, 7911. 

TetrabydroxyTaleric acid, 230. 

TetraisobutyhnelbyleTicdianiiiic, 1027. 

Tc tram etl i di am i doditoly Init ropbenyl- 
inotUane, 837. 

Tctramethoxydiamidodiplionyl, 3fi 1. 

Tetramct,h;^lammonium enrieaiodide and 
he})tiodide, 910. 

Totramcthylaiithraoene, 1102. 

Tetnnnctliyldiamidobeiizopbcnoiie, 071. 

Tetramcth^'id iaTtndodieldoroiut rotriphe- 
nylmelluine, 837. 

Tel rametli^ l<liamidodipben vlel lianc*, 

074. 

Tctramet iiylduim idodipliein Itbicn^ 1- 
metlnine, 481. 

Tetramcib^> Id iamiilothiobt n/.ojihenone 
and its dcriuitivcs, Sll>. 

Tetrametln Idiamidotolutaas 938. 

Tetramctlivldimetln lent* disulpUone, 

4(33. 

Tdrametiiyldiquinolinc and its deriva¬ 
tives, 1120. 

Tetrametlnlene nldehvde, Ti 2 A>s., 23S. 

--derivatives, Thans., 228. 

Tetrainetli\ Icneearbowlic acid, Trans., 

8 . 

Tetramethylenedieariioxylie acid [1, 1], 
and its salts, Tr\>'.s., 1. 

- ^1, 2 1, Tuans., 22. 

-anhydride, Trans , 25. 

Tct rametiiylenetetracurbo\> lie acid, 

[1, 1, 2,‘2 j, Trans., 17,*21. 

Teframethylpx razme. 105. 

3'ctrapbenylaziiie, 'I'uans., 101. 

Tetraphcnylcneazinc, Tkvns., 101, 

'retnn)heii,>Iglycosine, Trans., 553. 

Tetnipropylmetln leiiediaiiiine, 1027. 

Tetretbyldiresorcinol, 0(11. 

Tel retln Inietliylcnediannne, 1027. 

T lull linoq nil line reaction, 311. 

Tlmlliu, 871. 

Tballimii cobalt nitrite, 13. 

-in platinum, 702. 

Tliebu'ine, 2 .m0 . 

U'bcine, action of, on voluntary mueclc, 
985. 

-estimation, 1002. 

Thermal properties of a mixture of 
ethyl alcohol and ethyl oxide, Trans., 
755. 

Thermoebemioal data, determination of 
the constitution of carbon compounds 
li'om, 421, 4*23. 


Thermochemical law respecting non- 
reversible electrolytic actions, 1072. 

Tliermuelicmistry of bibanic pliospbates 
and tlu'ir congeners, 202. 

-of phosphates, 94. 

-of reactions betw'ocn magnesium 

salts and ammonia, 9(3. 

Thermodynamic equivalents or con¬ 
stants, 99. 

Thcrinoclynamics and chemistry, 431. 

Theruio-elcments, electromotive force of 
some, 414. 

Thermo-regulator, G98. 

Thiammclinc, (350. 

Thienetliylaminc, 718. 

Tliiimyl bisulpladc, 805. 

-mercaptan-dernatives, 805. 

Thicinlacctic acid, 238. 

Thienylglycollic acid, 238. 

Thio-salts, inorganic, reduction of, 

111 . 

'riiioaiiisidinc. 823. 

ThioamsUl Idocarbamide, 823. 

ThioanisAltliioearbimide, 823. 

Thiocarhainic cldoridc', 1025. 

Tlimcurbatnidc, action of cyanides on, 
Trans., 380. 

-action of (‘Xian'S of bromine on, 

Trans., 378. 

-adiou of silicon tetrabromide on, 

Trans., 202. 

-dilialoid derivatiies of, Trans., 

378. 

- siilpliinic com))ound8 of, Trans., 

GGG. 

-tricliK)romctb\lsulj>]imato, Trans., 

GG7. 

Tlnocur' nuidc'^, action of bibasic acids 
on, 489. 

Tliiocarb-o-amidoplienol, 477. 

Tlui»carbimides, aromatic, adilitive pro¬ 
ducts of, 5S1. 

-molecular refract ive energies of, 

751. 

Thioearbonyl chloride, action of chlorine 
on, Trans., 272. 

-tetraeliloride, action of eliloriiie on, 

Trans., 273. 

-ai'tion of, on alcohol, Trans., 

274. 

Tliioejanates, etti'cts of, on vegetation 
ami lermentation, 519. 

-molecular refractiie energies of, 

754. 

-organic, action of chlorine on, 

Tuans., 208. 

Thioe>auic acid, fiction of acids on, 
1025. 

-and its compounds with 

ethers and alcohols, 789. 

-estimation of, 1144. 

Thiodiglycol chloride, 228. 
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Thiodigljcol compounds, 228. 
Thiodimothylanilioe, 723. 
Thiodipliemlamine, synthesis of, 245. 
Thiofornialdehydo, derivatives of, 27. 
Thiolutidiiie, 920. 
Thioinetaformaldehyde, 27. 

Thioniethyl uracil, 128. 
Thioincthyluracilaccfcic acid, 128. 

Thiomolybdates, reduction of, 111. 
Thiophoii, bye-products of the manu¬ 
facture of, 8U5. 

--green and its derivatives, 481. 

--group, 921. 

--in aniline, 471. 

-series, synthetical investigations in, 

238. 

a-fl-Thiophendicarboxylic acid, 237. 
Tbiopheudicurboxyhc acid, 921. 
a-Thiophenic acid, 362. 

-reduction of, 471. 

-relation of, to the normal thio- 

phencarboxylic acids, 129. 
iS-Thiophenic acid, derivatives of, 237. 
Thuiphthalic anhydride, 951. 
Thiobulphatc, errors connected with the 
estimation of iodine with, 688. 

-reactions, 689. 

Thiosulpliates, decomposition of by 
acids, 883. 

-double, Tbans., 38. 

-new reaction for, 297. 

Thiosulphoiiates, aromatic, containing 
bivalent alkyl radicles, and the pro¬ 
ducts of their reduction with hydro¬ 
gen sulphide, 953, 954. 

Thiosulphuric acid, detection of, in a 
mixture of alkaline salts, 297. 
Thio-p-toluidine and its derivatives, 
472. 

Thio-jp-iolylthiocarbamide, 473. 

1 : 2-Thioxen, 1191. 

Thioxen (meta-) and its derivatives, 921. 
Thornas-slag. Sco Basic-slag. 
Thomsonite, lamellar, 350. 

Thorium cliioride, vapour-density of, 
704. 

— equivalent and atomic weight of, 
704. 

-phosphorescence of, 1068. 

-silicates, 101G. 

-sodium phosphates, 1017. 

Thulium and erbium, phosphorescence 
of, 1068. 

Thymol, chloro- and bromo-, cymene 
from, 37. 

— oxidation of, 241. 

Thymoquinol, jS-bromo-, 720. 

-o-chloro-)8-broino-, 720. 

-oxidation of, 1035. 

Thymoquinols, o*chloro-, 720. 
Thvmoquiuone-oxime, 41. 
Thymoquinones, a- and /3«ohloro-, 720. 


Thymoquinones, isomeric chloro- and 
bromo-, 720. 

Thymyl ethyl carbonate, 38. 

Tiglic acid, and its derivatives, 29. 

Tin and platinum metals crystalline 
alloy s of, 779. 

-estimation of, in alloys, 304. 

-See also Stannic. 

Titanic acid, estimation of, 1064. 

-anhydride, colour reactions of, 304. 

-oxide, action of carbon tetra¬ 
chloride on, 329. 

-hydrated, 337. 

Titanium, 14. 

-bisulpliide, 16. 

-carbide in pig-iron, 703. 

-di-, tri-, and tetra-chlorides, 338. 

-monosulphidt', 15. 

—— physical constants of, 778. 

-sesquisulphide, 15. 

-tetrachloride, 337, 

Tolanc, jy-dinitro-, 152. 
Toludiquinoyltetroxiine and its anhy¬ 
dride, 809. 

Toluene, action of heat on the vapour 
of, 572. 

- action of methylene chloride on, 

in presence of aluminium chloride, 

1102. 

-and ethylene, action of heat on the 

mixed vapours of, 572. 

-chlorination of, 362. 

-o-chloro-, 362. 

-o-cyatio-, 1035. 

-a- and )3-dichloro-, 363. 

-tluoro-, 130. 

-nilrochloro-, 363. 

-nitro-/S-dichioro-, 3G3. 

- tetrasulphide, 923. 

Tolueneazimidotolucne, 731. 
Toluenc-o-azodietliyianiliue, y)-acet* 
amido-, 41. 

Tolueno-o-azodimcthylaniliue, jp-acet- 
amido-, 41. 

-p-amido-, 41. 

Toluene-jy-azodimothylaniliiie, o-acet- 
amido-, 41. 

-o-amido-, 41. 

Tolueaeazodimcthylaniline,p-azophenol, 

41. 

-p-azo-iS-naphthol, 41. 

Toluencazo-a naplithol, ortho- and para*, 
and tlieir derivatives, 55. 
Toluenoazo-j3-naphthol, ortho- and para-, 
and t heir derivatives, 65. 
Tolueneazoresorcino] (para-), 664. 
Toluene-jt?-diazoconine, 137. 

Toluene, p-, wi-, and o-diazopiperidide 
and their nitro-derivatives, 137. 
Toluenedisulphonic acids, 264. 

-the six isomeric, 492. 

Toluenes, chloronitro-, 1031, 
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Tolnenesulphonio acids (meta- and 
para-), and their derivatives, 203. 

Toluic acid, bromonitro-, 37. 

I’oluic acid (meta-), 724*. 

Tiduic acid (ortho-) atid its derivatives, 
945. 

--bromo-, 240. 

-acids, bromo-, G0*S. 

Toluidine, cliloro-, and its derivatives, 
363. 

Toluidine (para-), citric acid derivatives 
of, ^40. 

-(ortho- and para-) compounds of, 

with cupric chloride, 472. 

-(para-), hydrate, 134. 

Toluidiiies, chloro-, 1034. 

- (ortho- and para-), separation of, 

570. 

Toluidiiiegulphonic acids, separation of, 
140. 

Toluidodibroniopropionitrile, a-ortho- 
aiid a* para-, 1-43. 

Toluidopropiouit; acid (ortho-), 200. 

Toluiiaphtliazines, isomeric, eoustitutiou 
of, 591. 

Tolu ail rile, bromo-o-, 00 S. 

a-4’olu}»hosphiiiic acid and its deriva¬ 
tives, 825. 

Toluquinol and its chloro- nacl broino- 
derivatives, 1030. 

Toluipiiiione and its chloro- and hroiao- 
deri^atives, 1U30. 

Tolu>lene-hlue, 139. 

Tolij;ilenediamine, o-aceto-w-, 41. 

Tolu^lenediamine (ortlio-), action of 
ethyl ocetoacctate on, 2 47. 

Toiuyleaediamiae (mela-jj ira-), action 
of monatomic alilehydes of the fatty 
series on, 810. 

Tohiylene-dithiourethane (rueta-), 307. 

Toluyleno-ird, 139. 

Toluylt'iic-iliiocarbamide (ortho- and 
meta-), 367. 

T(»lylacetie acid (para-), 949. 

Tolylbenzene, a-bronio-, Tu\ns., 87. 

-- dcri\atives of, Trans., 87. 

-a- and ^-dibromo-, Tuans., 89. 

Tolylbcnzoic acid, ^-dibromo-, Trans., 
90. 

Tolylcarbamido, di-o-chloro-w-, 810. 

Toly Idichlorobenzoic acid, 832. 

Tolyldiphenylpyrrolinc, 736. 

Tolyleihylamhle (para-), 358. 

Tolylglyeine, nitro-, salts of, 383. 

TolyIglyoxylie acid (tiara-), 826, 948, 
949. 

Tolylhydrazineacetone ({mra-), 056. 

Tolydhydrazinepyruvic acid (ortho- and 
para-), 956, 957. 

Tolylhy^droxyacetic acid (para-), 949. 

Tolylmetlianiide (para-), 358. 

Tolyl-/8-naphthylaxnine (para-), 592. 


Tolylnitrotoluenesulphazide, nitro-, 723. 

Tolylphthalarnic ae.id (ortho-) and its 
methyl-derivatives, 586. 

Tolylphthalimide (ortho-), 586. 

Tolyl-j8-propioiue acid (para-), 827. 

Tolylpyrrolinedibenzoic acid (para-j, 
736. 

Tolylthienyl ketone (ortho-), 238. 

Tolylthioearbairiide, di-o-oliloro-w-, 810. 

Tolylthiocarbimide oxide (pira-), 581. 

TolyltolueneHul])hazide (ortho-), 723. 

Topaz from tlie Thomas range, LTtah, 453. 

Torpedoy chemical studies on, 1128. 

Torpedo-mucin, 1128. 

Tortoise, urine of the, 170. 

3 ouruialine, black, from North Cai'o- 
lina, 118. 

Tracliyte-dolerites of the Vogclsberg, 
904 !! 

Traebytie rocks from the ishind of San 
Pietro, 904. 

Trnilkylpyridinos, symmetrical,oxidation 
of, 378. 

Trianisylarsine, 307. 

Tnuuramine. 112. 

Tria/obenzcnesulphonic acid (para-) and 
its derivatives, S17. 

Tnazonnphthalenesnlphonic acid and its 
derivatives, 818. 

Tribenzoylisodnleitol, 907. 

Tribenzvlbcuzox\amnionmm iodide, 
240. 

Tribenzylhomo-o-i)hthaliinide, 1112. 

Tribrahvsidin, 233 

Trie 1 1 loro me tb y Is ul phony 1th iocarb- 
amidi*, Tua.vs., (>09. 

Trierc.sUcyaiiurate, o-, p-, and w-, 1033. 

Tridyinit'% arlilicial production of, 559. 

Trieruein, 1030. 

Trictliy 1 earbinol, 353. 

-chloraurophosphite, 227. 

-eyaniiride, J024. 

-formate, 911. 

Tripthylbenz\l})hosphonium salts, action 
of heat on, llOO. 

Triethylhomo-o-phthalimido, 1111. 

Tricthylmethylammomiim pent- and 
hept-iodides, 910. 

Trioiigenyd cyanurate, 1033. 

Trihydrauryl amine, 112. 

Trihydroxymethylanthraquinone from 
iJroaera Whittaker Trans., 373. 

Trihydroxypyridme [2 : 4 : 6J and its 
derivatives, 155. 

— anhydride of, 156. 

Trihydroxyxanthogallol, 925. 

Triisohutylamine plalinoclilorido, 461. 

Trimcsic acid, synthesis of ethereal salts 
of, 492. 

Trimethyl chloraurophosphite, 227. 

Trimethyl-a-amidobutyrobetalne toid its 
derivatives, 792. 


4 j? 2 
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TriTnethylamine, source of, in ergot of 
rye, 3U4. 

Trimellij-lantliraccne, 941. 

Tninotbylant hragallol, 593. 

Z, 4, 5 Trimethylbenzoyl-jS-propionic 
acid, 827. 

Trimcthylbismuihine, 802. 
Trimotliyldipiperidyl, 162. 

Trimethylene bromide, action of, on the 
sodium compouiidH of elliylic acoto- 
acetato, berizoylaoctate, /j-nitrobeu- 
zoyla^'etato, and acelonedicarbox) late, 
32, Trans., 702. 

-iotlide, IhiANS., 32. 

Trimoth)leni‘du‘arbanilic chloride and 
anilido, 578. 

Trimcth) lenedicarboxylie fwiid, Trans., 
840. 

Triinethylencdiphenyldiamino, action of 
carbonyl chloride on, 577. 

-and its dernativc, 577. 

Trimethylem*di]djenylcarbamide, 577. 
Triineth) lene-a-totraineth) lenedipyrro- 
hne, 273. 

Triiijetliylonetricarboxylic acid, consti¬ 
tution of, 468. 

Triinet-hylet liylaininojiiuni enneaiodide, 
910. 

Tninethylothylcne, action of nitric per¬ 
oxide on, Troo., J09. 

Trimetb) ’vlioniOphthaliinide and its de¬ 
rivatives, 726. 

Trim ethyl indole [3' : 2' : 3'], 149, 
Tnniethylnaplitlialene, 841. 
Trimethyipben) Ipyrazoline, 933. 
Triinetliylproi») laininoniuin hydroxide 
and iodide, 461. 

Trimethylpyrroline, 275. 
Triinelliyltlnophen, 921. 
Trhnetliyltricouinaric acid, 830. 
Trimetbyltricounjarin, 830. 

Trinaphtiiyl cyan urates, a> and /3-, 1034, 
^JVi-jo-nitroplienyl cyanurate, 1U33. 
Triplienetyiarsine, 367. 
Triphenylamineline, a third, 662. 
TripheiJ) 1 bisniut liine, 368. 

-dibromide, 368. 

-dichloride, 368. 

Triphenylcarbinoldicarboxylic acid, 267. 
o-Triphonylguanidine, a physical pe¬ 
culiarity of, 366. 

Triphenylmelaniine, 663. 

-formula of, 650. 

Tr ipheny In let hane-d criva ti ves, 836. 

- description and measurement of 

the spectrum of, Trans., 162. 

•-w-nitro-, 44. 

Tiiplienylmcthanecarboxylic acid, 267. 
Triphenylmethyl bromide, action of, on 
etliyl sodoimuonate, Trans., 224. 
iS-Triphenylpropionic acid, 671, 
-and its salts, Teaks., 226. 


Triphonylpyridino, 599. 

Triphenylpyrroline [1:2:5], 736. 

Tri pi 1 eny 1 th iammeline, 662. 

Tritliiovalcraldehyde, 462. 

Trithymyl cyanurate, 1034. 

Tri-j>-X) iylinethane, 942. 

Trona, 3021. 

-artificial production of, 771. 

Tropa?olin O, description and measure¬ 
ment of the siioctriim of, Trans., 
182. 

-OOO, description and measure¬ 
ment of the spectrum of, Teaks., 
184. 

Trojiine, constitution of, 740. 

Trypsin, digestion of fibrin by, 1130. 

-in urine, 69. 

Tungsten, 14. 

-atomic weight of, 111. 

Tungstic acid, separation of phosphoric 
acid from, 866. 

Turkey-red oil, 914. 

Turnbuirs and Prussian blues, compo¬ 
sition of, Trans., 644. 

Turquoise from Now Mexico, 116. 

-from the Kirghise Stepj>es, 1021. 

Tuscany, minerals Iroin, 19. 

Tyrosine, relation of, to hippuric acid, 
1133. 


u. 

Ultramarine, action of carbonic anhy¬ 
dride oil, 774. 

-formation of, in the wot way, 

110 . 

Urjicil, nitro-, 128. 

-metallic derivatives of, 920. 

Uracilojirbamide, nitro-, 920. 
Uracilcarboxylio acid, nitro- and aniido-, 
128. 

-acids, arnido- and bromo-, 920. 

Uruo, artiticial jiroduction of, 771.'^ 
Urea and nviu acid, excretion of, from 
the human system, 856. 

—— behaviour of, in soils, 524. 

-bchavioiu* of quinol with, 514. 

-estimation, 1001. 

-estimation of, in human urine with 

sodium hypobroinito, 90. 

-liufncr’s inuthod of estimating, 

90. 

-volumetric estimation of, 1145. 

- See also Carbamide. 

Urcoineier, 310. 

Uric acid, estimation of, 621, 

-jilace of origin of, in fhe 

animal organism, 888. 

- - - series, synthesis of com¬ 
pounds of, 919. 

— — solubility of, 919. 
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Uric acid, synthesis and constitution of, 
913. 

Urinary pigments, 1133. 

Urine, behayiour of, with quinol, 514. 

—creatinine in, 513. 

-- detection of albumin in, 1003, 

1160. 

.—- determination of hippuric acid in, 
535, 1001. 

-diabetic, active )3-hydroxvbutyric 

acid in, 290. 

-liydroxybut^ ric acid in, 464, 

857. 

-reducing substance in, 513. 

-estimation of nitrogen in, 863, 

--human, estimation of urea in, 

with sodium hTpobroraite, 90. 

-is free acid contained in? 

9S6. 

-mucin in, 390 

- normal, albumin in, 390. 

-of the tortoi^c, 170. 

-pntliological, ot'cmrrcnce of reduc¬ 
tion products of haMiiatin in, 1127. 

-peptones in, 1S8. 

-quantitative estimation of oxalic 

acid in, 401. 

- reactions for distinguisliing he- 

tweeu ohrysophanic acid and santo¬ 
nin colouring mattors in, 40(). 

-separation of globulin from albu¬ 
min in, 4f)(j. 

-sugar in, 1060. 

-tr> psm in, 6i). 

-XHiithine-deriratives in, 739. 

Urns, ancient, jiiuilyscs of, 218. 
Urobiliuoidiu, 1127- 
IHah, rare copper minerals from, 19. 
Uvinone, 658. 


V. 

Valeric* acid, 7 -amido-, 463. 

----preparation of, 1028. 

Valerolactone, action of phenylliydr- 
azine on, 490. 

Vanadates, 1018. 

-alkaline, 639, 705. 

-ammoniacul, 899. 

•—- arsenates and phosphates, ana¬ 
logous, 'J'kans., 94. 

-metallic, 898. 

--of tile alkaline earths, 339. 

-organic, Tuans., 751. 

Vauadic acid, esliumtion of, 691. 

-rnactions of, 896. 

-anhydride, colour reactions of, 305. 

Vanadiuite, crystallised, from Arizona 
^ and New Mexico, 347. 

^ anadium, detection and estimation of, 
in minerals, 690. 
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Vanadium, extraction of, from iron ores, 
449. 

Vanillin, preparation of, from m-cbloro- 
^-nitrobenzaldehyde, 483. 
Vanillinoxyacetic acids, 259. 
Vajiour-deiisities, apparatus for deter¬ 
mining, 431, 632, 882. 

-det<‘rinination of, 695. 

-of phospliorus, arsenic, and 

antimony at a wliite heat, 888. 

-density, determination of the, of 

high boiling substances under reduced 
pressure, 882. 

-detonninations, apparatus 

for, 695, 765. 

-of zinc, 218. 

Vapour-jircssure, influence of change of 
condition from tlie liquid to the solid 
state on, 430. 

Vapour-tension, measure of the chemical 
attraction of water of crystallisation 
denied from. 436. 

-of ethereal solutions, in¬ 
fluence of concentration on, 631. 

-of sodium acetate solutions, 

322. 

-of water from salt solutions, 

321. 

Vapour-tensions, apparat us for measur¬ 
ing, 207. 

-of etliereal solutions, 207. 

-of buturated solutions of salts ; 

relations to efllorescence and deli¬ 
quescence, 208. 

A'apours, electrical conductivity of, 4. 
Vaselin, 456. 

Vegetable tissue, presence of albumin 
in, 407 

Vegetation, eflbels of thiocyanates on, 
519. 

Velocity of chemical reactions, 697. 
Vesuvius, minerals from, 17. 

Victoria yellow, colour rc'uetioiis of, 624. 
A^illarsite from Traversclle, 351. 
J^uwetuxicum f^//c<wrt/e, active princi¬ 
ples of, 377. 

Vme lca\ es, physiological role of, 685. 
Vmvl chloride, action of ammonia on, 
i 793. 

I -oxide, 1080. 

* -sulphide, 1089. 

I A’inylbonzoic acids, e tricliloro- and 
o-dichloro-, 955. 

A’inylphenol dibromide, bromo-^-, 1110. 
a-Vmyipyridine, 737. 

Violanfrom Picniont, 784. 

A'irus, zymotic, and fermentation, 292. 
Vitellin, products of digestion of, 286. 
VitclJoses, 286. 

Volatilisation of dissolved substances 
during the evaporation of the solvent, 
211 . 
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Volcanic ash from Cotopaxi, occurrence 
of silver in, 454. 

—'— fragments from the Lake of Brao- 
ciano, 21. 

Volcanoes, origin of hydrogen chloride, 
sulphurous anhydride, and iodine in 
the gases of, 643. 

Voltaic action, theoi’y of, 417. 

— combinations, new class of, in 
which oxidisahle metals are replaced 
by alterable solutions, Tbans., 672. 

Volume, changein, during the formation 
of metallic oxides, 1073. 

- - changes in, accompanying solution, 

436. 

Volumes, law of, in chemistry, 99. 

— molecular, influence of double and 
ring linking on, 545. 


w. 

Water analysis, 1141. 

- bacteriological examination of, 

619. 

—— changes induced in, by the develop¬ 
ment of bacteria, 615. 

— colorimetric determination of ni¬ 
trites in, 533. 

— determination of sulphuric ticid in, 
862. 

-estimation of carbon in the organic 

constituents of, 184. 

-estimation of formic acid and 

organic matter in, 1000. 

-estimation of nitrates in, by means 

of aluminium, 184. 

-expansion and compressibility of, 

695. 

-from an artesian well in the Tu¬ 
nisian Chotts, 455. 

-from FJitwick, 1087. 

-from the hot springs of Wies¬ 
baden, 352. 

-from the spring aj; Ouod Ref, 455. 

-from the wells of Zemzem, 455. 

—- liquid, influence of, in jjromoting 
the interaction of hydrogen chloride 
and iodide on exposure tolight, Tbans., 
806. 

— mineral, from Woodhall Spa, occur¬ 
rence of free iodine in, 221. 

-of Schiitzenhof-Quelle, Wies¬ 
baden, 647. 

-natural, determination of organic 

matter in, 533. 

-of a saline lake near the Stoliipin 

mineral springs, 648. 

- of crystallisation, amount of, in 

certain salts, 766. 

— -measure of the chemical at¬ 


traction of, derived from the vapour- 
tension, 436. 

Water, rain-, at Cirencester, amount of 
chlorine in, Tbans., 92. 

- at Rothamstod, chlorine, 

sulphuric anhydride and ammonia in, 
Tbans., 501. 

Water-gas, composition of, 1078. 

Waters, drainage-, composition of, 
Tbans., 506. 

— estimation of organic carbon and 
nitrogen in, 619. 

-mineral, from Java, 224. 

-from Servia, 648. 

-river-, of La Plata, 786. 

— sulphuretted, of Oletto (Pyrenees 
OrienOdos), 710. 

-well-, determination of nitrates in, 

691. 

- - of Ilarpenden, study of, 

Tbans., 500. 

Waxes, sp. gr. and other characters of, 
186. 

Weight of drops and their relation to 
the coJistants of cn})illarity and the 
capillary meniscus angle, 210. 

Well-waters. 8eo W’^ators. 

Wheat, loss occasioned by improper 
methods of pickling, 293. 

Willemite, artificial production of, 345. 

Wine, detection of aniline colours in, 
1147. 

-detection of cane-sugar, glucose, and 

dextrin in, (>92. 

-estimation and detection of alum¬ 
inium in, 690. 

-estimation of glycerol in, 86, 184, 

306. 

. . from r.‘wpberrie8 and strawberries, 

292. 

-rod, detection of artifically 

coloured, 91, 187. 

Wines, estimation of glycerol in, 184. 

-estimation of solid matter in, 87. 

Wollastonito from Sardinia, 709, 

Wood in paper, estimation of, 620. 


X. 

Xanthine-derivatives in urine, 739. 
Xaiithocreatinine, formation of, in the 
organism, 613. 

Xantho-rhodium bromide, 115. 

-chloride, X15, 

-dithionate, 115. 

-hydroxide, 116. 

-nitrate, 114. 

-oxalate, 116. 

-platinochloride, 116. 

-silioofluoride, 115. 

-sulphates, 115. 
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Xenotime from North Carolina, 118. 
Xenylenedihydropjrazinc, 493. 

Xeronic acid, syntlicsis of, from a-di- 
bronio-normalbutyric acid, 917. 
Xylene, diamido-, 668. 

—— meta-, action of methylene chloride 
on, in presence of aluminium cliloride, 
1102 . 

——* ortho-, oxidation of, 240. 
Xyleneazoresoreinol, 820. 

Xylcnol, ^-amido-, 668. 

-ethers, heat equivalent of, 428. 

Xylidinesulphonic acid (meta-), consti¬ 
tution of, 382. 

Xylorcinol (meta-), 39. 
Xylorcinolcarboxylic acid (meta-), 39. 
Xyloquinol (puni-), oxidation of, 1035. 
Xyloquinonedioxime (para-), 668. 
Xyloquinoneoxime (para-), 667. 

f loyldiphenylamiclc, 93.5,936. 
lyl ethyl kt‘tonc, para-, 253. 

— phenyl carbinol, o-, »i-, and /)-, 941. 

I -phenyl ketone, o-, w-, and p-, 941. 

- - phosphorous compounds, 824. 

Xylylamines from xylonols, primary 
and secondary, 661. 

Xylyl-p-evmy Iphenylmeihane (para-), 
942. 

Xylylene oxide, tetrachloro-, 832. 
Xylylglyoxylic acid (ortho-), 826. 
Xylyl-/y-kctonic acid (para-), 253. 
Xylyl-y-ketonic acid (para-), 827. 
Xvlylphosphinic acids, a-w- and /3-w-, 
825. 

Xylylphosphochloride [1.3.4], 824. 


Y. 

Yeast, elliptical, products of fermenta¬ 
tion of sugar by, 714, 7‘16. 

Ytterbium, pliosphorcsccncc of, 1068. 
Yttria, pliusphorcsccnt, sharp line spec¬ 
trum of, 1070. 

-spci'tm of, 1066. 

-purification of, 13. 


z. 

Zinc-blende, black, of Freiberg, 461. 

-bloom, and fibrous, from Carinthia, 

1021. 

-chlorides, ammonio-, 551. 

-containing lead, action of acids on, 

1074. 

-corrosion of, by ammonium chloride 

and potassium nitrate, 889. 

-determination of, 689. 

--dust, valuation of, 301. 

-efiVet of, redisiillation on, 440. 

--eisen, 550. 

-electrolytic estimation of, 1000. 

-equivalent of, comparison of, with 

that of hydrogen, Tkans., 854. 

- estimation of, as pyrophosphate, 

398. 

-ferrite, 557. 

- inanguncso ainuionium sulphate, 

pRor., 53. 

-microehcinicul test for, 300. 

-nitrate, basic, 1080. 

— powder, titration of, 865, 1000. 
-valuation of, 80. 

-residues obtained from, by the 

action of acids, 894. 

-separation of, from iron, cobalt, 

and mckcl, 182. 

■ - sulphate, Teaxs., 681. 

--sulphide, phosphorescence of, 

1068. 

-titration of, with iodine, 301. 

-vapour, density of, 218. 

Zincite, artificial jiroduction of, 345. 

— crystallised, from Stirling Hill, 
Now Jersey, 343. 

Zinkenite from Arkansas, 782. 
Zi^^^onium, 896. 

-crystallised compounds of, 778. 

.- sodium jihospliates, 1017. 

Zireonyl compounds, 778. 

Zymogluconic acid, 468. 
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ERRATA. 

VoL. LII. 

“ «^)9-dtmethylglycidic a< 

gljcmc acid.** ^ 

** paratoluene-j8*naphthol ’* „ “ paratoluone* 

aro-jS-napbthol.** 

« Madsfield ** read « Mansfeld.** 
‘^/S-methylacetopentatlu^none** rectd “/3-metbyl- 
pentathi^none.** 

“Buusen-pump** read “water-pump.** 

“ no ojsone is produced,** read “ ozone is produced 
in large quantities.** 

“ SnCl2,2PbO,5HsO,** read “ SrCL,2PbO,6irftO.** 

“ diisobutyl,** „ “ diisobutylamine.** 

“ Methyl bromisopropyl oiide,** re^ ** Methyl 
bromisopropylphenyl oxide.** 

“ melts ** read ** boils.** 

“ Lawes, Gilbert and Warington,** read ** Lawe^ 
and Gilbert.** < 

“ Pseudoniorphite,** read “ Pseudopbite,’* 

“ paratolylcarbimide,’* read “ paratolylthio^ 
imide.** ™ 

“ adheres to the statement he previously made^ 

cholic acid does not give nn acetyl compounJI^’/ 
read “ finds that the product of the action of 
acetic anhydride on cholic acid yields an acetate 
when boiled with alcoholic potash.” 

“ i8-naphthalthiamide,** read “ j9-naphthylthi* 
amide.** 

“phenyl,** read “phenol.** 

“ Paracliazoazoimide,” read “ Paradiazoazotoluen' 
imide.** 

“ B. Claassen,** read “ E. Claassem*’ 

“ Fredrich,** „ “ Friedreich.** 

“a** read “/3.** 






.r- 


» rT\r 


read 

(TT** 


“/ - reai “/ - 

\dth V'^^A 


^Mutually transpose paragraphs:-. “ The present re- 
. . . unless the value of a be 

“Put ;ir 

read 


i 


L 


in 


“ dv + d{pv)r 
“ - 100®.** 

“ 240.** 


altered :** and 
several cases.’* 
for “ dv — d(j)v) 

„ “100®** 

„ “204” 
delete “ alkyl.” 

/or “ produce*’ „ “produced.” 

„ “ found ** „ “ ground.” 

„ “ 16 grams ” „ “ 260 grams.** 

„ “ Puiiiphuston ” „ “ Pumpherston.” 

„ “ Glycosuric acid contains neither oxygen nor 
nitrogen,” read “ Glycosuric acid contains 
oxygen but not nitrogen.” 

„ “ Shaelinger,” read “ Schelinger.” 

„ “Wayl,” „ “Wevl.” 

„ “A. Liebormann,** read “L. Liebermonn.*^ 
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